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CATALOG STRUCTURE AND USE

Full bibliographic citations including keywords and

abstracts for National Institute of Standards and Tech-

nology (NIST) (formerly National Bureau of Standards

(NBS)) papers published and entered into the National

Technical Information Service (NTIS) collection are cited

in the "NIST Publications Announcements" section of

this catalog. (Also included are papers published prior to

1990 but not reported in previous supplements of this

annual catalog.) Entries are arranged by NTIS subject

classifications which consist of 38 broad subject cate-

gories (see bacl< cover) and over 350 subcategories.

Within a subcategory, entries are listed alphanumerically

by NTIS order number.

Four indexes are Included to allow the user to Identify

papers by personal author, keywords, title, and NTIS

order/ report number. Each entry lists the appropriate

title, the NTIS order number, and the abstract number.

Papers may also be identified by searching the NTIS

database either online via commercially available sys-

tems such as DIALOG, or in the issues of NTIS's

Government Reports Announcements and Index and its

Government Reports Annual Index

.

AVAILABILITY AND ORDERING INFORMATION

The highest quality and least expensive copies of NIST

publications published as Government documents are

available from the Superintendent of Documents, U.S.

Government Printing Office, Washington, DC 20402.

Publications cited with stock numbers (SN) should be

ordered by these numbers. GPO will accept payment by

check, money order, VISA, MasterCard, or deposit ac-

count. For availability and price, write to the GPO or tele-

phone (202) 783-3238. Should an NIST publication be

out of print at the GPO, its continued availability is as-

sured at NTIS which sells publications in microfiche or

paper copy reproduced from microfiche.

If an entry has a price code, such as PC A04/MF A01,

the publication may be ordered from NTIS in paper copy
(PC) or microfiche (MF) or both if both codes are given.

Order from the National Technical Information Service,

5285 Port Royal Road, Springfield, VA 22161 . A copy of

the latest price code schedule is available from NTIS.

NTIS will accept payment by check, money order, VISA,

American Express, MasterCard, or deposit account.

NTIS is the sole source of Federal Information Process-

ing Standards (FIPS), Interagency Reports (IRs), and
Grant/Contract Reports (GCRs). For more information

call (703) 487-4650.

Papers noted "Not Available NTIS" may be obtained di-

rectly from the author or from the external publisher

cited. Such papers are not for sale by either the GPO or

NTIS.

Two other sources for NIST publications are depository

libraries (libraries designated to receive Government
publications) and Department of Commerce District

Offices. The depository libraries listed in Appendix A re-

ceive selected NIST publications (see inside back cover

for a description of the various NIST publication series).

While not every Government publication is sent to all

depository libraries, certain depositories designated as

Regional Depositories receive and retain one copy of all

Government publications made available. Contact the

depository library in your area to obtain information on
what is available and where.

Department of Commerce District Offices listed in Ap-

pendix B provide ready access at the local level to publi-

cations, statistical data and summaries, and surveys.

Each District Office serves as an official sales agency of

the Superintendent of Documents, U.S. Government

Printing Office. A wide range of Government publications

can be purchased from these offices. In addition, the ref-

erence library of each District Office contains review

copies of many Government publications.
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NIST PUBLICATIONS ANNOUNCEMENTS

SAMPLE ENTRY

MILITARY SCIENCES

Antimissile Defense Systems
001,374

PB91-107607 PCA05/MFA01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Electricity Div.

Metrology for Space Power: Metrology Development
and Survey of Space-Based Measurements. Interim Report.

G. J. FitzPatrick, J. K. Olthoff, E. D. Simmon, and
0. P. Fenimore, Sep 90, 76 p
NISTIR-4422

Contract F-000000

Keywords: *Antimissile defense, *l\/letrology, Aerospace engi-

neering, Fiber optics, Eiectrooptics, Magnetooptics, Eiectric

current meters, Reliability, Measurement, *Ballistic missile de-

fense. Space based. Sensors.

The report documents the technical progress In the three in-

vestigations which make up the project 'SDI Measurement
Techniques' funded by the Strategic Defense Initiative Office.

NTIS Subject Category

NTIS Subcategory

Abstract Number
NTIS order number Availability Price Codes
Corporate or performing organization

Report Title

Personal authors Report date Page count

Report Number
Contract or grant number

Keywords: * indicates keyword index entry

Abstract

ADMINISTRATION &
MANAGEMENT

Management Information Systems

000,001
PB91-120162 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Methodology for Certifying Sensitive Computer
Applications.
E. Roback. Nov 90, 85p NISTIR-4451

Keywords: "Management, "Data processing security,

'Information systems. Information resource manage-
ment, Methodology, National government. Govern-
ment policies. Standards, 'Computer security, 'Com-
puter application certification, 'Certification, Office au-

tomation. Government agencies, Federal automated
information systems security programs.

The Methodology for Certifying Sensitive Computer
Applications defines and describes a standard certifi-

cation methodology employed by the U.S. Department
of Commerce to (a) ensure that sensitive applications

meet applicable federal policies, regulations, and
standards and (b) demonstrate that installed security

safeguards are adequate for the sensitivity or chticality

of the data processed, as required by 0MB Circular A-
130. The methodology takes the reader through the

certification process step-by-step, including determin-
ing whether an application requires certification, defin-

ing functional security requirements, defining system
security specifications, reviewing system security fea-

tures design, testing those features, accepting the test

results for a certification decision, and the final deci-

sion to implement and operate the application. The
document also describes how audits, internal control

reviews and risk analyses fit into the certification proc-

ess.

Management Practice

000,002

PB90-162108 PC A03/MF A01

National Inst, of Standards and Technology (NEL)
Gaithersburg, MD. Factory Automation Systems Div.

Data Model Development and Validation for Prod-
uct Data Exchange.
M. J. Mitchell, Y. Yang, S. Ryan, and B. Martin. Feb
90, 17p NISTIR-90/4241

Keywords: 'Product development, 'Data bases, Man-
ufacturing, Information systems. Proving, Testing,
Methodology, Specifications, 'Product Data Exchange
Specification, Data model.

The paper describes some strategic and technical
issues which directly impact the effort. Experience with
actual validation activities identified the need to devel-
op additional requirements documentation. The paper
serves as the background for a series of papers which
will describe the actual methods and processes used
in the requirements specification activity. Three types
of results came out of the requirements activity. The
form of the project deliverables changed considerably.
Insights on conducting requirements activities were
identified. New issues on the relationship of the work
to portions of the specification were identified.

000,003

PB91-107615 PCA03/MFA01
National Inst, of Standards and Technology, Gaithers-
burg, MD.

1



ADMINISTRATION & MANAGEMENT

Management Practice

Development Plan Configuration Management
Systems and Services.

S. Ressler, and S. Katz. Sep 90, 26p NISTIR-4413

Sponsored by Assistant Secretary of Defense (Produc-

tion and Logistics), Washington, DC. Computer-aided

Acquisition and Logistic Support Program.

Keywords: 'Project management, * Management, Ob-
jectives, Standards, Manufacturing, Documents, Per-

sonnel, Equipment, Computer software. Standard for

the Exchange of Product model data, 'Product data

exchange, 'Configuration management, 'National In-

stitute of Standards and Technology, Computer aided

acquisition and logistics support. Goals, Software engi-

neering.

The paper outlines the development plan for a configu-

ration management system at NIST. This system will

control both document and software development for

four organizations; the International Organization for

Standardization (ISO), the IGES/PDES Organization

(IPO), PDES, Inc., and the National PDES Testbed

(NPT). The primary goal of configuration management
is to provide an orderly framework within which the de-

velopment of the STEP standard can take place. The
paper provides an overview of configuration manage-
ment, describes the procedural and technical issues

that must be handled in developing a system, outlines

the steps that will be taken to reach the goal and de-

fines the deliverables and the resources needed.

Personnel Management, Labor
Relations & Manpower Studies

000,004

PB90-193244 Not available NTIS

National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Center for Mfg. Engineering.

Workforce of U.S. Manufacturing In the Post-In-

dustrial Era.

Final rept.

D. A. Swyt. 1988, 21 p
Pub. in Technological Forecasting and Social Change
34, p231-251 1988.

Keywords: 'Manufacturing, 'United States, 'Person-

nel, Forecasting, Personnel development, Vocational

guidance, Analyzing, Reprints, 'Labor force, Occupa-
tions, Training.

United States manufacturing is moving on a well-es-

tablished trajectory of increased knowledge intensity

represented by the rise in the proportion of its work-

force in technical-professional occupations. Based on

BLS data and a new analytical tool, the paper: shows
an 80-year linear trend in the evolution of the total

workforce; establishes characteristic ages for 20 man-
ufacturing sectors, including 1910 for autos and 2015

for computer equipment; and projects a rise of techni-

cal-professional workers in the next century to 50% of

the workforce.

Productivity

000.005

PB90-218082 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD.
Malcolm Baldridge National Quality Improvement
Award.
Final rept.

C. W. Reimann. 1988, 3p
Pub. in Quality Progress, p71 -73 Jan 88.

Keywords: 'Quality control, 'Leadership, Legislation,

Productivity, Awards, Rephnts, 'Malcolm Baldridge

National Quality Improvement Act of 1987, Innova-

tions, Technology transfer.

The report summarizes the key provisions of the Mal-

colm Baldridge National Quality Improvement Act of

1987 (P.L. 100-107) which created a U.S. national

award for quality improvement and leadership.

Research Program Administration &
Technology Transfer

000,006
PB90-172453 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Cooperative Research Opportunities at NIST (Na-
tional Institute of Standards and Technology).
Special pub. (Final).

Oct 89, 61 p NIST/SP-763
Also available from Supt. of Docs, as SN003-003-
02992-1. Supersedes PB87-1 57236.

Keywords: 'Research management, Metallurgy, Man-
ufacturing, Computers, Chemical analysis. Applica-

tions of mathematics. Atomic physics, Optics, Ceram-
ics, Electronics, Fires, Reliability, 'Coordinated re-

search programs, 'National Institute of Standards and
Technology.

The report contents include: Cooperative research at

NIST; Research opportunities; Analytical chemistry;

Applied mathematics; Atomic, molecular, and optical

physics; Building technology; Ceramics; Chemical
technology; Computer systems; Electronics and elec-

trical engineering; Fire research; Manufacturing engi-

neering; Materials reliability; Metallurgy; Neutron scat-

tering and diffraction; Nondestructive evaluation; Poly-

mers; Radiation research; and Standard reference

data.

000,007
PB90-204694 PCA13/MFA02
National Inst, of Standards and Technology, Gaithers-

burg, MD. Technology Services.

Transcript of Hearing on Improving U.S. Participa-

tion in International Standards Activities. Third
Day: April 5, 1990.

5 Apr 90, 297p NISTIR-4306
See also PB90-204702.

Keywords: 'United States, 'Standards, 'Standardiza-

tion, Government policies, 'National Institute of Stand-

ards and Technology, Accreditation, Certification,

Global aspects. Hearings.

The National Institute of Standards and Technology
held a hearing on April 3, 1 990 through April 5, 1 990 to

gather information, insights, and comments related to

U.S. participation in international standards-related ac-

tivities and possible government actions. The tran-

script relates the activities of the third day.

000,008
PB90-204702 PCA11/MFA02
National Inst, of Standards and Technology, Gaithers-

burg, MD. Technology Services.

Transcript of Hearing on Improving U.S. Participa-

tion in International Standards Activities. First Day:
April 3, 1990.

3 Apr 90, 234p NISTIR-4304
See also PB90-204694.

Keywords: 'United States, 'Standards, 'Standardiza-

tion, Government policies, 'National Institute of Stand-

ards and Technology, Certification, Accreditation,

Global aspects. Hearings.

The National Institute of Standards and Technology
held a hearing from 3 April 1990 through 5 April 1990
to gather information, insights, and comments related

to U.S. participation in international standards-related

activities and possible government actions. The tran-

script relates the activities of the meeting's first day.

000.009
PB90-207150 PC A12/MF A02
National Inst, of Standards and Technology, Gaithers-

burg, MD. Technology Services.

Transcript of Hearing on Improving U.S. Participa-

tion in International Standards Activities, Second
Day: April 4, 1990.

Apr 90, 256p NISTIR-4305
See also PB90-204702 and PB90-204694.

Keywords: 'United States, 'Standards, 'Standardiza-

tion, Government policies, 'National Institute of Stand-

ards and Technology, Accreditation, Certification,

Global aspects. Hearings.

The National Institute of Standards and Technology
held a hearing on April 3, 1 990 through April 5, 1 990 to

gather information, insights, and comments related to

U.S. participation in international standards-related ac-

tivities and possible government actions. The tran-

script relates the activities of the second day.

000,010

PB90-207283 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Physics, Chemistry and Engineering in the 1990's.
H. Hellwig. Apr 90, 45p NISTIR-90/4284

Keywords: 'Physics, 'Chemistry, 'Engineering, 'Re-
search management. Management planning. Surveys,
Trends, Technology, 'National Institute of Standards
and Technology.

During the past several years, the National Research
Council (NRC) commissioned and published four sur-

veys which are directly relevant to physical, chemical
and engineering research. The report summarizes the
considerable complexity of these surveys and facili-

tates the planning of research at the National Institute

of Standards and Technology. The four surveys, their

structure, concept and content are introduced and ob-
servations common to all four surveys are reported.

Common observations include those on interdiscipli-

nary linkages, 'new disciplines', the continuum of sci-

ence and engineering, and the importance of instru-

mentation. The areas of application and the research
opportunities in physics, chemistry and engineering, as
seen by the respective surveys, are summarized. The
report concludes with a listing of phority areas for re-

search as recommended by the four NRC surveys.

000,011

PB90-215534 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD. Office of Standards Services.

Government's Role in Standards-Related Activi-
ties: Analysis of Comments.
W. G. Leight. Jul 90, 37p NISTIR-4367
See also PB90-207 150.

Keywords: 'United States, 'Standards, 'Standardiza-
tion, National government. International standards.
Certification, Hearings, 'National Institute of Stand-
ards and Technology.

The National Institute of Standards and Technology,
supported by a panel of standards experts from other
agencies, conducted a hearing on April 3-5, 1990, to

gather information, insights, and comments relating to

improving U.S. participation in international standards-
related activities and to possible Government actions.

Oral presentations were made by 65 organizations and
individuals; written submissions were received from
257 others. Thorough review of the hearing transcripts

and the complete supplementary written record re-

veals a number of areas where the private sector and
the Federal Government should take constructive ac-
tions, especially with respect to coordinating mecha-
nisms for conformity assessment processes.

000,012

PB90-235250
(Order as PB90-235243, PC A06)

National Inst, of Standards and Technology, Gaithers-

burg, MD.
New Program and Directions at the National Insti-

tute of Standards and Technology.
Bi-monthly rept.

D. R. Johnson. 1990, 5p
Included in Jnl. of Research of the National Institute of

Standards and Technology, v95 n1 pi -5 Jan-Feb 90.

Keywords: 'Research projects. Manufacturing, Stand-
ards, Trade, Organization charts, Technology transfer,

'USNBS, 'USNIST.

The Trade Act of 1 988 created the National Institute of

Standards and Technology (NIST) from the National
Bureau of Standards (NBS). In addition to explicitly de-
fining and reconfirming the traditional measurement
services, the law assigned new responsibilities to NIST
to assist U.S. industry in capitalizing on new technol-
ogies developed in the U.S. scientific and technical

community at a faster rate. This article describes the

new programs being established at NIST to comply
with this mandate and the new organizational unit at

NIST that brings together the traditional services and
the new programs.

000,013

PB90-257635 PC A08/MF A01
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ADMINISTRATION & MANAGEMENT
Research Program Administration & Technology Transfer

National Inst, of Standards and Technology, Gaithers-

burg, MD.
Technology-Based Economic Development: A
Study of State and Federal Technical Extension
Services.
Special pub. (Final).

R. E. Chapman, M. K. Clarke, and E. Dobson. Jun

90, 169p NIST/SP-786
Also available from Supt. of Docs, as SN003-003-
03026-1. Prepared in cooperation with National Gover-
nors' Association, Washington, DC. Center for Policy

Research and Anaylsis.

Keywords: 'Economic development, 'Technology in-

novation, 'State government, 'Technology transfer.

Technical assistance. Promoting, Government poli-

cies, National government. Reviews, Surveys, infor-

mation services. Directories, 'Small businesses, 'In-

dustrial development, 'State programs.

The document reports on a study of state and federal

technology extension services. The study was re-

quested to capture information on the various pro-

grams the states are using to promote technological

innovation. To date, no study of state economic devel-

opment - technological innovation activities has fo-

cused on identifying those programs which reach out

to provide technological assistance to businesses at

the local level, or on the degree to which such pro-

grams make use of federal programs and activities in

carrying out their missions. The study serves to docu-
ment these activities as well as identify potential

sources of synergism between the states and federal

technology transfer programs. The purpose of the

report is to summarize the study's major findings and

to provide recommendations on the future federal role

in technology extension. A two-pronged approach was
used in carrying out the study. The first part of the

study focused on an in-depth review of the literature on
technology transfer and technology extension serv-

ices. The second part of the study involved a nation-

wide survey of state and federal extension services.

000,014
PB90-271818 PC A18/MF A03
National Inst, of Standards and Technology, Gaithers-

burg, MD. Information Resources and Services Div.

Publications of the National Institute of Standards
and Technology, 1989 Catalog.
Rept. for Jan-Dec 89.

R. J. Pardee, and E. T. Gladden. Jul 90, 411 p NIST/
SP-305-SUPPL-21
Also available from Supt. of Docs, as SN003-003-
03037-6. See also PB89-21 8382.

Keywords: 'Catalogs(Publications), 'Bibliographies,

Science, Technology, Research management, 'Na-

tional Institute of Standards and Technology.

Contents:
About the National Institute of Standards and

Technology;
Catalog structure and use;

Availability and ordering information;

NIST publications announcements;
Indexes;
Appendixes;
Order forms;
NIST technical publications program;
NTIS subject categories.

000.015
PB91-1 34288 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Office of Energy-Related Inventions.

Fostering General Awareness of the Importance of

Inventiveness.
Final rept.

G. P. Lewett. 1987, 15p
Pub. in Proceedings of International Seminar Inven-

tiveness for Development Purposes, Plovdiv, Bulgaria,

November 12-15, 1985, p83-97 1987.

Keywords: 'Technology innovation. Research man-
agement. Technology transfer, Reprints,

*ERIP(Energy Related Inventions Program), Small

businesses, Entrepreneurship.

The paper describes the Energy Related Inventions

Program, and insights derived from operation of the

program. The focus is on the need to increase general

awareness of the importance of inventiveness as a

means of stimulating and encouraging technological

innovation.

000,016
PB91-1 34296 Not available NTIS

National Bureau of Standards (NEL), Gaithersburg,

MD. Office of Energy-Related Inventions.

Innovation: Analyzing the Process.
Final rept.

G. P. Lewett. 1985, 16p
Sponsored by Utah Innovation Center, Salt Lake City.

Pub. in Proceedings of International Technical Innova-

tion and Entrepreneurship Symposium (1st), Salt Lake
City, UT., September 11-13,1 985, 1 6p.

Keywords: 'Technology innovation. Research man-
agement. Technology transfer, Reprints, 'Small busi-

nesses, 'Entrepreneurship, ERIP(Energy Related In-

ventions Program), Commercialization.

The paper is based on findings and projections from
operation of the Energy Related Inventions Program
(ERIP) which is conducted by the Department of

Energy (DOE) and the National Bureau of Standards
(NBS). In ERIP, the Government role is to facilitate op-
eration of the private sector-small business innovation
process. While many major inventions have come from
individuals and very small businesses, the general lack

of credibility of the individual inventor and the very
small business is a deterrent to potential supporters.
ERIP is designed to counter this barrier. In addition,

however, the program also serves as a 'test-bed.' That
is, data are developed and insights gained as to signifi-

cant factors involved in the overall national innovation
process; activities are then initiated to stimulate and
improve process operation. The presentation calls at-

tention to this facet of ERIP, and to two specific areas
in which activity could have a favorable impact on inno-

vation.

AERONAUTICS &
AERODYNAMICS

Aerodynamics

000.017
PB91-1 18570 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Structures Div.

Wind Tunnel Tests and Equivalent 1-Minute Loads
for the Design of Cladding Glass.
Final rept.

E. Simiu, and E. M. Hendrickson. 1988, lOp
Pub. in Jnl. of Wind Engineet'ing and Industrial Aerody-
namics 29, n1 -3 p49-58 1 988.

Keywords: 'Glass, 'Design, 'Wind pressure. Stress
analysis, Loads(Forces), Strength, Mechanical proper-
ties, Estimating, Fracturing, Reprints, 'Wind tunnel

tests, 'Wind loads.

Three methods for converting fluctuating wind loads to

equivalent 1 -minute constant loads have been pro-

posed in the literature: (1) a method based on fracture

mechanics models and nonlinear stress analysis, de-
veloped at the National Bureau of Standards; (2) a sim-

plified methQd applicable to annealed glass that as-
sumes a linear load-stress relationship; and (3) a sim-

plified method that assumes a linear load-stress rela-

tionship and, in addition, that the glass strength is af-

fected only by the peak wind pressure rather than by
the whole time history of the load. The paper com-
pares the three methods for estimating equivalent 1-

minute wind loads and examines the effect on the esti-

mates of assuming different distribution parameters of

glass strength and different fracture mechanics pa-
rameters. The results suggest that the second of the
above methods is adequate in most cases but that the
third method yields equivalent 1 -minute loads that are
too low by about 15% for annealed glass and about
50% for heat strengthened glass.

Aircraft

000.018
PB90-155821 PC A03/MF A01

National Inst, of Standards and Technology (NEL),
Boulder, CO. Electromagnetic Fields Div.

Recent Improvements in Time-Domain EMC (Elec-
tromagnetic Compatibility) Measurement System.
J. W. Adams, A. R. Ondrejka, K. H. Cavcey, J. E.

Cruz, H. W. Medley, and J. H. Grosvenor. Nov 89,
27p NISTIR-89/3927
Sponsored by Army Aviation Systems Command, St.

Louis, MO.

Keywords: 'Electromagnetic compatibility, 'Electro-
magnetic fields, 'Aircraft, Power spectra. Electromag-
netic radiation, Horn antennas, Graphs(Charts), Tests,
Resonant frequency, Electric fields.

Improved techniques for determining critical resonant
frequencies and the current response of internal wiring
due to external fields for rotary-wing aircraft are given.
The measurement method uses a train of low-level, ra-

diated pulses. These do not disturb other spectrum
users, nor do other spectrum users significantly disturb
the measurements. The fields are low, a distinct ad-
vantage from both cost and personnel hazard stand-
points. The problems that should be addressed before
the full potential of the technique can be realized are
discussed.

000.019
PB90-217712 Not available NTIS
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Robot Systems Div.

World Modeling for Sensory Interactive Trajectory
Generation.
Final rept.

L. Kelmar, and R. Lumia. 1990, 8p
Pub. in Proceedings of International Symposium on
Robotics and Manufacturing (3rd), Vancouver,
Canada, July 18-20, 1990, 8p.

Keywords: 'Models, Systems engineering. Manipula-
tors, Algorithms, Rephnts, 'Trajectory control, 'Robot-
ics, Control systems. Computer vision. Sensory feed-
back.

A major consideration in the design of sensory interac-
tive trajectory generation software for a Flight Telero-
botic Servicer (FTS) is the availability and mainte-
nance of a current model of the manipulator's world.
The paper discusses the role of world modeling in sup-
port of trajectory generation and execution. The paper
discusses the world modeling modules of a hierarchi-
cal control system which facilitate sensory interactive

trajectories by decoupling and supporting the sensory
and manipulator planning processes. It defines the
types of information which should be included in the
interfaces to the modules, as well as the modules'
structure and function. Finally, it discusses the imple-
mentation and results of a particular sensory interac-
tive algorithm performed in our laboratory.

AGRICULTURE & FOOD

Food Technology

000,020
PB90-169814 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Ionizing Radiation Physics Div.

Examination of Gamma-Irradiated Fruits and Vege-
tables by Electron Spin Resonance Spectroscopy.
Final rept.

M. F. Desrosiers, and W. L. McLaughlin. 1989, 4p
Pub. in Radiation Physics and Chemistry 34, n6 p895-
898 Dec 89.

Keywords: 'Fruits, 'Vegetables, 'Gamma irradiation,

'Electron paramagnetic resonance. Irradiated foods,
Electromagnetic radiation detection. Dosimetry, Re-
prints.

The electron spin resonance (ESR) spectra of the
seeds, pits, shells, and skins of a variety of irradiated
fruits and vegetables were measured. All spectra, con-
trol and irradiated, contained a single resonance with a
g-factor of 2.00. Additional resonances due to Mn(2+)
were observed for the drupelets of blackberries and
red raspberries. An unusual radiation-induced radical

3



AGRICULTURE & FOOD

Food Technology

was observed for irradiated mango seed; however, the

signal decayed completely within a few days. It was
concluded that only in a few specialized cases could

the ESR resonances observed be suitable for postirra-

diation monitoring or dosimetry.

000.021
PB90-254368 Not available NTIS
National Inst, of Standards and Technology (NML),

Gaithersburg, MD. Office of Standard Reference Mate-

rials.

NBS Standard Reference Materials for Validating

Determinations of Micronutrients and Toxic Sub-
stances in Foods.
Final rept.

R. Alvarez. 1989, 3p
Pub. in Nutrient Availability: Chemical and Biological

Aspects, p66-68 1989.

Keywords; *Food analysis, 'Food contamination, 'Nu-
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control. Chemical analysis. Reprints, 'Standard refer-

ence materials, 'Toxic substances.

Instrumental methods for determining nutrients and
potentially hazardous substances in foods and other

biological materials have replaced older, time-consum-
ing procedures. Because the instruments are usually

calibrated with laboratory synthetic standards, the ac-

curacy of the results depends on the reliability of the

standards. If the constituents of interest and matrix

components are of questionable purity, the analytical

determinations, especially of micronutrients and haz-

ardous constituents will be suspect. An independent

method for validating analytical results is to use certi-

fied reference materials, such as those issued by the

National Bureau of Standards as Standard Reference
Materials. Examples of such SRMs include the recent-

ly characterized materials, wheat flour, (SRM 1567a)

and hce flour (SRM 1568a), which are certified for nu-

trients and potentially toxic trace elements, and a forti-

fied coconut oil (SRM 1 563), which is certified for cho-

lesterol and selected fat soluble vitamins.
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Application of PN and Avalanche Silicon Photo-

diodes to Low-Level Optical Radiation Measure-
ments.
G. Eppeldauer, and A. R. Schaefer. Sep 88, 41 p
In NASA, Ames Research Center, Second Workshop
on Improvements to Photometry p 1 1 1-151.

Keywords: Detectors, Light (Visible radiation). Optical

measurement, 'Photodiodes, Radiation measuring in-

struments, 'Research facilities, Amplifiers, Design

analysis, Silicon, Solid state, Silicon diodes. Avalanche
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New approaches to the discovery of other planetary

systems require very sensitive and stable detection

techniques in order to succeed. Two methods in par-

ticular, the astrometric and the photometric methods,

require this. To begin understanding the problems and
limitations of solid state detectors regarding this appli-

cation, preliminary experiments were performed at the

National Bureau of Standards and a low light level de-

tector characterization facility was built. This facility is

briefly described, and the results of tests conducted in

it are outlined. A breadboard photometer that was
used to obtain stellar brightness ratio precision data is

described. The design principles of PN and avalanche

silicon photodiodes based on low light level measuring

circuits are discussed.
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Gylden Systems: Rotation of Pericenters.
Final rept.

A. Deprit, B. R. Miller, and C. A. Williams. 1989, 32p
Pub. in Astrophysics and Space Science 159, p239-
270 1989.

Keywords: 'Celestial mechanics. Perturbation theory.

Planetary orbits. Solar wind. Gravitation, Reprints, Ca-
nonical transformations.

A canonical transformation in phase space and a res-

caling of time are proposed to reduce a Keplerian
system with a time dependent Gaussian parameter to

a perturbed Keplerian system with a constant Gaus-
sian parameter. When the time variation is slow, the
perturbation through second order in the reduced
problem is conservative, and, as a result, the orbital

space of the averaged system is a sphere on which the

phase flow causes a differential rotation representing a
circulation of the line of apsides. The flow presents two
isolated singularities corresponding to circular orbits

travelled respectively in the direct and in the retro-

grade sense, and a degenerate manifold of fixed

points corresponding to the collision orbits. As an ap-
plication, an estimate is offered for the apsidal rotation

that a second order time derivative In the mass of the

sun would Induce on planetary orbits.
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Microwave and Optical Lunar Transponders.
Final rept.

P. L. Bender, J. E. Faller, J. L. Hall, J. J. Degnan, J.

O. Dickey, X. X. Newhall, J. G. Williams, R. W. King,

L. O. Macknik, D. O'Gara, R. L. Ricklefs, P. J.
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1990, 7p
Pub. in Proceedings of NASA Workshop Astrophysics
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The location at a lunar base of an additional laser rang-

ing retroreflector package and a tracking beacon
would result in increased ranging accuracy through
augmentation of the data rate and from more uniform

coverage through the lunar cycle. However, an even
more attractive approach would be to place a combi-
nation of small microwave and optical transponders on
the moon. This could improve the lunar ranging accu-
racy by nearly two orders of magnitude and also simpli-

fy the measurements. The K-band microwave tran-

sponders would be operated at the lunar base and at

two remote sites to permit much improved lunar libra-

tion and tidal displacement measurements. A two-
wavelength laser transponder also would be operated
at the lunar base so that accurate tropospheric propa-

gation corrections can be made. This would make pos-
sible major Improvements in measurements of the

lunar orbit and of the Earth's rotation, as well as In

tests of general relativity.

Astrophysics
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13p LA-UR-86-806, CONF-851 272-1

Contract W-7405-ENG-36
Conference on RS Ophluchi and the recurrent nova
phenomenon, Manchester, England, 1 Dec 1985.

Keywords: 'Novae, Calculation Methods, Hydrodyna-
mics, Star Accretion, Star Evolution, Star Models,

ERDA/640102.

The thermonuclear runaway (TNR) theory for the

cause of the common novae is reviewed. Numerical
simulations of this theory were performed using an im-

plicit hydrodynamic Lagranglan computer code. Rele-

vant physical phenomena are explained with the sim-
pler envelope-in-place calculations. Next the models
that include accretion are discussed. The calculations

agree very well with observations of common novae.
The observational differences between common
novae and recurrent novae are examined. We propose
input parameters to the TNR model which can give the
outburst characteristics of RS Ophluchi and discuss
the implications. This review is concluded with a brief

discussion of two current topics in novae research:
shear mixing on the white dwarf and Neon novae. 36
refs., 4 figs. (ERA citation 1 1 :028651

)

000,026
DE87001962 PC A02/MF A01
Los Alamos National Lab., NM.
Theoretical and Observational Review of Results
on Nova Explosions Occurring on ONeMg White
Dwdrfs
S. Starrfield. 7 Jul 86, 13p LA-UR-86-3512, CONF-
860793-2
Contract W-7405-ENG-36
lAP recontre on nuclear astrophysics, Paris, France, 7
Jul 1986.
Portions of this document are illegible in microfiche
products.

Keywords: Carbon 12, Carbon 13, Hydrodynamics,
Magnesium, Neon, Nitrogen 14, Nitrogen 15, Oxygen
16, Oxygen 17, Reviews, White Dwarf Stars, ERDA/
640102, 'Noval.

The nova outburst is the second most violent explo-
sion that occurs in a galaxy. This review presents the
recent obsenv/ational and theoretical studies that have
demonstrated that there exist two classes of nova out-
burst. One type of nova occurs on a CO white dwarf
and the other type of nova occurs on an ONeMg white
dwarf. The second class of outbursts are much more
violent and occur much more frequently then the first

class of outbursts. Hydrodynamic simulations of both
kinds of outbursts are In excellent agreement with the
observations. 51 refs. (ERA citation 12:012569)
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Using Nonradlal Pulsations to Determine the Enve-
lope Composition of Very Evolved Stars.
S. Starrfield. 7 Jul 86, 8p LA-UR-86-3684, CONF-
860793-4
Contract W-7405-ENG-36
lAP recontre on nuclear astrophysics, Paris, France, 7
Jul 1986.

Keywords: 'Dwarf Stars, Carbon, Helium, Hydrogen,
Oxygen, 'Pulsating Variable Stars, Star Evolution, Sur-
faces, ERDA/640102.

Recent observational and theoretical studies of the 2Z
Ceti variables (DA degenerate dwarfs), the DBV varia-

bles (DB degenerate dwarfs), and the GW Vir variables
(DO degenerate dwarfs) have shown them to be pul-

sating in nonradlal g sup -i- -modes. The pulsation
mechanism has been identified for each class of vari-

able star and, in all cases, involves predictions of the
stars envelope composition. The ZZ Ceti variables
must have pure hydrogen surface layers, the DBV
stars must have pure helium surface layers, and the
GW Vir stars must have carbon and oxygen rich sur-

face layers. 44 refs. (ERA citation 12:019269)
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Measurements of Stellar Magnetic Fields: Empiri-
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tion Theories. Abstract Only.
J. L. Linsky, and S. H. Saar. Jul 87, 1p
In Colorado Univ., Cambridge Workshop on Cool
Stars, Stellar Systems and the Sun (5th), 1 p.

Keywords: 'Dwarf stars, Field strength. Stellar activity.

Stellar evolution, 'Stellar magnetic fields. Stellar spec-
tra. Chronology, Dynamo theory. Gas pressure, Line
spectra. Photosphere, Zeeman effect.

Recent results are presented of an ongoing survey of

the magnetic field properties of over 30 dwarf stars of

spectral types F to M. The data was analyzed using a
modification of the Robinson technique that includes
line saturation, the full Zeeman patterns, and compen-
sation for line blends. The derived magnetic param-
eters, the mean active region field strength (B) and
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area filling factor (f) occupied by these fields, refer to

magnetic regions outside of spot umbrae. Attention is

called to Important trends emerging in the data that

provide empirical constraints on acceptable dynamo
theories: (1) B increases toward T sub eft and larger g
such that B approximately = B sub eq = (8piP sub

gas) sup 0.5. Thus in the photosphere B is determined

by the balance of magnetic pressure and the gas pres-

sure, largely independent of the nature of the dynamo;

(2) B and f are uncorrelated and fB is not a constant;

(3) f does not depend on T sub eff; and (4) 8 is inde-

pendent of stellar age, but f varies as t sup -0.6 for

stars older than the Pleiades. This result is consistent

vifith theoretical predictions of the angular momentum
history of dwarf stars. It is concluded that decrease in

activity with stellar age is due to the decrease in f as a

star evolves.
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(Abstract Only).

J. Geist. Sep 88, 1p
In NASA, Ames Research Center, Second Workshop
on Improvements to Photometry p 1 93.

Keywords: 'Detectors, Impurities, Photomultiplier

tubes. Spectral bands. Accuracy, Astronomy, Light

(Visible radiation). Planets, Seismology, Stars.

Blocked impurity band detectors fabricated using

standard silicon technologies offer the possibility of

combining high sensitivity and high accuracy in a

single detector operating in a low background environ-

ment. The solid state photomultiplier described by Pe-

trofl et al., which is a new type of blocked impurity

band detector, offers even higher sensitivity as well as

operation in the visible spectral region. The principle of

operation and possible application of blocked impurity

band detectors for stellar seismology and the search

for extra-solar planets are described.
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lUE's Legacy for the Future: The Final Archive and
Goals for Its Implementation.

J. L Linsky, and J. Nichols-bohlin. cJun 88, 5p
In Esa, Proceedings of the Celebratory Symposium on

a Decade of Uv Astronomy with the lue Satellite,

Volume 2 p 391 -395.

Keywords: "Data bases, *IUE, Spaceborne astrono-

my. Ultraviolet astronomy. Ultraviolet spectra. Data

processing. Signal io noise ratios, Spectrum analysis,

User requirements.

Requirements for the lUE archive, and how the signal/

noise (S/N) ratio in photometrically corrected images

can be enhanced considerably by cross-correlating

the fixed pattern in a data image with that in a suitable

flat-field image are described. From these cross-corre-

lations it is feasible to derive an accurate geometrical

correction to apply to the data image before applying

the intensity transfer functions. The standard lUE proc-

essing software does not generate a sufficiently accu-

rate geometric correction so that typical spatial errors

of 1 to 2 pixels conspire with the large fixed pattern in

raw images to produce significant misregistration

noise. Tests on flat-field images demonstrate that an

explicit geometric correction procedure can avoid

most of the misregistration noise and can thereby im-

prove the S/N ratio of lUE data by factors of 1 .5 to 2.4.

PB90-136276 Not available NTIS
National Inst, of Standards and Technology (NML),

Boulder, CO. Quantum Physics Div.

Spectral Diagnostics from X-ray to Radio Wave-
lengths.
Final rept.

J. L. Linsky. 1989, 20p
Grant NGL-06-003-057, Contract NASA-NAG5-82
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istration, Washington, DC.
Pub. in Proceedings of lAP Astrophysics Meeting on
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Radio astronomy, Stellar chromospheres. Stellar coro-

nal.

'Astronomers are a little like poets: they MAKE the uni-

verse by interpreting messages, extrapolating spectra,

and inventing 'models' of the cosmos or of stars - fic-

tional constructions whose observable part constitutes

only a small fraction of the whole, and which only the

inductive logic of the theoretician allows us to consider

as representing unique physical reality.' -Jean-Claude
Pecker (1970).

000.032
PB90-169566 Not available NTIS
National Inst, of Standards and Technology (NML),

Boulder, CO. Quantum Physics Div.
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Observations.
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O. Vilhu, and J. L. Linsky. 1990, 4p
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*Cool stars, 'Stellar coronas, HEAO 2.

Mean coronal temperatures of some active G-K stars

were derived from Revi -processed EINSTEIN-observ-
atotv's IPC-spectra. The combined X-ray and transition

region emission line data are in rough agreement with

static coronal loop models. Although the sample is too

small to derive any statistically significant conclusions,

it suggests that the mean coronal temperature de-

pends linearly on the inverse Rossby-number, with

saturation at short rotation periods. For an individual

active star (VW Cep), the I PC-temperature was found

to depend on the (variable) X-ray flux.

000.033
PB90-169574 Not available NTIS
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Ultraviolet Variability of HD 45166 (qWR + B8 V):

Evidence for Stellar Wind Radiative Instabilities.

Final rept.

A. J. Willis, I. D. Howarth, D. J. Stickland, and S. R.

Heap. 1989, 13p
Pub. in Astrophysical Jnl. 347, p41 3-425, 1 Dec 89.

Keywords: Ultraviolet spectra. Reprints, *HD 45166
star, 'Stellar winds, 'Wolf-Rayet stars, High resolution.

Instability, lUE.

High-resolution lUE spectroscopy of the low-mass
qWR star HD 45166, obtained at several epochs
during 1980-1988, reveals a complex pattern of varia-

bility in its stellar wind emission lines, P Cygni profiles,

and highly ionized photospheric absorption spectrum.

The authors' most intensive observations, obtained

during a 36 hr continuous run in 1988 February, show
the presence of discrete absorption components
(DACs) in the C IV wavelength 1 550 resonance dou-
blet. These DACs can blend to give the appearance of

a well-developed P Cygni absorption profile seen at

some other times, roughly doubling the column density

of the ground state C(3 -i- ) ions in the wind.
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The authors consider a simple two-component system
consisting of a Kuzmin/Toomre disk embedded in a
spherically symmetrical 'halo' with Plummer's density

distribution. They examine analytically the bounds on
the mass fraction of the disk component which result

from applying the semiempirical criterion against bar

instabilities due to Ostriker and Peebles, and compare
their results with recent numerical simulations. They
find that the locus t = 0.14, calculated using analytic

approximations for a variety of rotation laws, agrees

reasonably well with the neutral stability line derived
from numerical results.
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istration, Washington, DC.
Pub. in Astrophysical Jnl. Supplement Series 71 ,
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The authors have observed 77 RS CVn and related

active binary systems with the VLA (Very Large Array)

at a continuum frequency of 4.86 GHz, and have de-
tected 33 as radio sources above a typical (3 Sigma)
threshold of 0.2 mjy. Combining their new data with

other VLA 6 cm observations of these and similar sys-

tems, they bring the total number thus observed to

122, of which 66 were detected on one or more occa-
sions. The authors have searched for correlations of

the radio properties of these systems with various sys-

temic and stellar parameters, e.g., orbital and rotation-

al periods, rotational velocities, and with C IV and X-ray
emissions, using a maximum-likelihood technique in

order to include the radio upper limits in the correct
statistical way.

000.036
PB90-169749 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Quantum Physics Div.

Radio Continuum Emission from the Ionized Stel-

lar Winds of Warm Supergiants.
Final rept.

S. A. Drake, and J. L. Linsky. 1989, lip
Grant NGL-06-003-057
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
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Rigel star.

The authors have used the Very Large Array at an ob-
serving wavelength of 6 cm to survey 25 supergiants of

spectral types between B2 and F8. They have definite-

ly detected only one of these stars (beta Ori < - Rigel)

as a radio continuum source. Rigel may also be an X-
ray source.
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IDE Observations of the M Dwarfs CM Draconis
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Levels.
Final rept.
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Stellar magnetic fields, lUE.

The authors present lUE observations of two active M
dwarfs, CM Draconis and Rossiter 1378, that they
expect to be almost totally convective. CM Dra was
also monitored optically during the lUE observations,
and two flares were detected. CM Dra is a binary star

(M4-I-M4, P = 1.27d) and Rst 137B(M3-5) forms a
physical pair with the rapidly rotating pre-main se-
quence K star AB Dor (HD 36705). The activity of CM
Dra is due to the forced rotation in a close binary, while
the authors suppose Rst 137B to rotate fast enough
(due to its young age) to generate its magnetic activity.
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stellar radiation.

The authors have conducted a deep search for the J

= 4-3 and 5-4 fine-structure components of the N(KK)
= 4(04)-3(13) rotational transition of methylene (CH2)

toward the hot core of the Orion-KL nebula. They de-

tected an approximate sigma emission feature which is

frequency-coincident with a hyperfine blend of the J =
4-3 component and observed weak features (approxi-

mate 2-3 Sigma) frequency-coincident with the re-

solved F = 6-5 and 5-4 hyperfine components of the J

= 5-4 component. The relative intensities of these

spectral features and their observational repeatability

suggest that assignment to interstellar CH2 is likely

correct, although the result must be confirmed. The
authors also report new interstellar transitions of

known interstellar molecules detected in the CH2
search bandpasses: CH30H, CH3CCH, S02,
HC00CH3, C2H5CN, (CH3)20, and an unidentified

line at 68320 MHz toward Orion-KL as well as SiC2,

and CH3CN toward IRC -i- 10216.
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Much of the observed activity on M dwarfs (e.g., spots,

flares, chromospheric and coronal emission) has been
attributed to the interaction of magnetic fields with the

stellar atmosphere. Since data on the magnetic field

parameters of M dwarfs can potentially reveal much
about the physical mechanisms behind these phenom-
ena and, additionally, about stellar dynamos and the

evolution of stellar angular momentum, the authors

have begun a program to measure the mean magnetic

field strength (B) in stellar active regions, and the sur-

face filling factor (f) of these regions for a sample of M
dwarfs. In the paper they discuss some preliminary re-

sults of the survey.
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The authors have employed the free-energy minimiza-

tion technique to evaluate thermodynamic quantities

and ionization fractions on a fine temperature and den-

sity grid for six astrophysical mixtures of 1 5 elements.

The mixtures range from that appropriate to super-

metal-rich stars, through abundance, to that for ex-

treme Population II objects. The full tables are avail-

able on magnetic tape. In the paper the results for

solar abundances are summarized in a form that is il-

lustrative and which facilitates comparison with the re-

sults from other equation of state calculations.
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Forty high-dispersion lUE spectra of HD 153919, the
Of-type primary in the 4U 1 700-37 X-ray binary system,
have been examined for evidence of orbital profile var-

iability associated with the Hatchett-McCray effect. Al-

though the effect is negligible in the resonance lines of

C IV, Si IV, and N V, some subordinate lines show clear

orbital changes. The variability in the absorption profile

of N IV wavelength 1718, in particular, is shown to be
in agreement with model calculations. The inter-stellar

spectrum is studied, and highly ionized species are
shown to be capable of being maintained by the pri-

mary's radiation field alone.
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An astronomical observatory located at the geograph-
ic South Pole could provide important new insights into

the physical bases of stellar variability by monitoring

stars for long periods of time with minimal interruptions

by the day-night cycle. The author summarizes three

broad topics that could be studied with monitoring

techniques - magnetic phenomena on stars, helio-

seismology, and asteroseismology.
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Stebbins, and M. A. Vincent. 1989, 9p
Contract NAGW-822
See also N90-19940. Sponsored by National Aeronau-
tics and Space Administration, Washington, DC.
Pub. in Proceedings of NASA Workshop on Relativistic

Gravitation Experiments in Space, Annapolis, MD.,
June 28-30, 1988, p80-88 1989.

Keywords: 'Optical interferometers, Spaceborne de-

tectors. Precision, Design, Reprints, 'Gravitational

waves, 'Laser interferometers. Spacecraft instru-

ments. Gravitational collapse.

The present design concepts for a Laser Gravitational-

Wave Observatory in Space are described. Laser het-

erodyne distance measurements are made between
test masses located in three spacecraft separated by
roughly one million km. The major technology issues

are: the reduction of spurious acceleration noise for

the test masses; and the measurement of changes in

the difference of the antenna arm lengths with high re-

liability. The science objectives are: to measure dis-

crete sinusoidal gravitational wave signals from indi-

vidual sources with periods of 1 second to 1 day, to

measure the stochastic background due to unresolved
binaries, and to search for gravitational wave pulses

with periods longer than 1 second from possible exotic

sources such as gravitational collapse of very massive
objects.

000.044

PB90-271362 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Quantum Physics Div.

Grid of Low Metallicity Line-Blanketed LTE Model
Stellar Atmospheres.
Final rept.

1. D. Howarth, and A. E. Lynas-Gray. 1989, 6p
Pub. in Monthly Notices of the Royal Astronomical So-
ciety 240, p51 3-51 7 1 989.

Keywords: 'Stellar atmospheres. Mathematical
models, Reprints.

Emergent fluxes are given for a grid of low metal abun-
dance line-blanketed ATLAS6 model atmospheres, to-

gether with corresponding UBV data and Zanstra inte-

grals. The grid contains 101 models covering the tem-
perature range 10,000 to 50,000 K at steps of 2,000 K
and log(g) from 4.5 (cgs) to the Eddington limit at steps
of 0.5, with special attention paid to securing a con-
verged model at the lowest possible log(g) for each
temperature.

000. 045

PB90-271370 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Quantum Physics Div.

Theoretical Modelling of Algol Disks.
Final rept.

1. Hubeny. 1989, lip
Pub. in Proceedings of lAU Colloquium No. 107 on
Algols, Victoria, Canada, August 1 988, pi 1 7-1 26 1 989.

Keywords: Mathematical models. Reprints, 'Accretion
disks, 'Algol disks.

A brief review of various theoretical approaches to
model accretion disks is presented. Emphasis is given
to models that determine self-consistently the struc-

ture of a disk, together with the radiation field. It is

argued that a proper treatment of the vertical structure
is essential for calculating theoretical spectra to be
compared with observations. In particular, it is shown
that the hot layers above an accretion disk (sometimes
called disk 'chromospheres' or 'coronae'), whose
presence is indicated by recent UV observations of
strong emission lines of highly ionized species, may be
explained using simple energy balance arguments.

000,046

PB90-271404 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Quantum Physics Div.

Near-Stellar Environment of Cool, Evolved Stars.
Final rept.

P. G. Judge, R. E. Stencel, and J. L. Linsky. 1990, 3p
Contract NAG5-82
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Proceedings of Symposium on Submillimeter
and Millimeter Astronomy, Kona, HI., October 3-6,

1988, pi 79-1 80 1990.

Keywords: Infrared radiation. Millimeter waves. Re-
prints, 'Cool stars. Stellar chromospheres. Stellar

winds. Stellar mass ejection.

The authors discuss relationships between spectral in-

dicators of chromosphehc heating, winds and dust for

'low' and 'intermediate' mass stars evolving up the
RGB and AGB, and suggest new observations from
infrared to mm wavelengths which are needed. A full

discussion of these relations, which are important for

theoretical studies of heating and mass-loss process-
es, is in preparation.

000,047

PB90-271495 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Quantum Physics Div.

Goals for the Application of High-Resolution X-ray
Spectroscopy to the Diagnosis of Stellar Coronal
Plasmas.
Final rept.

J. L. Linsky. 1990, 17p
Contract NASA-H-805318
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Proceedings of lAU Colloquium 115, High Res-
olution X-ray Spectroscopy of Cosmic Plasmas, Cam-
bridge, MA., August 22-25, 1988, p94-109 1990.
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Keywords: *X ray spectroscopy, 'Plasma diagnostics,

Reprints, 'Stellar coronas, High resolution, Electron

density.

Examples are given of how high-resolution x-ray spec-

tra may be used to determine the temperature and

emission measure distributions, electron densities,

steady and transient flow velocities, and location of

active regions in stellar coronae. For each type of

measurement, the author estimates the minimum
spectral resolution required to resolve the most useful

spectral features. In general, high sensitivity is required

to obtain sufficient signal-to-noise to exploit the high

spectral resolution. Although difficult, each measure-

ment should be achievable with the instrumentation

proposed for AXAF.

PB^O-271503 Not available NTIS
National Inst, of Standards and Technology (NML),

Boulder, CO. Quantum Physics Div.

Einstein and Steliar Sources.
Final rept.

J. L. Linsky. 1990, 22p
Contract NAGW-766
Sponsored by National Aeronautics and Space Admin-

istration, Washington, DC.
Pub. in Proceedings of 'From Einstein to AXAF' Sym-
posium, Cambridge, MA., December 13-15, 1988, p39-

59 May 90.

Keywords: Extraterrestrial radio waves, X rays, Re-

prints, 'Stellar coronas. Stellar radiation. Magnetic

stars. X-ray sources, HEAO 2.

The major accomplishments of the Einstein Observa-

tory concerning the coronae of nondegenerate stars of

each spectral type are reviewed. Einstein was particu-

larly productive in discovering coronal emission from

nearly all types of stars, including pre-main sequency,

main sequence, and certain classes of post-main se-

quence stars. The similarities and differences between
the coronae of each type of star and the more familiar

solar corona are highlighted. An unforeseen picture is

now developing in which nearly all types of x-ray emit-

ting stars have both hot thermal plasma and nonther-

mal electrons that are heated and accelerated by mag-
netic processes. This picture can explain in principle

the stellar x-ray and radio emission, although the de-

tails of how magnetic fields lead to this emission differ

substantially across the H-R diagram. AXAF is required

to answer the many fundamental questions which Ein-

stein observations have raised.

000,049
PB91-1 12359 Not available NTIS
National Inst, of Standards and Technology (NML),

Boulder, CO. Quantum Physics Div.

Transition from Red Giant to Planetary Nebula.

Final rept.

S. Kwok. 1990, 12p
Pub. in Proceedings of the Cambridge Workshop on

Cool Stars, Stellar Systems and the Sun (6th), Seattle,

WA., September 1989, p436-449 1990.

Keywords: 'Planetary nebulae, 'Stellar evolution. Re-

prints, 'Red giant stars, Stellar envelopes.

Over the past decade, astronomers have come to real-

ize that mass loss on the asymptotic giant branch

(AGO) plays a significant role in the formation of plane-

tary nebulae (PN). Characteristics of the circumstellar

envelopes of AGB stars such as dust continuum emis-

sion and molecular line emissions have now been de-

tected in PN. In the review, it is shown that the evolu-

tion from AGB to PN can be traced in a continuous

infrared sequence. This sequence predicts properties

of proto-PN which allow them to be identified.

000,050
PB91-1 18307 Not available NTIS
National Inst, of Standards and Technology (NML),

Boulder, CO. Quantum Physics Div.

Gravitational Radiation from the Galaxy.
Final rept.

D. Mils, P. L. Bender, and R. F. Webbink. 1990, 20p
Contract NAGW-822
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Astrophysical Jnl. 360, n1 p75-94, 1 Sep 90.

Keywords: 'Binary stars, Extraterrestrial radiation. Re-
prints, 'Gravitational waves, White dwarf stars. Black

holes. Cataclysmic variables. Neutron stars.

The authors calculate the spectral flux of gravitational

radiation incident on earth due to major binary compo-

nents in the Galaxy. Binary systems considered are

the following: W UMa binaries, unevolved binaries, cat-

aclysmic binaries, neutron star binaries, black hole-

neutron star binaries, and close white dwarf binary sys-

tems. Tables of various useful quantities such as aver-

age gravitational wave luminosity, spectral space den-

sity, and energy spectral flux density, and gravitational

wave strain amplitude are given.

000. 051

PB91-1 18315 Not available NTIS
National Inst, of Standards and Technology (NML),

Boulder, CO. Quantum Physics Div.

Spectroscopic Orbic and Evolution of HD 128220,
a System Containing an O Subdwarf.
Final rept.

1. D. Howarth, and U. Heber. 1990, 8p
Pub. in Publication of the Astronomical Society of the

Pacific 1 02, n654 p91 2-91 9 Aug 90.

Keywords: 'Binary stars, Stellar evolution, Rephnts,

*HD 1 28220 stars, Stellar mass ejection. Stellar orbits,

Subdwarf stars, O stars. Radial velocity.

The authors present radial-velocity measurements for

both components of the HD 128220 system, the only

double-lined binary with a published orbit which has as
one of its members a subdwarf O star. The authors

also derive the mass of the G-giant primary, the dis-

tance to the system, and the radii and luminosities of

the components (all with sin i dependences). The
subdwarf characteristics are in good agreement with

evolutionary calculations for a post-AG B star. The au-

thors discuss the evolutionary histc^ of the system in

light of their results.

000,052

PB91-1 18380 Not available NTIS
National Inst, of Standards and Technology (NML),

Boulder, CO. Quantum Physics Div.

Quantitative Spectroscopy of Hot Stars.

Final rept.

R. P. Kudritzki, and D. G. Hummer. 1990, 43p
Grant NSF-AST88-02937, Contract NAGW-766
Sponsored by National Science Foundation, Washing-
ton, DC, and National Aeronautics and Space Admin-
istration, Washington, DC.

Pub. in Annual Review of Astronomy and Astrophysics

28, p303-345 1990.

Keywords: Stellar atmospheres. Stellar evolution. Stel-

lar spectra, Reprints, 'Hot stars. Stellar winds.

The determination of the basic parameters of hot stars

by fitting precise spectra with those calculated from
detailed atmospheric and wind models is reviewed.

The latest and most accurate values are tabulated for

a large number of stars. The implications for the evolu-

tionary status of these objects, especially in the later

stages, are discussed.

000,053

PB91-1 18398 Not available NTIS
National Inst, of Standards and Technology (NML),

Boulder, CO. Quantum Physics Div.

Unusual Infrared Line Profiles in the Post-Asymp-
totic Giant Branch Star HD 56126.

Final rept.

S. Kwok, B. J. Hrivnak, and T. R. Geballe. 1990, 4p
Pub. in Astrophysical Jnl. 360, n1 pL23-L26, 1 Sep 90.

Keywords: 'Stellar spectra. Infrared spectra. Planetary

nebulae, Stellar evolution. Reprints, *HD 56126 star.

Stellar mass ejection, Stellar envelopes.

Brackett series lines with very broad inverted P Cygni
and shell-like profiles have been detected toward the

post-AGB star HD 56126. These profiles suggest that

an active phase of mass loss has begun recently in this

star. The star has had at least one previous episode of

intense mass loss, attested to by its strong far-infrared

emission. HD 56126 is also known for having a broad
emission feature at 21 micrometers. The unidentified

emission bands at 3.3 and 3.4 micrometers are also

present in the spectrum of HD 56126, but the near-

infrared spectrum provides little help in establishing

the carrier of the 21 micrometer band.

ATMOSPHERIC
SCIENCES

Meteorological Instruments &
Instrument Platforms

000,054

PB90-163882
(Order as PB90- 163874, PC A04)

National Inst, of Standards and Technology, Gaithers-

burg, MD.
Reduction of Uncertainties for Absolute Piston
Gage Pressure Measurements in the Atmospheric
Pressure Range.
B. W. Welch, R. E. Edsinger, V. E. Bean, and C. D.

Ehrlich. 5 Sep 89, 4p
Included in Jnl. of Research of the National Institute of

Standards and Technology, v94 n6 p343-346 1 989.

Keywords: 'Manometers, 'Atmospheric pressure, 'Ni-

trogen, Measurement, Calibrating, Metrology, Gas
thermometry.

NIST pressure calibration services with nitrogen are
now based on two transfer standard piston gages for

which the effective areas have been determined by
calibration with the manometer developed at NIST for

gas thermometry. Root-sum-squared three sigma un-

certainties for the areas for the two gages are 3.05
ppm and 4.18 ppm.

Physical Meteorology

000,055

PB90-254723 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Thermophysics Div.

Thermodynamic Property Formulation for Air. 2.

Pressure and Density Estimation Functions for the
Dew and Bubble Lines.

Final rept.

R. T. Jacobsen, W. P. Clarke, S. W. Beyerlein, M.
Rousseau, L. J. Van Poolen, and J. C. Rainwater.

1990, lip
Pub. in International Jnl. of Thermophysics 11, n1

pi 79-1 88 1990.

Keywords: *Air, 'Thermodynamic properties, Dew
point, Bubbles, Nitrogen, Oxygen, Argon, Reprints,

Phase equilibrium.

As a companion to a new correlation for the thermody-
namic properties of air in single-phase states, new
values for the properties on the dew and bubble lines

have been calculated. Phase equilibrium properties for

air at low and moderate pressures were predicted from
accurate equations of state for argon, nitrogen, and
oxygen using extended corresponding-states (ECS)
methods. For pressures near the critical pressure,

property values were calculated using a modified
Leung-Griffiths model for mixtures of argon, nitrogen,

and oxygen. Available experimental data and newly
predicted values have been used in developing new
correlating functions for estimating density and pres-

sure on the dew and bubble lines of air. Estimates of

the accuracies of these correlations based upon com-
parisons of calculated properties to data from other
sources are also included.
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000.056
PB90-261173 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Factory Automation Systems Div.

Computers Viewing Artists at Work.
Final rept.

J. Kirsch, R. Kirsch, and S. Ressler. 1988, 12p
Pub. in Proceedings of NATO (Nortfi Atlantic Treaty

Organization) Advanced Research Workshop Syntac-

tic and Structural Pattern Recognition, Sitges, Spain,

October 23-25, 1986, p291-301 1988.

Keywords: 'Arts, 'Computer graphics, 'Artificial intelli-

gence. Graphic arts, Pattern recognition, Reprints,

Computer applications.

The title suggests an Artificial Intelligence approach to

the use of computers in the fine arts. A povi^erful tutori-

al mechanism to use for computers to learn about art is

the picture grammar, which allows large classes of

compositional structures to be described to a comput-
er by the scholar who has a deep understanding of the

art works. A grammar has been developed and imple-

mented to describe and analyze the compositional

structure of the contemporary artist Richard Dieben-
korn. With such grammatical instruction, the computer
can analyze existing paintings, generate new ones of

the same style, and provide a beginning to a computa-
tional theory of style.

000,057
PB91-101071 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Inorganic Analytical Research Div.

Laboratory Studies of Some European Artifacts

Excavated on San Salvador Island.

Final rept.

R. H. Brill, S. S. C. Tong, I. L. Barnes, E. C. Joel, and
M. J. Murtagh. 1986, 47p
Pub. in Proceedings of San Salvador Conference (1st),

San Salvador Island, Bahamas, October 30-November
3, 1986,p247-292.

Keywords: 'Archaeology, Isotopic labeling, Europe,
Lead isotopes, Spain, Chemical analysis. Beads, Re-
prints, *San Salvador Island, 'Artifacts, Laboratory

tests. Money.

Recent excavations at The Long Bay Site uncovered
artifacts of European manufacture intermingled with

native Indian artifacts. These include seven very small

glass beads (and fragments of three others), a coin, a
small metal buckle, a 'D-ring', 32 sherds of melado
ware, and two small sherds of white-glazed ware. Lab-

oratory studies have been conducted to help deter-

mine the origins and dates of these artifacts. The glass

beads are wire-wound and have an extremely unusual
high-lead chemical composition. The coin is a billon

blanca of Henry IV minted between 1471 and 1474.

Both buckles were found to be lightly-leaded bronzes.

The melado ware has a lead glaze, as do the white

wares, although the latter also contain tin. All of the

artifacts contain intentionally-added lead. Their iso-

tope ratios spread over a range, but all are consistent

with Spanish origins. The data indicate that the San
Salvador artifacts were made in three locations within

Spain.

000,058
PB91-112342 Not available NTIS
National Inst, of Standards and Technology, Gaithers-

burg, MD. Office of Weights and Measures.
National Training Program of the National Confer-
ence on Weights and Measures - Looking Back,
Looking Ahead.
Final rept.

J. A. Koenig. 1990, 5p
Pub. in Weighing and Measurement 76, n5 p35-39
Sep/Oct 90.

Keywords: Reprints, 'National Training Program,
'Weights and measures.

The article describes the history, operation, and bene-
fits of the National Training Program (NTP) of the Na-

tional Conference on Weights and Measures. It also
takes a look at past, current, and future projects of the
NTP and describes the contributions of the weighing
and measuring community to the program.
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000,059
PB90-169632 Not available NTIS
National Inst, of Standards and Technology (IMSE),
Gaithersburg, MD. Polymers Div.

Elastic Constants of Three Ni-Cr Dental Alloys at
Room Temperature and Elevated Temperatures.
Final rept.

H. R. Kase, and J. A. Tesk. 1989, 5p
Pub. in Dental Materials 5, p289-293 Sep 89.

Keywords: 'Nickel, 'Chromium, Elastic properties.

Temperature, Reprints, 'Dental alloys.

Dental porcelains are fused to metals at elevated tem-
peratures. Therefore, the development of stress that

affects the stability of porcelain-fused-to-metal sys-
tems may be influenced by the temperature depend-
ence of the elastic constants of both materials. The
sonic resonance technique was used to determine the
elastic moduli for three nickel-based dental alloys. In

addition to room temperature data, the temperature
dependencies of the Young's modulus and the shear
modulus were determined up to 600 C (873 K). The
measured values for the resonant frequencies de-
creased with Increasing temperatures, which resulted

in correspondingly low moduli. The decrement of the
elastic constants over the temperature range consid-
ered is less than 10%. The change of Poisson's ratio

as a function of temperature for the alloys considered
is presented in the paper.

000,060
PB90-171018 Not available NTIS
National Inst, of Standards and Technology (IMSE),
Gaithersburg, MD. Polymers Div.

Clinical Biocompatibility of an Experimental Den-
tine-Enamel Adhesive for Composites.
Final rept.

R. L. Bowen, N. W. Rupp, F. C. Eichmiller, and H. R.

Stanley. 1989, 6p
Sponsored by American Dental Association Health
Foundation, Chicago, IL.

Pub. in International Dental Jnl. 39, p247-252 1989.

Keywords: 'Adhesives, 'Dentistry, Inflammation, Re-
prints, 'Biocompatible materials. Ferric compounds.
Tooth extraction.

Previous studies have shown that sequential applica-

tion of an acidified solution of ferric oxalate, N-phen-
ylglycine, and PMDM (the reaction product of pyromel-
litic dianhydride and hydroxyethyl methacrylate) yields

strong adhesive bonding of composite resins to both
dentin and enamel. The purpose of the study was to

evaluate clinical characteristics and biocompatibility of

this system in human teeth scheduled for orthodontic
treatment extraction. Controls were light-cured

Scotchbond or 20E in contralateral teeth. Evaluation

criteria, which included clinical feasibility, patient ac-

ceptability, retention, margin aesthetics and human
pulp response, were met. Within the 4-241 day obser-
vation periods, there was no postoperative sensitivity,

pain, loss of retention, staining, or discoloration. All

pulp responses (double blind pulp analysis including all

teeth) were acceptable. With mean RDT (remaining
dentin thickness) of 0.67 mm (sd 0.35 mm), all indica-

tors of pulp inflammation (displacement, superficial re-

sponse, deep response, etc.) averaged between none
and slight, < 1 on a 0-4 scale.

000.061
PB90-188533 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Polymers Div.

Calcium Phosphate Root Canal Sealer-Filler.
Final rept.

A. Sugawara, H. Chohayeb, L. C. Chow, and S.

Takagi. 1987, 1p
Sponsored by American Dental Association Health
Foundation, Chicago, IL.

Pub. in Jnl. of Dental Research 66, p296 1987.

Keywords: 'Calcium phosphates, 'Dentistry, 'Acid
bonded reaction cements, 'Dental material, Fillers,

Sealers, Reprints, 'Root canal obturation.

A calcium phosphate cement (CPC) was examined for
ability to provide effective obturation of root canals
when used as a sealer-filler combination. Extracted
human teeth were chemomechanically prepared and
divided into four groups. Root canals were filled with
either (1) CPC paste containing dicalcium phosphate
anhydrous, (2) CPC containing dicalcium phosphate
dihydrate, (3) gutta-percha points sealed with Gross-
man's cement (GC), or (4) GC alone. After filling, all

specimens were kept in 100% humidity for 1 day, im-
mersed in a calcium phosphate (CaP04) solution or
distilled water at 37 C for 1 week, and then immersed
in 1 % Poly-R dye solution at 37 C for 1 week after
which they were rinsed and sectioned in a buccal-lin-
gual direction for microscopic examination. Extensive
dye penetration from the apex into the material-canal
wall interface was observed in (3) and (4). Specimens
in (1) and (2) showed considerably less dye penetra-
tion, especially those aged in the CaP04 solution.

000,062
PB90-190745 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Ionizing Radiation Div.

Mechanically-Induced Generation of Radicals in

Tooth Enamel.
Final rept.

M. F. Desrosiers, M. G. Simic, F. C. Eichmiller, A. D.
Johnston, and R. L. Bowen. 1989, 3p
Pub. in Applied Radiation and Isotopes 40, n10-12
pi 195-1 197 1989.

Keywords: 'Dental enamel, 'Free radicals, Dosimetry,
Ionizing radiation, Archaeology, Electron paramagne-
tic resonance. Reprints.

Mechanical instrumentation of enamel leads to the for-

mation of long-lived free radicals that can be conven-
iently measured by electron paramagnetic resonance
(EPR) spectroscopy. Powdered enamel tissue exhibit-

ed EPR signals remarkably similar to the radicals
formed by ionizing radiation. The observations de-
scribed lead to the conclusion that physical stress will

induce a free-radical formation in dental tissues. The
observations have significance for other areas of study
such as dosimetry and archeological dating.

000.063
PB90-192394 Not available NTIS
National Inst, of Standards and Technology (IMSE),
Gaithersburg, MD. Polymers Div.

Adsorption of Phenoxyacetic Acid and Trans-Cln-
namic Acid on Hydroxyapatite.
Final rept.

D. N. Misra. 1989, 9p
Sponsored by American Dental Association Health
Foundation, Chicago, IL.

Pub. in Surfactants in Solution, v9 p425-433 1989.

Keywords: 'Adsorption, 'Dental materials. Isotherms,
Dentin, Enamel, Polymerization, Reprints, 'Hydroxya-
patite, 'Phenoxyacetic acid, 'Trans cinnamicacid.

Adsorption characteristics of phenoxyacetic acid and
trans-cinnamic acid were studied for two purposes: to
explore whether polymerization is initiated, like that of
N-phenylglycine, in a system containing a monomeric
resin with an adsorbate-treated synthetic hydroxyapa-
tite, and to investigate their role in a bonding proce-
dure of restorative resin to dentin and enamel. The ad-
sorption isotherm of phenoxyacetic acid is reversible
(and Langmuihan) from absolute ethanol but is irre-

versible from benzene or methylene chloride. The iso-

therm of trans-cinnamic acid from methylene chloride
is also irreversible. For both acids, the irreversible ad-
sorption is exhaustive below a threshold concentration
and is constant above it. The irreversibly adsorbed
compounds may be completely washed off by excess
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water or ethanol. At maximum adsorption the phenyl

ring of the reversibly adsorbed molecules is presum-

ably parallel to the apatite surface while that of the irre-

versibly adsorbed molecules is perpendicular with re-

spect to the substrate. The adsorbate molecules in

both configurations may be anchored to the surface

primarily via hydrogen bonding with the carboxyl

groups.

000,064
PB90-193236 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Metallurgy Div.

Corrosion and Degradation of a Polyurethane/Co-
Ni-Cr-Mo (MP35N) Pacemaker Lead.
Final rept.

P. Sung, and A. C. Fraker. 1987, lip

Pub. in Jnl. of Biomedical Materials Research-Applied

Biomaterials 21 , nA3 p287-297 1 987.

Keywords: 'Biodeterioration, 'Alloys, 'Corrosion,

•Polyurethane, X-ray diffraction. Scanning electron mi-

croscopy. Reprints, "Artificial pacemaker.

An investigation to study changes in the metal sur-

faces and the polyurethane insulation of hearl pace-

maker leads under controlled in-vitro conditions was
conducted. A polyurethane (Pellethane 2363-80A)

coated Co-Ni-Cr-Mo (MP35N) wire lead was exposed
in Hanks' physiological saline solution for fourteen

months and then analyzed using scanning electron mi-

croscopy, x-ray energy dispersive analysis and small

angle x-ray scattering. Results showed that some leak-

age of solution into the lead had occurred and
changes were present on both the metal and the poly-

urethane surfaces.

000,065
PB90-205865 Not available NTIS
National Inst, of Standards and Technology (IMSE),

Gaithersburg, MD. Polymers Div.

Transient and Residual Stress in a Porcelain-Metal

Strip.

Final rept.

K. Asaoka, and J. A. Tesk. 1990, 7p
Pub. in Jnl. of Dental Research 69, n2 p463-469 Feb
90.

Keywords: * Dental materials. Composite materials.

Porcelain, Ceramics, Metals, Crack propagation. Re-

sidual stress, Cooling curves, Reprints, Temperature
dependence, Solid-solid interfaces.

Porcelain-fused-to-metal (PFM) restorations may de-

velop cracks during processing or in-mouth service if

the relative physico-mechanical properties of the por-

celain and metal are highly mismatched. A computer

simulation of stress developed in a PFM beam was
conducted. The simulation considers cooling from

temperatures higher than the porcelain sagpoint. The
results suggest that transient tensile stress at the por-

celain alloy interface may result in cracks in the porce-

lain during cooling. Occlusal forces may set up

stresses to cause cracking at the surface of the porce-

lain if the compressive residual stress is not high

enough. PFM restorations with an alloy of high thermal

expansion coefficient require rapid cooling; on the

contrary, PFM restorations with the alloys of lower co-

efficients require slow cooling. A high cooling rate can

make up for thermal expansion mismatches between
the alloy and the porcelain up to 2 x 10(sup -6)/C. Fi-

nally, the results indicated that curvature was not a
sensitive indication of stress for a multimaterial beam
when visco-elastic relaxation and high cooling rates

are involved.
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Adsorption of zinc 3.3-dimethylacrylate, a compound
specifically prepared to act as a coupling agent be-

tween bone or tooth mineral and a prosthetic resin,

was studied from ethanol onto synthetic hydroxyapa-
tite at room temperature. The adsorption isotherms are

irreversible and Langmuirian and vary with the volume
of solution when the amount of adsorbent is kept con-
stant. The adsorption remains constant if the same
amounts of solute and adsorbent are used in different

volumes of solution. Similar results were obtained for

3.3-dimethylacrylic acid adsorbed from dichlorometh-

ane solution. It may be deduced from their adsorptive

behavior that it is an effective interaction of the solute

and not the solvent with the adsorbed molecules that

controls the adsorption equilibria. The adsorbed
amounts of the salt or the acid at maximum adsorption,

as derived from the Langmuir plots for different isoth-

erms, remain constant for each adsorbate, but the

heat terms are directly proportional to the volumes of

the solution. The latter fact is explained by a simple
analysis of the Langmuirian isotherm and the partition

function of free translational motion of a molecule in a
shared space. The tensile strength of a polymer com-
posite containing hydroxyapatite as a filler is not affect-

ed whether the apatite is coated with the solutes or

not.
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Strain gauges were used to determine the setting ex-

pansion of phosphate-bonded casting investments.

The gauges were placed at the approximate site of the

wax pattern. The isotropy of the expansion was evalu-

ated with multidirectional strain gauges that measured
the difference in expansion in two orthogonal direc-

tions. A large difference was found between the set-

ting expansion measured externally (1% to 1.5%) and
the method described here (0.01 %). For casting rings

lined with a nonasbestos layer, no statistically signifi-

cant differences were found in the setting expansion
parallel to the long axis of the ring and the expansion in

the direction perpendicular to the long axis.
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The simple reaction of conventional monofunctional
acrylate monomers with paraformaldehyde has yield-

ed a new class of difunctional monomers. The unique
proximity of the double bonds within the compounds
allows a facile cyclopolymerization to incorporate a
cyclic ether structure into the polymer backbone. The
external position of the acrylate esters means that the

pendant groups can be varied for alteration of the
physical properties of the monomers and the corre-

sponding polymers. A series of the new monomers has
been prepared and polymerized under dilute solution

and bulk conditions to yield non-crosslinked and cross-

linked polymers, respectively. The polymers exhibited

high degrees of conversion and significantly reduced
polymerization shrinkage, compared with polymers ob-

tained from conventional diacrylate or dimethacrylate

monomers. The combination of improved conversion
to polymer with less contraction makes the monomers
ideal candidates for use in dental resin composites.
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Because of the high sensitivity to temperature of many
facets of the clinical laboratory, e.g., in enzyme reac-

tions and in pH and blood gas analysis, there is a need
for accurate temperature measurement and its control.

In order to help satisfy these needs and to aid in get-

ting a usable and accurate temperature scale into the
clinical laboratory, the National Institute of Standards
and Technology developed SRM 934. This is a preci-

sion thermometer that is calibrated at 0 C, 25 C, 30 C,

and 37 C. The description, calibration, and the proce-
dures for proper usage of this thermometer are dis-

cussed. This SP 260 supersedes SP 260-48 describing
both SRMs 933 and 934. SRM 933 will no longer be
issued by the SRM Program. The publication is the
same as SP 260-48 with the exception that all refer-

ences to SRM 933 have been removed.
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The concept of using low surface energy resin binders,

having solubility parameters far different from that of

oral fluids, as a means of enhancing the intra-oral re-

sistance of resin based dental materials led to the syn-
thesis of a unique polyfluorinated prepolymer multi-

functional methacrylate, (PFMA), which yields ex-
tremely hydrophobic composites of moderate
strength. The study describes the synthesis and prop-
erties of an analogous poly-fluorinated prepolymer
multufunctional urethane methacrylate, (PFUMA),
which is also a low surface energy resin but with great-
er cohesive energy density than (PFMA). (PFUMA)
was isolated in excellent yield from the reaction of 2-

iso-cyanatoethylmethacrylate (lEM) and the same po-
lyfluorinated prepolymer polyol, (PFP), used in the syn-
thesis of (PFMA). Preliminary results indicate that com-
posites based on (PFUMA) are stronger and almost as
hydrophobic as those derived from (PFMA).
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Weibull's method of analysis was used for fracture

data obtained from the testing of dental composite re-

storative materials.
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A calcium phosphate cement (CPC) was examined for

its ability to seal the root canal when used as a sealer-

filler. Extracted human teeth were divided into three

groups. Root canals were filled with either CPC paste

containing dicalcium phosphate anhydrous (group 1),

CPC containing dicalcium phosphate dihydrate (group

2), or gutta-percha points sealed with Grossman's
cement (group 3). After filling, all specimens were kept

in 100% humidity for 1 day, immersed in a CaP04 so-

lution or distilled water at 37C for 1 wk, and then im-

mersed in 1 % Poly-R dye solution at 37C for 1 wk,

after which they were rinsed and sectioned longitudi-

nally for microscopic examination. Specimens in

groups 1 and 2, especially those aged in the CaP04
solution showed considerably less dye penetration

than those in group 3. The good sealing ability of the

CPC against dye penetration in vitro suggests that it

may provide an adequate seal of the canal without a

separate sealer.
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Employing a silver-tin-mercury intermetallic to repair

cavities may seem a little unusual, but intermetallics

are quite common In dentistry, ranging from gold

crowns to braces. Although the human mouth can be

unfriendly territory for a brittle Intermetallic alloy, dental

amalgam has been around since 659 A.D., and its

technology has been developed to the point where a

filling can be expected to last 30 years or more.
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Oligomers containing pendant isocyanate groups and

residual double bonds were synthesized from m-iso-

propenyldimethylbenzyl isocyanate (TMI) and/or 2-

Isocyanatoethyl methacrylate (lEM) and methacrylate

or vinyl monomers. The compounds were character-

ized by physico-chemical means. Most of the oli-

gomers are liquids at room temperature, stable In air,

have a MW range from 1400 to 2600 and an isocyan-

ate content from 5% to 18%. The compounds, espe-

cially those with TMI or lEM and TMI and methacrylate

constituents dissolved In suitable solvents and yielded

stronger, more permanent bonds to glutaraldehyde

treated bone than other tissue adhesives. Thermocy-

cling in water for one week between 5 C and 55 C did

not decrease adhesion indicating that exposure to

water or thermal shock produced no deterioration of

the bond. No correlation between bonding efficiency

and -NCO content or increase in molecular weight
could be established. Tensile adhesion of human
dentin joined to composite restorative resins by means
of the oligomers was similar to that of the best dental

bonding agents.
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An efficient synthesis of unsymmetrlcally substituted

spiro orthocarbonate monomers has been devised

and their ring-opening polymerization with a 2-3% ex-

pansion in volume was investigated. Various tech-

niques for incorporating the spiro monomers into con-

ventional dental composite resins were related to po-

lymerization shrinkage and physical properties ob-

served for these cured experimental systems. De-
pending on the formulation method, the addition of

spiro orthocarbonates to conventional dental mon-
omers yielded materials with significantly reduced po-

lymerization contraction and dramatically improved ad-

hesion. A strong correlation between the degree of po-

lymerization shrinkage and the adhesive strength of

the dental composite was apparent.
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Results concerning lighting for human color vision may
apply to robot color vision as well. In humans, the

spectral sensitivities of the R and G receptors show a

large overlap, while that of the B receptors overlaps

little with the other two. A color vision model that

proves useful for lighting work, and which also models
many features of human vision, is one in which the 'op-

ponent color' signals are T = R - G, and D = 8 - R.

That is, a 'red minus green' signal comes from the re-

ceptors with greatest spectral overlap, while a 'blue

minus yellow' signal comes from the two with the least

overlap. Using the model, the author finds that many
common light sources attenuate red-green contrasts,

relative to daylight, while special lights can enhance
red-green contrast slightly. When lighting changes
cannot be avoided, the eye has some ability to com-
pensate for them. In most models of 'color constancy,'

only the light's color guides the eye's adjustment, so a

lighting-induced loss of color contrast is not counter-

acted. Also, no constancy mechanism can overcome
metamerism—the effect of unseen spectral differ-

ences between objects. However, one can calculate

the extent to which a particular lighting change will

reveal metamerism.

Protective Equipment
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The guide provides information to assist police in the
selection of body armor to provide full-time protection

throughout a full shift of duty. Data are provided to

demonstrate the effectiveness of body armor In pro-

tecting police. Specific weapon threats are related to

ballistic protection and the six armor type classifica-

tions included within the voluntary national perform-
ance standard for police body armor, NIJ Standard-
0101.03. The National Institute of Justice effort to de-

velop an armor suitable for full-time use is described
and information Is provided to acquaint the reader with

the factors that are important to the performance and
wearability of body armor. The use and maintenance of

police body armor are discussed, as are the service life

of armor and administrative considerations.
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Findings from a detailed analysis of post-occupancy
evaluation data, sponsored by LRI, which involved thir-

teen office buildings typical of current design practice,

will be discussed. Analysis of the data indicates that

occupant satisfaction can be related to type of lighting

system, presence of daylight, and patterns of lumi-

nance in the office. 1 5 refs., 9 figs., 3 tabs.
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The effects of light sources on the appearance of

colors is discussed. Background Information on color
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vision and color rendering is provided as well as illumi-

nant spectral power distribution. Implications of the ef-

fects of light on colors, including color coding, are dis-

cussed. Finally, research findings from several studies

at NBS on color-light source interaction including

safety color appearance and meat and poultry inspec-

tion are presented.
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The effect of large areas of roof glazing in atrium

spaces is assessed using site energy and peak
demand loads as performance measures. Special at-

tention is given to the role daylighting plays in the net

performance of the glazing system. A detailed thermal

transport and daylighting analysis computer program
provided data on three aspects of roof glazing per-

formance: the effects of the atrium alone, the atrium

and its surrounding daylighting zone of influence, and
the atrium and the coupled building as a whole. The
results are presented in terms of comparative perform-

ance using a base case building configuration without

glazing. The net change in performance due to the in-

clusion of the roof glazing is systematically evaluated.

The results demonstrate the benefits of roof glazing on
reducing the lighting energy requirements, and in turn,

reducing site energy. These benefits, however, are

tempered somewhat by the increased peak demand
loads.
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Indoor air pollution.

The National Institute of Standards and Technology
(NIST, formerly the National Bureau of Standards) is

conducting a long-term study of ventilation and air

quality in the Madison Building of the Library of Con-
gress. NIST is conducting continuous measurements
of whole building air exchange rates, as well as period-

ic measurements of local ventilation characteristics

and indoor levels of carbon dioxide, carbon monoxide,
respirable particulates, radon and radon progeny, and
volatile organic compounds. During the first phase of

the study, NIST measured whole building air exchange
rates, local air exchange characteristics, and indoor

concentrations of carbon dioxide and carbon monox-
ide. The report presents the techniques used to make
these measurements and the results that have been
obtained as of September 1 989. The results indicate

that the whole building air exchange rate is relatively

constant over time and that the ventilation air is well

distributed throughout the building.
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An apparatus and methodology for evaluating the rela-

tive difficulty of visibility related office tasks are de-

scribed. The methodology differs from current evalua-

tion techniques in that tasks are assessed in the labo-

ratory as seen in the real world. The contrast of a refer-

ence task (5-bar grating) is varied until the conspicuity

(how well the detail stands out from the background) is

perceived to be equal to that of the sample task pre-

sented simultaneously. Data using typical alphanumer-
ic materials encountered in commercial activities are

presented. The investigation indicates that the appara-
tus and methodology give a good indication of the rela-

tive difficulty of real world sample tasks. Procedures
for calibrating the task evaluators or the inclusion of a
criterion correction factor in order to minimize differ-

ences in absolute values between evaluators are rec-

ommended.
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The report describes a numerical method for simulat-

ing indoor air flows in a building using a k-e turbulence

method. The model treats three dimensional non-iso-

thermal turbulent flows using the Boussinesq approxi-

mation for buoyance. It solves the resulting nonlinear

system of momentum, energy and turbulence equa-
tions by an explicit time marching technique to obtain a
solution to either a steady state or transient flow. An
upwind/central combination scheme with arbitrary

specification for the switching parameter is used to ap-
proximate the convective terms. This switching param-
eter can be specified at each point in the flow regime
allowing for different strategies in different flow re-

gions. The switching technique includes both the cen-
tral and hybrid schemes found in the literature. A pres-

sure relaxation method is used to satisfy the Poisson
equation for continuity. The model handles a variety of

flow, pressure, temperature and heat flux boundary
conditions including prescribed inflows, outflows by
either prescribing the flow or pressure, wall boundary
conditions together with heat flux and temperature
and/or heat transfer coefficients specified on the
boundary. Volumetric heat sources can also be includ-

ed. The model has the ability of handling an arbitrary

number of obstacles in the flow region.
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The report describes the results of the preoccupancy
and early first year occupancy tests of the Portland

East Federal Building. The National Institute of Stand-
ards and Technology installed a diagnostic center in

the newly constructed federal office building in Port-

land, OR. The diagnostic center was used to deter-

mine the building's air infiltration and ventilation rates,

the building envelope lightness, interzone air move-
ment, and the levels of indoor contaminants. The
indoor contaminants measured included carbon diox-

ide, carbon monoxide, respirable particulates, formal-

dehyde, radon and volatile organic compounds.
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The paper presents brief engineering analyses of the
major components of the plant and the distribution

systems made from an energy point of view. The anal-
yses presented are based on the engineering data de-
rived from the raw data collected during the period of

observation by the National Bureau of Standards for

the Department of Housing and Urban Development
and the Department of Energy. The analyses indicate

several minor changes which could have improved the
plant efficiency during the period of observation.
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The paper presents a brief description of the plant and
distribution system located at the total energy site in

Jersey City, New Jersey. Engineering data derived
from raw data recorded during the period of observa-
tion by the National Bureau of Standards for the De-
partment of Housing and Urban Development are pre-
sented in tabular and graphical forms. The projected
impact with the environment is also presented.
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simulation, Reprints, 'Space HVAC systems, 'Building
systems, MODSIM program.

A detailed simulation of a large HVAC system is de-
scribed. The simulation is intended to demonstrate the
capabilities of a new modular simulation program,
MODSIM, which has been developed as part of a
building system simulation package. The system
chosen for the demonstration is a multizone air han-
dler serving two zones. The system is a typical HVAC
sub-system and is large enough to demonstrate the
capability of MODSIM to carry out detailed simulation
of complete building systems under complex oper-
ational conditions. Three simulations are presented
which demonstrate the system performance during a
simplified morning startup situation for different control

methods.
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System and Its Application to Fire Modeling.
J. H. Klote, and L. Y. Cooper. Sep 89, 37p NISTIR-

89/4141
Sponsored by David Taylor Research Center, Bethes-

da, MD.

Keywords: 'Ventilation, *Air circulation, *Fires, Fans,

Air conditioning equipment. Mathematical models.

Ducts, Intake systems. Smoke, Air flow. Blowers,

'Building fires.

The paper describes the model FANRES for predicting

transport through a simple fan-resistance ventilation

system. The system consists of a fan and a duct with a

single inlet and outlet. The fan characteristics in the

range of normal fan operation and the duct resistance

are assumed to be known and specified. Also as-

sumed to be specified are the pressure and density of

the environment, and relative elevation local to the two

system end-points. The model predicts the system

flow rate for arbitrary end-point conditions and can be
used to provide an estimate of flow rate even when
end-point environments lead to fan operation in the

potentially unstable high-head-pressure region of

small-positive-flow and small-back-flow. While the

model described here is useful generally in the simula-

tion of flow dynamics in facilities with simple heating

ventilating air conditioning (HVAC) systems, its devel-

opment was motivated by the need to predict the ef-

fects of HVAC systems on compartment fire environ-

ments. In particular, the FANRES model was devel-

oped for use in zone-type, multi-room compartment
fire computer models.

PB90-185117 PC A06/fv1F A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Center for Building Technology.

Study on the Performance of Residential Boilers

for Space and Domestic Hot Water Heating.

C. Park, and G. E. Kelly. Jun 89, 102p NISTIR-89/

4104
Sponsored by Department of Energy, Washington, DC.

Keywords: 'Performance tests, 'Residential buildings,

'Boilers, 'Space heating, 'Hot water heaters, Mathe-

matical models. Simulation, Burners, Efficiency, Test

facilities. Fuel consumption. Building technology.

A residential boiler for space heating and domestic hot

water heating was studied by conducting laboratory

tests and computer simulations. A clam-shell, wet-

base, oil-fired, residential boiler with a tankless coil for

heating domestic water was selected for this research

project. The purpose of the study was to develop a

method for evaluating the performance of an integrat-

ed space and water heating appliance. Based upon
laboratory tests, a computer model was developed

and used with the HVACSIM building system simula-

tion program to simulate the operation of the integrat-

ed appliance.
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National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Center for Computing and Applied
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R. T. Ruegg. Aug 89, 179p NISTIR-89/4129
Sponsored by Department of Energy, Washington, DC.
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Energy.
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An Instructor's Guide for an intensive 2-day course on

how to use life-cycle costing and related economic
methods to make cost-effective decisions in designing

and retrofitting Federal buildings for energy consen/a-

tion. The Guide provides an overview of the course; an

agenda; learning objectives; daily detailed lesson

plans; exercises and problems with solutions, and

paper copies of slides used in the course. The course

combines theory with application to teach engineers,

architects, and other building professionals how to

design and size independent and interdependent

building systems for cost effectiveness, allocate a

budget among competing projects for maximum net

savings, and make decisions under uncertain condi-

tioned. Two computer programs for evaluating eco-

nomic performance are taught in the course.

000,091
PB90-198912 PC A03/MF A01
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Center for Building Technology.
Evaluation of Thermal Bridges Using a Mobile Test
Facility.
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Keywords: 'Buildings, 'Thermal measurements, 'Heat
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consumption. Heat transmission. Model tests, Thermal
conductivity. Design standards. Energy efficiency,

Energy conservation.

The construction details of a mobile test facility with

removable walls and roof used for installation and per-

formance evaluation of the test specimens are de-

scribed. Descriptions of the overall performance of a
newly developed portable calorimeter employed for

quantification of the heat flow through exterior walls of

a building corner are given. Laboratory tests were con-

ducted using an in-situ thermal resistance measure-
ment technique to evaluate the performance of ther-

mal bridges occurring in a metal-frame, insulated wall

construction. The local heat flow rates and thermal re-

sistances under steady-state conditions were meas-
ured by means of portable calorimeters, heat flux

transducers and thermistors at various locations of the

test structure. The measured wall thermal resistance

values were compared with the predicted values ob-

tained by the zone and the series/parallel resistance

methods. The calorimeter measurement generally

gave lower thermal resistance values than the heat

flux transducers due to enhanced heat conduction
through highly conductive fasteners and framing mem-
bers.
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Federal Energy Management Program Staff.
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The Student's Manual for an intensive two-day course
on how to use life-cycle costing and related economic
methods to make cost-effective decisions in designing

and retrofitting Federal buildings for energy conserva-

tion. The manual is designed to serve as an in-class

workbook and as a source for later reference and
review. It contains 10 learning modules, the mastery of

which will satisfy the course's goal of enabling and en-

couraging building professionals to take into account
long-run economic consequences of their decisions.
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Keywords: 'Fire tests, 'Hotels, 'Fire protection,
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safety. Fires, Combustion products. Air circulation. Air

flow. Mathematical models. Temperature, Experimen-
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A series of full-scale tests were conducted to evaluate

the current approach to zoned smoke control systems
with and without stairwell pressurization. Smoke move-
ment and the performance of smoke control systems
were studied with smoke generated from unsprink-

lered wood fires, sprinklered wood fires, and smoke
bombs. As expected, the zoned smoke control system

prevented smoke migration beyond the fire floor. The
minimum pressure difference approach to achieve
smoke control for zoned smoke control systems was
evaluated. The minimum pressure difference approach
is based on a tacit assumption of a constant mass flow

rate into the zone where the fire is located. To evaluate
the assumption, a model was developed for mass flow
in the smoke zone. Agreement between experimental
results and calculations based on the model was good.

000094
PB90-218058 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Physics Div.

Measurements of Ventilation Rates and Ventilation
Effectiveness.
Final rept.

A. K. Persily, and R. A. Grot. 1985, lip
Pub. in Proceedings of International Symposium on
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The ventilation of office buildings has taken on in-

creased importance due to concerns about energy
conservation and indoor air quality. Tracer gas tech-

niques have been developed to measure whole build-

ing ventilation rates. These measurements have re-

vealed that in many buildings intentional ventilation is

similar in magnitude to unintentional air leakage
through the building envelope. In some buildings the
net ventilation rates are lower than recommendations
for minimum outside air intake levels based on
ASHRAE Standard 62-1981. Also, due to variations in

internal air distribution, specific areas within buildings

are ventilated at lower rates than the whole building

average. The concept of ventilation effectiveness or

efficiency has been developed to quantify air distribu-

tion. Ventilation efficiency has been studied in labora-

tory facilities, but its measurement in actual office

buildings requires special procedures.
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mating, Fire safety. Reprints.

A generalized, nondimensional relationship for flow

through defined narrow gaps is used to predict leakage
flow past closed door assemblies. Typical gap shapes
considered include straight-through; single or double
sharp (90 deg) bends; baffle at leading edge; comb-
type labyrinth; and filament brush seal. Applications for

prediction and design appropriate to smoke control

systems are indicated.
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See also PB89-1 93304. Errata sheet inserted.

Keywords: 'Fire safety, 'Bibliographies, Burning rate.

Smoke, Sprinkler systems. Ventilation, Flame propa-
gation. Plastics, Composite materials. Fire resistant

materials. Safety engineering. Heat measurement. Re-
search.

'Fire Research Publications, 1989' is a supplement to

previous editions; the last five editions are as follows:

1984 PB85-208502; 1985 PB86-208317; 1986 PB88-
1 09889; 1 987 PB89-1 99641 ; 1 988 PB89-1 83304.

000,097

PB90-219833 PC A09/MF A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Center for Building Technology.

12



BUILDING INDUSTRY TECHNOLOGY

Architectural Design & Environmental Engineering

Post Occupancy Evaluation of Federal Buildings -

The Portland Federal Building and Others.

A. I. Rubin. Apr 90, 179p NISTIR-4307
Sponsored by Public Buildings Service, Washington,

DC.

Keywords: 'Evaluation, 'Design, 'Public buildings,

'Office buildings. Commercial lighting. Ventilation,

Office equipment. Acoustics, Human factors engineer-
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The report presents an evaluation of the working con-

ditions at the 'old' and new Portland Federal Building,

occupied by the Bonneville Power Administration. As-

sessments were made by questionnaires filled out by

employees, and interviews with operational and facility

management personnel. Other federal buildings were
examined to obtain supplementary information. Inter-

views were conducted with facility management per-

sonnel at the Department of Labor, the Treasury De-

partment, the General Services Administration and the

Office of Personnel Management (0PM). A limited

questionnaire survey was conducted at 0PM. Some of

the buildings examined were new ones, while others

were being retrofitted. A summary of 'lessons learned'

is included, in addition to evaluations of the buildings

examined.
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'Air source heat pumps.

A procedure is presented for determining the heating

performance ratings of air-source unitary heat pumps
consisting of an outdoor section and an indoor section

which were not tested together as a system. The pro-

cedure allows calculation of capacity at the 47 F rating

point and heating seasonal performance factor, HSPF,
using as a reference point performance ratings of the

outdoor unit tested under current DOE procedures in

conjunction with a different indoor section. The proce-

dure requires as input data the matched system rated

performance, the ratio of condensing capacities of

mixed and matched indoor coils, and the ratio of

powers of mixed and matched indoor fans.
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The workbook accompanies the video training film

'Least-Cost Energy Decisions for Buildings;' it is not a
stand-alone tutorial. The workbook contains a glossary

of key terms, formulas, exercises, and discount factor

tables presented in the video. Running time (without

pauses to do the exercises) is about one hour.
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Findings from a detailed analysis of post-occupancy
evaluation data, which involved thirteen office build-

ings typical of current design practice, are discussed.

Analysis of the data indicates that occupant satisfac-

tion can be related to patterns of luminance, lighting

characteristics, and presence of daylight in the office.
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The report provides insights about how offices and
workstations are planned and designed in the private

and public sectors. Among the issues explored are the

quality of the workplace, the effects of technology on
design, space allocations, and systems furnishings.

The data were collected by a detailed questionnaire

survey, administered with the cooperation of the Cor-

porate Architects Committee of the American Institute

of Architects (AIA). The respondents were designers
and facility managers of major corporations and gov-

ernmental agencies with broad planning experience
and major design responsibilities. The sample is a lim-

ited one, including only twenty-two respondents, there-

fore the findings are indicative of current design prac-

tices and experiences. The survey was designed to

cover a broad range of topics and provide the opportu-

nity to comment freely about them. As a result, much
of the data is in narrative form.
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A Type II combination appliance consisted of a 50-

gallon gas-fired water heater and a fan-coil air handling

unit was tested in the laboratory to evaluate different

methods for the determination of the combined heat-

ing seasonal, non-heating seasonal efficiencies and
combined annual efficiency. Laboratory tests were
conducted in accordance with the ASHRAE/ANSI
Standard 103-1988R for boilers and the DOE 10 CFR
430 for domestic water heaters to obtain the steady
state and heating seasonal efficiencies of the water
heater functioning as a space heating boiler and the

energy factor of the heater functioning as a domestic
water heater. These efficiency values were used to

compute the combined heating seasonal and non-
heating seasonal efficiencies by two different calcula-

tion methods. A series of tests with part load space
heating cycling combined with domestic hot water
draws were also conducted to measure the combined
efficiencies directly. Comparison of the measured
heating seasonal efficiency with those obtained from
the two proposed calculation methods showed very

good agreement. Recommendation was made to

adopt the NIST developed calculation method for the

rating of the combination appliance.
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The Consumer Product Safety Commission (CPSC) is

evaluating pollutant emissions from kerosene and
methane heaters using a test chamber. Under an inter-

agency agreement with CPSC, the Indoor Air Quality
and Ventilation Group of the National Institute of
Standards and Technology (NIST) measured the air

exchange rate of the chamber under various ventila-

tion system operating conditions, the extent of air

mixing within the chamber, and the interior volume of

ihe chamber. The air exchange rate of the chamber
was determined using the tracer gas decay method
with sulfur hexafluoride as the tracer gas. Carbon diox-
ide was also used as a tracer gas in order to verify the
decay rates obtained with the SF6 system; however
C02 could not be used during combustion tests. The
effect of pollutant monitoring systems and combustion
devices on air exchange rates was also examined.
Based on multi-point concentration measurements
during decays, the extent of mixing within the chamber
appeared to be adequate to employ the single-zone
tracer gas decay method. The interior air volume of the
chamber was determined using the constant injection

tracer gas technique and yielded a volume very close
to the volume based on the physical dimensions of the
chamber. Recommendations for an air exchange rate

measurement system for the chamber and modifica-
tions to be made in order to more effectively utilize the
system are made.
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The space heating and cooling loads for a typical

house and a high-solar-gain house containing partition

walls and interior furnishings are simulated using £
computer program called the Thermal Analysis Re-
search Program (TARP). Separate computer runs are
carried out for the following wall constructions: insulat-

ed wood frame, insulated masonry with mass on the
exterior, and insulated masonry with insulation sand-
wiched between interior and exterior mass. The reduc-
tions in annual space heating and cooling loads
achieved in typical houses with masonry wall construc-
tion compared with identical houses with lightweight

wood-frame wall construction are derived as a function
of five climates. Insulation credits for energy conserva-
tion standards to account for reductions in space con-
ditioning loads for masonry houses are investigated.

The presence of interior mass features was observed
to cause the typical house to approach a 'static high-
mass limit' that coincided with steady-state theory.
Under such a condition, wall mass was found to have a
small effect on annual space heating and cooling
loads.
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Tracer gas decay measuring techniques exist to deter-

mine whole building air exchange rates. The paper pre-

sents two new measuring techniques to determine si-

multaneously both the amount of air exchange due to

intentional outdoor air intake and the amount due to

uncontrolled envelope infiltration. One of these tech-

niques was applied to a new office building as a dem-
onstration of the procedure, and to investigate the air

exchange characteristics and mechanical ventilation

system performance in this particular building. Using a
tracer gas measuring technique in combination with

multithemistor airflow-rate measuring systems, intake

and infiltration rates were measured under a range of

weather conditions and outdoor air intake rates. The
results indicate that the outdoor air intake rates for this

building are often well below their design values, a sig-

nificant percentage of the net air exchange rate of the

building is due to envelope leakage, and the amount of

envelope leakage is dependent primarily on the out-

door air intake rate.
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The 3D Piping IGES Application Protocol (AP) speci-

fies the mechanisms for defining and exchanging 3D
piping system models in IGES format. The AP defines

three-dimensional arrangement data of piping systems

which includes definition data types of geometry

(shape and location), connectivity, and material char-

acteristics. The scope of this AP includes only piping

system data and not drawings or internal details of

equipment. The specified piping model is sufficiently

detailed to support the fabrication and final assembly

of a piping system. IGES is designed to support a

broad range of applications and information, and it is

recognized that few implementations will support all of

the specification. An application protocol defines a log-

ical subschema of the IGES specification, the usage of

the subschema, and the necessary benchmarks for

testing implementations. The 3D Piping IGES Applica-

tion Protocol is the first IGES AP to be delivered to

industry and is an important example for the develop-

ment of STEP (Standard for the Exchange of Product

Model Data) application protocols.

Building Equipment, Furnishings, &
Maintenance
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The report demonstrates that the Analytic Hierarchy

Process (AHP) is a promising decision tool for evaluat-

ing fire protection systems for homeowners. The study

explores how to include in the decision-making proc-

ess information on an individual's risk exposure and
risk attitude, information which is generally difficult or

impossible to quantify. By differentiating between risk

exposure and risk attitude, the application goes
beyond the AHP's conventional treatment of risk. The
AHP is applied to the choice of purchasing smoke de-
tectors, a sprinkler system, or a combination of the
two. Two hypothetical cases are assumed, one in

which the homeowner is risk-taking and has lower-

than-average risk exposure, and one in which the
homeowner is risk-averse and has higher-than-aver-

age risk exposure. Subjective probabilities of fire,

death, injury, and property loss are merged with more
easily quantifiable benefit and cost criteria. A method
of painwise comparisons provides the data to calculate

priority vectors for the fire protection alternatives.
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The establishment of an automated system for as-

sessing the exterior condition of structures can provide

facility managers with an important tool for making de-

cisions. The integration of different forms of knowl-

edge into a coherent system provides the fundamental
basis for an expert system. The system can reduce the

time required to analyze and interpret information, and
provides a historical record of the rate of failure for

building structures. The report discusses the feasibility

of establishing an automated maintenance manage-
ment program for making maintenance decisions

using computer image processing to obtain quantita-

tive results database technologies and the design and
structure of the database for condition assessment are

discussed. Image acquisition, processing, storage, and
retrieval of images of a water tower are presented as a
case study.
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Changes in the propensity of cigarettes to ignite uphol-

stered furniture and bedding could reduce fire losses

significantly. The paper describes fundamental and
empirical studies of the effect on ignition propensity of

varying cigarette characteristics. Reduced tobacco
density, circumference and paper porosity were espe-

cially effective. Energy transfer from the cigarette to

the substrate was measured and relationships be-

tween cigarette combustion behavior and ignition pro-

pensity were explored. Using these data, computer
modeling of the cigarette on a substrate manifested

key features of the ignition process. A fully-document-

ed technical report is available.
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The hazards due to furniture fires are examined. These
include ignition of an adjoining item, flashover, CO tox-

icity, and reduced visibility as a result of smoke. Theo-
retical analyses are given to quantify the hazards, and
typical parametric values are given for several materi-

als representative of a range of fire performance. Re-
sults are presented in terms of conditions at the flame
tip, at the onset of flashover, and for a ventilation-limit-

ed fire. Critical hazard measurements are identified,

and an illustration is given on how to characterize the
hazards.
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The California Bulletin 1 33 upholstery ignition source is

based on the use of crumpled newsprint. The present
work examined the reproductibility of several aspects
of the source when placed on an inert chair mock-up.
The tendency of the source to heat the side arms of a
chair, the area of the seat back subjected to high heat
fluxes, the peak flux there and the flux duration all

showed substantial variability. For inherently lesser
variability a gas burner is preferred. A gas burner, de-
rived from that developed at the British Fire Research
Station, was shaped so as to deposit a similar pattern
of heat to that of the CB 1 33 source. The two sources
were tested for comparability both on chair mock-ups
and on full-scale chairs made from a wide variety of

materials.
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Ten sets of upholstered chairs were obtained. One
chair out of each set was tested in the ASTM room,
two chairs out of each set were tested in the furniture

calorimeter, and four chairs in the different sets varied

only in the type of fabric, type of foam, and whether or

not there was a fiberglass interliner present. Some of

the chairs were ignited with the standard TBI 33 news-
paper ignition source. The rooms were instrumented to

measure the total heat release rate of the chairs by
oxygen consumption. It was found that (1) similar re-

sults were obtained in the TBI 33 and ASTM rooms, (2)

a total heat release rate of 65 Kw in either of the rooms
or in the furniture calorimeter was equivalent to the fail-

ure criterion of a 1 1 1 deg C (200 deg F) temperature
rise 25 mm below the ceiling and directly above the
burning chair in the TB 133 test and (3) below 600 kW
the heat release rates of the chairs measured in the

rooms were the same as those in the furniture calorim-

eter. The combinations of fabric, fiberglass interliner

and foam were also tested in the Cone calorimeter.
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Evaluation of Exit Signs in Clear and Smoke Condi-

tions.

B. L. Collins, M. S. Dahir, and D. Madrzykowski. Aug

90, 79p NISTIR-4399

Keywords: 'Visibility, 'Visual perception, 'Optical den-

sity, Doors, Luminance, Contrast, Color, Smoke, 'Exit

signs, 'Direction signs, Emergency lighting.

The paper provides a short review of the research liter-

ature on the visibility of exit signs, directional markings,

and emergency lighting. It also presents a study which

assessed the visibility of several types of exit signs in-

cluding conventional and electroluminescent (EL)

signs in both clear and smokey conditions. A iwo-part

evaluation was performed. In the first, signs were

measured photometrically in clear conditions with two

different photometers in a laboratory to determine their

luminance under dark conditions and with an ambient

room illuminance of 54 Ix (5 fc). Analysis of these data

indicated very wide variations in luminance as a func-

tion of sign type. In the second part of the study, the

visibility of the signs in both clear conditions and

smoke was assessed psychophysically. A total of 21

observers participated in the assessment of visibility.

Analysis of the data indicated that overall sign lumi-

nance was one of the primary determinants of visibility

in smoke conditions, while uniformity was also an im-

portant contributor. The data indicated that some EL
signs can be effective in clear conditions and in

smoke.
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Guide specifications enable faster, more efficient, and
cost-effective preparation of construction project

specifications. By editing guide specifications instead

of writing new requirements for each project, the pro-

duced construction project specifications are also gen-

erally of higher and more consistent quality, and

should lead to less disputes and litigation. Established

national specifications are referenced in guide specifi-

cations and this technique has proven extremely effec-

tive in communicating material, product, system, and

construction requirements. Reference specifications

are also used for workmanship standards. Decision

rules were developed to assit in the selection of the

most appropriate reference specifications. Tiering of

referenced documents in guide specifications was as-

sessed with regard to the volume of reference material

that the contractor and contract administrator must

study and act upon to comply with the terms of the

contract. Recommendations on ways to improve Navy
guide specifications and to resolve issues dealing with

selection of reference documents and with their tiering

are presented.
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International Harmonization of Standards: Done
with or without Us.
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The paper summarizes European efforts and commit-

ments to realize a single market by 1 992. Activities re-

lated to standardization, certification, regulations and
product approval systems for building materials and
construction are reviewed. Actions to improve the

competitive position of the United States construction

industry are outlined for consideration.
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Since its founding, the National Bureau of Standards
(NBS) has provided technical bases for the national

physical measurement system and for much of the

measurement system considered in broader terms. In

building technology, NBS develops methods of meas-
urement in the areas of structures, building materials,

building physics, and building equipment, and pro-

poses performance tests and criteria which, through

acceptance by committees of voluntary consensus
standards organizations such as ASHRAE and ASTM,
may become national standards. These standard

measurement and test methods are an essential part

of quality assurance systems for buildings and other

structures. They support quality assurance at all

stages of the building cycle. NBS staff members in the

Center for Building Technology work closely with other

organizations in the building community to share their

research results and maintain awareness of the meas-
urement needs.
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Global aspects.

The article provides information on the rapidly chang-
ing global market for construction products and serv-

ices. Particularly, the unification of the European Com-
munity and activities in the development of the EC 92
internal market are discussed. Standards development
processes in the United States and internationally are

reviewed. Related testing, certification and product ap-

proval requirements are also reviewed. Recommenda-
tions for the U.S. construction community are provid-

ed.
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The paper focuses on the current and near future ex-

pected changes in the international construction

market for products and services. The importance of

standards as a basis for regulations, contracts, and
quality assurance systems is discussed. A review of

building and construction standards and their develop-
ment and use in the United States is covered, including

product approval systems which are supported by lab-

oratory accreditation and ceilification. The European
EC 92 programs, the development and use of interna-

tional standards, and the related certification and test-

ing programs are reviewed. The European effort direct-

ed to the harmonization of building regulations for all of

Europe is also outlined. In the summary, eight action

recommendations are provided for consideration by
the U.S. construction community.
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The report describes a computer program,
EXPOSURE80A, written in Symbolics Common Lisp,

that leads the user through NFPA 80A: Recommended
Practice for Protection of Buildings from Exterior Fire

Exposures. EXPOSURE80A is designed for use by fire

protection professionals. It tells the user whether two
buildings comply with the recommendations of NFPA
BOA and if they do not, it suggests changes that will

bring the buildings into compliance. EXPOSURE80A is

easier to use than the written version of NFPA 80A
since an understanding of 80A is not required. The ap-
proach used in EXPOSURE80A provides valuable in-

formation about the knowledge required of the user
and the appropriate interface for the targeted class of

users of an expert system, EXPOSURE, which is de-
scribed in a separate report.
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The paper summarizes European efforts and commit-
ments to realize a single market by 1992. Activities re-

lated to standardization, certification, regulations and
product approval systems for building materials and
construction are i-eviewed. Actions to improve the
competitive position of the United States construction
industry are outlined for consideration.
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U.S. practices for development and enforcement of

building standards and codes are described for the
guidance of those who seek to develop or apply im-

proved building products or practices. Trends, such as
mitigation of effects of natural hazards, conservation
of energy, water and environment, and efforts to

reduce barriers to beneficial innovations or trade, lead
to demands for changes in building products and prac-

tices. Understanding of the U.S. building regulatory

system and the roles of participating organizations is

essential to introduction of new products or practices

and to improvement of the building regulatory system.
The paper begins with a description of the building

process, its principal actors, and the role of standards
in the building regulatory system and in the building

process. Interfaces between the building regulatory
system and the building process are described. Tech-
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nical and policy trends leading to changes in building

regulations and regulatory processes are noted.
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Office building envelopes are generally successful in

meeting a range of structural, aesthetic and thermal

requirements. However, poor thermal envelope per-

formance will occur when there are discontinuities in

the envelope insulation and air barrier systems, such

as thermal bridges and air leakage sites. These dis-

continuities result from designs that do not adequately

account for heat, air and moisture transmission, with

many thermal defects being associated with inappro-

priate or inadequate detailing of the connections of en-

velope components. Despite the existence of these

thermal envelope performance problems, information

is available to design and construct envelopes that do
perform well. In order to close the gap between avail-

able knowledge and current practice, the Public Build-

ings Service of the General Services Administration

has entered into an interagency agreement with the

Center for Building Technology of the National Insti-

tute of Standards and Technology to develop thermal

envelope design guidelines for federal office buildings.

The goal of the project is to transfer the knowledge on
thermal envelope design and performance from the

building research, design and construction communi-
ties into a form that will be used by building design pro-

fessionals. The report describes the NIST/GSA enve-

lope design guidelines development at the end of the

first year of effort on the project.
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The article provides information on the rapidly chang-

ing global market for construction products and sen/-

ices. Particularly, the unification of the European Com-
munity and activities in the development of the EC 92
internal market are discussed. Standards development

processes in the United States and internationally are

reviewed. The importance of standards as the basis

for regulation and commerce makes these activities

extremely important for the U.S. design profession and

building product producers. Related testing, certifica-

tion and product approval requirements are reviewed.

Recommendations for the U.S. construction communi-

ty are provided.

Construction Management &
Techniques
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Traditional economic methods-life-cycle costing, ben-
efit-to-cost ratio, net benefits analysis, adjusted inter-

nal rate of return, and discounted payback-are de-

scribed for evaluating building decisions about accept-
ing or rejecting a given building investment, the eco-
nomically efficient design or size of a building, and the
economically efficient combination of projects compet-
ing for a limited budget. Appropriate applications for

each method are described. Technically correct formu-
las for the methods are presented. These economic
methods are often applied using 'best-guess' esti-

mates of project input variables as if they were certain

estimates. Techniques are described that to some
extent account for uncertainty in input variables and in

some cases risk exposure and risk attitude. The tech-

niques are conservative benefit and cost estimating,

sensitivity analysis, the risk-adjusted discount rate,

mean-variance criterion, coefficient of variation, deci-

sion analysis, simulation, mathematical/analytical

technique, and portfolio analysis. Advantages and dis-

advantages of each are described. Guidance is provid-

ed for selecting the appropriate technique for any
given investment problem.

Construction Materials, Components,
& Equipment
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A masonry wall, having known heat transfer proper-

ties, was installed between the metering and climatic

chambers of a calibrated hot box (CHB). Time-depend-
ent excitation functions, including a sol-air diurnal

cycle, a four-harmonic diurnal cycle, a step function,

and a triangular pulse were generated in the climatic

chamber. The metering chamber was maintained at a
typical indoor condition and was used as a calorimeter.

The transient heat transfer rate at the inside surface of

the wall specimen at hourly time steps was determined
from an energy balance of the metering chamber. The
measured specimen heat transfer rate determined for

each of these excitation functions was compared with

good agreement to predicted values using an analyti-

cal model. For each of the excitation functions, empiri-

cal transfer function coefficients (TFCs) for the mason-
ry wall were determined by curve fitting the measured
specimen heat transfer rate. The empirical TFCs de-

rived from the diurnal cycle tests successfully predict-

ed the specimen heat transfer rate for the other excita-

tion functions. However, these sets of TFCs were not

unique and differed from those obtained from an ana-

lytical model.
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A series of fire tests in typical chemical laboratories

was conducted in order to address the use of quick

response sprinkler technology. For each test, the per-
formance of an automatic sprinkler system in extin-

guishing a fire originating in an acetone spill was evalu-
ated. The test parameters included standard sprinklers

with exposed steel piping, quick response sprinklers

with exposed steel piping, quick response sprinklers

with exposed plastic piping, quick response sidewall
sprinklers and no sprinklers. Measurements of air tem-
perature and the concentration of oxygen, carbon
monoxide and carbon dioxide were taken. A free burn
test was conducted to characterize the heat release
rate of the initial items ignited.
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The research program investigated the variability of

the ASTM E 648 Standard with respect to carpets and
to make recommendations for revising the standard to
improve the repeatability and reproducibility of the
measured results. Several ignition sources and proce-
dural variations were studied to assure that flame
propagation away from the point of ignition would
occur if the critical radiant flux of the carpet was less
than the maximum flux from the panel. This resulted in

the replacement of the propane torch point source
pilot burner by a propane line burner. A coefficient of

variation study was carried out to select one carpet for

a parametric study of the test variables. As a result of

the parametric study and a subsequent 'proficiency

round,' recommendations were made to ASTM Com-
mittee EOS on Fire Standards for revision of ASTM E
648. The most significant changes were the use of the
line burner for ignition and a tighter control of the air

flow through the chamber.
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The paper describes some of the results of a two-and-
a-half year, Congressionally-mandated effort to identi-

fy cigarettes with properties that would reduce their

propensity to ignite soft furnishings (upholstered furni-

ture and mattresses). For this purpose, the ignition pro-

pensities of 41 specially designed and 5 patented ciga-

rettes were investigated. Several of these experimen-
tal cigarettes were found to have considerably lower
ignition propensities than current commercial ciga-

rettes. These cigarettes combined low tobacco con-
tent (attained by low packing density and low cigarette

circumference), and low paper permeability and citrate

content. Some of these low ignition propensity ciga-

rettes had tar, nicotine, and CO yields comparable to

large-selling commercial brands. The five patented
cigarettes also exhibited considerably lower ignition

propensity than commercial cigarettes.
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The transient pressures produced when an elevator

car moves in a shaft are a potential problem for eleva-

tor smoke-control systems. This piston effect can pull

smoke into a normally pressurized elevator lobby. The
paper presents the results of piston effect experiments

under smoke-control conditions. The results of a theo-

retical analysis and those of the experiments are in

good agreement. For most elevators the piston-effect

problem can be overcome by designs that prevent

smoke from being pulled into elevator lobbies, and
equations for the amount of pressurizatlon air needed
to accomplish this are presented.
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The American Society for Testing and Materials

(ASTM) and its Committee D-8 on Roofing, Water-

proofing and Bituminous Materials is the lead organi-

zation to which the U.S. roofing industry turns for guid-

ance in developing voluntary consensus standards.

The report presents an update of the latest develop-

ments at ASTM regarding single-ply standards. A
standard for PVC membrane materials is expected to

be issued by early 1 987.
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Tests were performed to evaluate the feasibility of

using the impact-echo method to determine setting

time and to monitor strength development of concrete.

In the impact-echo method, the test object is subjected

to point impact and the surface displacement is moni-

tored at a point adjacent to the impact. From the meas-
ured displacement waveform and the thickness of the

object, the P-wave velocity is determined. A strong

correlation was found between the time of initial set-

ting of mortars sieved from the concrete, as deter-

mined by penetration resistance (ASTM C 403), and
the time when the P-wave velocity began to increase.

Two approaches for using the impact-echo method to

define the setting time of concrete are presented.

Tests were performed to examine the relationship be-

tween P-wave velocity, as determined by the impact-

echo method, and the compressive strength of con-

crete. At early ages (up to about 3 days at standard

temperature), the relationship was independent of

curing temperature and water cement ratio. It is con-

cluded that the impact-echo method is a promising

nondestructive technique for monitoring the develop-

ment of mechanical properties in concrete from initial

setting to ages of several days.
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National standards for flammability have, in most
countries, been established for many years. Thus, they
are based on an understanding of fire physics which
may be several decades old. In more recent times,

however, significant strides have been made in devel-

oping test methods which are based on an improved
understanding of building fires. The best-possible esti-

mate of the flammability of building products or con-
tents would be, by definition, a full-scale fire experi-

ment. These are recently being standardized, and will

serve an important reference function. Because of

cost and practical difficulties, however, it is generally

desirable to do the majority of product evaluations by
bench-scale tests. In the paper the rational bases for

achieving validated bench-scale tests for flammability

are examined, and a number of recent examples are

cited where such a process has been followed. It is

also shown that these test results have a current rela-

tionship to the full-scale phenomena.
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Creep-rupture experiments were conducted on adhe-
sively bonded EPDM T-peel seams to determine the

sensitivity of the time-to-failure distributions to temper-
ature and mechanical stress. Experimental results indi-

cate that time-to-failure distributions are very sensitive

to mechanical stress, but not temperature. That is, at a
given temperature, as mechanical stress increases,

the time-to-failure distributions decrease. However, at

a given stress, changes in temperature do not cause a
significant change in the time-to-failure distributions,

except at the lowest experimental stress level where
an increase in temperature may result in an increase in

the times-to-failure. The increase at the lowest experi-

mental stress, is due to the formation of fibers between
separating seam piles. The change in failure mode at

the lowest experimental stress level may limit the use
of temperature and stress as acceleration factors.
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The major deterioration processes affecting the dura-

bility of concrete are discussed with regard to thermo-
dynamic driving forces. The driving forces are consid-

ered in terms of the phase equilibria that determine the
conditions under which deterioration processes may
occur. The deterioration processes that are consid-

ered include: freezing of pore solutions, sulfate attack,

acid attack and leaching, carbonation, the alkali-sili-

cate reaction and corrosion. The constraints associat-

ed with limiting the number of components in the multi-

component systems necessary to rigorously consider
the deterioration processes are discussed in detail.
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RILEM 71-PSL/CIB W80 on Prediction of Sen/ice Life

was established in 1981 to address the need for im-
proved methodologies to aid service life prediction of

building and construction materials. The final report of

the Committee, entitled 'Prediction of Service Life of

Building Materials and Components', presents a sum-
mary of the state of the art, an identification of techni-
cal barriers to service life prediction, a description of

some general methodologies which have been used in

various laboratories and nations and a recommended
methodology for use in RILEM and CIB activities. The
article is a brief summary of the report prepared by the
Committee.
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A layer of gas at elevated temperature accumulates
below the ceiling of a room during a fire. This layer
affects fire plume and ceiling jet flows, heat transfer to

the ceiling material, and ultimately detector (suppres-
sion system) response time. The paper experimentally
examines the effects of a stratified warm gas layer on
plume flow temperatures originating from a source lo-

cated in an ambient lower layer. Measurements of spa-
tial distributions of temperature at steady state are pre-
sented for a confined 1 .2 m diameter cylindrical ceiling

configuration. Encouraging agreement is found be-
tween experimental temperature measurements and
predictions by two existing models for describing tem-
peratures in this two layer environment.
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The manual describes the Cement Hydration Simula-
tion Model, a computer-based model developed in the
Building Materials Division of the Center for Building
Technology, National Institute of Standards and Tech-
nology (NIST). The model simulates microstructural
changes during hydration of tricalcium silicate, the
principal constituent of Portland cement. Output of the
model may be in the form of two- or three-dimensional
images, showing the location and size of each constit-

uent. The model is written in FORTRAN 77. It is inter-

active and modular. The model is installed on a super-
mini computer at NIST, which can be accessed by

17



BUILDING INDUSTRY TECHNOLOGY

Construction Materials, Components, & Equipment

other, suitably configured computers. The manual pro-

vides documentation, instructions, and examples of

input and output using the model.
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An extensive study of small-scale, unconfined, fire-in-

duced ceiling jets was conducted under ceiling tran-

sient and steady state conditions. Detailed velocity

and temperature measurements of the ceiling jet were
made simultaneously using the cross-correlation velo-

cimetry technique from the start of the fire until the

ceiling reached steady state. Velocity and temperature
profiles were obtained at several radial locations away
from the plume impingement point. These measure-
ments were made for transient and steady ceiling jet

conditions in the case of the H = 1 .0 m. All the transient

measurements in the H=0.5 m case were limited to

temperature measurements. At steady state, however,
both temperature and velocity measurements were
obtained.

000 139
PB90-234998 PC A04/MF A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Center for Fire Research.
Fire Risk Assessment Method: Case Study 1, Up-
holstered Furniture in Residences.
S. W. Stiefel, R. W. Bukowski, J. R. Hall, and F. B.

Clarke. Jun 90, 64p NISTIR-90/4243
See also PB90-235052. Prepared in cooperation with

National Fire Protection Association, Quincy, MA., and
Benjamin/Clarke Associates, Inc., Kensington, MD.

Keywords; *Fire hazards, "Upholstery, * Residential

buildings, Fires, Mathematical models. Operations re-

search. Hazards, Fire safety, Furniture, Flammability,

Statistical analysis. Ignition, Risk assessments.

Traditional methods of assessing fire risk are based on
probabilistic treatment of fire incident data. Recent ad-

vances in the ability to make deterministic predictions

of the consequences of specific fire scenarios pre-

sents an opportunity to reduce this dependency on in-

cident data and greatly improve the ability to assess
the risk associated with new products for which such
data do not exist. The paper presents a trial application

of a risk assessment method developed for such a pur-

pose. A separate report provides the essential docu-
mentation for the methodology to be understood and
applied by others. There are three other associated re-

ports detailing trial applications of the methodology to

other selected products and occupancies. This report

deals with upholstered furniture in residences.
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Traditional methods of assessing fire risk are based on
probabilistic treatment of fire incident data. Recent ad-

vances in the ability to make deterministic predictions

of the consequences of specific fire scenarios pre-

sents an opportunity to reduce this dependency on in-

cident data and greatly improve the ability to assess
the risk associated with new products for which such

data do not exist. The paper presents a trial application
of a risk assessment method developed for such a pur-
pose. A separate report provides the essential docu-
mentation for the methodology to be understood and
applied by others. There are three other associated re-

ports detailing trial applications of the methodology to

other selected products and occupancies. This report
deals with carpets in offices.
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Traditional methods of assessing fire risk are based on
probabilistic treatment of fire incident data. Recent ad-
vances in the ability to make deterministic predictions
of the consequences of specific fire scenarios pre-

sents an opportunity to reduce this dependency on in-

cident data and greatly improve the ability to assess
the risk associated with new products for which such
data do not exist. The paper presents a trial application

of a risk assessment method developed for such a pur-

pose. A separate report provides the essential docu-
mentation for the methodology to be understood and
applied by others. There are three other associated re-

ports detailing trial applications of the methodology to

other selected products and occupancies. This report

deals with combustibles in hotels.
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Traditional methods of assessing fire risk are based on
probabilistic treatment of fire incident data. Recent ad-
vances in the ability to make deterministic predictions

of the consequences of specific fire scenarios pre-

sents an opportunity to reduce this dependency on in-

cident data and greatly improve the ability to assess
the risk associated with new products for which such
data do not exist. The paper presents a risk assess-
ment method developed for such a purpose, and pro-

vides the essential documentation for the methodolo-

gy to be understood and applied by others. There are
also four associated reports detailing trial applications

of the methodology to specific products in specified

occupancies. This report covers the methodology.
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A comprehensive review is presented of the literature

published during 1986 concerning the durability of ce-

mentitious materials. Included are permeability, degra-
dation in aggressive salts, expansion due to alkali-ag-

gregate reactions, degradation due to freezing and
thawing, corrosion of reinforcing materials, and other
durability studies. The review covers the durability of

hardened cement, paste, mortar, and concrete.
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An experimental investigation has been completed
which studied the breaking of window glass by fire. Ex-
perimental data was collected from two test groups:
the first for windows with their edges insulated from
the fire (edge-protected) and the second for windows
uniformly heated by the fire (edge-unprotected). Re-
sults of the edge-protected window tests indicated that
the glass breakage was caused by a critical tempera-
ture difference between the central heated portion of
the pane and the glass edge, which was approximately
90C. When breakage occurred, the cracks spread
throughout the glass, joined together and caused at
least partial collapse of the pane. Results from the
edge-unprotected window tests were quite different.

There were relatively few cracks developed and
almost no propagation across the glass. Consequent-
ly, there was no window collapse in any of these
cases.
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Traditional methods of assessing fire risk are based on
probabilistic treatment of fire incident data. Recent ad-
vances in the ability to make deterministic predictions
of the consequences of specific fire scenarios pre-
sents an opportunity to reduce this dependency on in-

cident data and greatly improve the ability to assess
the risk associated with new products for which such
data do not exist. The paper presents a trial application
of a risk assessment method developed for such a pur-
pose. A separate report provides the essential docu-
mentation for the methodology to be understood and
applied by others. There are three other associated re-

ports detailing trial applications of the methodology to
other selected products and occupancies.
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Windows break in fires due to thermal stress from the
differential heating of the central portion and the
shaded edge. The paper determines the surface tem-
perature history of the glass. Typical property values
suggest the range of 50 C-100 C for the breaking tem-
perature. Here the transient, one-dimensional (into the
glass normal to the pane), inhomogenous (in-depth ra-

diation absorption) energy equation is solved using an
innovative Laplace Transform technique suggested by
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Baum. Time varying incident radiative flux and the

glass temperatures are included. These equations are

solved numerically by using the trapezoidal rule for nu-

merical integration and Newton-Raphson's method for

determining the roots of nonlinear equations. Results

are presented for typical values of the governing di-

mensionless parameters.
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A summary of presentations are presented for the 4th

Conseil International du Batiment (CIB) Workshop on
Fire Modeling. The scope of the presentations, 47 in

number, include reports of recent developments and
applications of zone and field models, presentations

on specific phenomena needed by computer algo-

rithms, and presentations on the subject of interior

finish flammability. The Workshop showed that a varie-

ty of models are in international use, that data is lack-

ing to confirm the accuracy of the models for applica-

tions beyond their base of development, and that it is

becoming evident that the fire growth hazard of interior

finish materials can be predicted from small scale test

data.
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The conservation laws are presented in control

volume form and applied to the behavior of fire in en-

closures. The behavior of enclosure fires is discussed

and the assumptions for justifying the use of the con-

trol volume of zone' modeling approach are present-

ed. The governing equations are derived and special

solutions are given. Flow through wall vents, room fill-

ing, and growing fires are analyzed. The paper is not a
review of the literature. It is a theoretical presentation

of compartment fire zone modeling, much of which has

not been explicitly presented before or integrated into

one presentation. The analysis for species in terms of

mixture fraction is a distinct new contribution to zone
modeling.

000, 149
PB90-254871 Not available NTIS
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Fire Science and Engineering Div.

Comparisons of NBS/Harvard VI Simulations and
Data from all Runs of a Full-Scale Multi-Room Fire

Test Program.
Final rept.

J. A. Rockett, M. Morita, and L. Y. Cooper. 1989,

55p
See also PB90-1 28620.
Pub. in Fire Safety Jnl. 1 5, pi 1 5-1 69 1 989.

Keywords: 'Fires, Models, Computerized simulation.

Buildings, Fire tests. Proving, Test facilities, Mathemat-
ical models. Reprints, Computer applications.

The NBS/Harvard VI multi-room fire model computer
code was used to simulate results of previously report-

ed full-scale, multi-room fire experiments. The tests

and simulations involved four different compartment
configurations made up of two or three rooms con-

nected by open doorways, four different fire types gvin-

erated by a methane burner located in the room identi-

fied as the burn room, and up to four different doorway
openings between the burn room and the adjacent

space. A total of nineteen different tests were carried

out and simulated. Comparisons between simulated

and measured parameters of the fire-generated envi-

ronments are reviewed. While the computer code is

generally found to provide favorable simulations for

the entire range of tests, several areas in modeling
detail are identified as requiring clarification, research
and further improvement. The improvements should
be incorporated in future versions of the NBS/Harvard
multi-room fire model.
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The most prevalent apparatus in use for obtaining data
on the smoke production tendencies of materials is the

NBS Smoke Chamber. Exploratory testing with simple
materials in the NBS Smoke Chamber has indicated

significant shortcomings in obtaining apparatus-inde-
pendent data for use in modeling. Most of those diffi-

culties are associated with the fact that this chamber is

a static box. Recently a new heat release rate appara-
tus-the Cone Calorimeter-has been developed at the

National Bureau of Standards (NBS), which allows im-

proved heat release rate measurements to be made.
Smoke measuring instrumentation has now been de-

veloped for use with the Cone Calorimeter, allowing

smoke data to be gathered in a dynamic, flow-through
environment. Smoke measurements made in the Cone
Calorimeter on upholstered furniture specimens are

presented and are compared to full-scale test data on
the same materials.
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Two kinds of measurements are often of interest for

characterizing aerosols of particulates resulting from
fires-direct optical measurements and measurements
of the fraction of specimen mass that becomes partic-

ulate mass. The former consists of two components,
absorption and scattering, but is more typically made
for a long time in connection with other-purpose fire

tests, such as ASTM E 84 or ASTM E 906, or as sepa-
rate tests, such as in ASTM E 662. The latter has often

been considered the definitive measurement, and is

often referencec for regulatory or specification pur-

poses. Recent work at NBS has pointed to a number of

shortcomings of this test, including the limited irradi-

ance range, the absence of continuous specimen
mass loss measurements, and the small, fixed amount
of oxygen available for combustion. This has resulted

in the development of both optical and gravimetric

soot measuring techniques for the Cone Calorimeter,

which is a flow-through system, with adequate irradi-

ance range, load cell, and modern signal manipulation
hardware.
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The ongoing program at the Center for Fire Research
to develop a quantitative fire hazard assessment
method is described. Three types of models - field,

zone, and network - are discussed, along with plans for

combining them into a hybrid model which provides
sufficient detail for addressing practical problems but
does not require large computers. Current capabilities

of these models are presented along with plans for

near term improvements. Efforts to validate the predic-
tive accuracy of the models and simplify the presenta-
tion and analysis of data provided by the models is de-
scribed. Some thoughts on potential uses of these
techniques are presented.
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A field study was carried out to investigate the accura-
cy of using high- resolution radiometers to determine
the in situ thermal resistance of building components
having conventional residential construction. Two dif-

ferent types of radiometers were used to determine
the thermal resistances of the walls of six test build-

ings located at the National Bureau of Standards.
These radiometer thermal resistance measurements
were compared to reference thermal resistance values
determined from steady-state series resistance predic-
tions, time-averaged heat-flow-sensor measurements,
and guarded-hot-box measurements. The study rec-

ommends that the ANSI/ASHRAE Standard 1 01 -1 981
be modified requiring the heating plant to be operated
in a typical cyclic fashion instead of being turned off

prior to and during radiometer measurements.
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A general model is developed for predicting the gen-
eration rates of oxygen, fuel, and any other products of
combustion of interest in rooms containing fires. The
model is called the generalized global equivalence
ratio model. It extends the steady state global equiva-
lence ratio model established from steady-state data
of several previous experimental studies. After pre-
senting the details, a concise algorithm is outlined for

implementing the model in two-layer zone-type com-
partment fire model computer codes. With the algo-
rithm in place, such codes could be used to simulate
the distribution of products of combustion in single or
multi-room fire environments. In an example applica-
tion, the model is used to simulate She time-dependent
environment. ;r!c!uding that of steady-state, in some of
the abcve-rMeniioned experimental studies. For arbi-

trary experirneniai conditions and under the assump-
tion of stoichiometric combustion, solutions for con-
centrations of products of combustion are obtained
and presented. In one concise result, the solutions are
used to predict the time-to-extinguishment of a burning
methane fuel source embedded in an initially ambient-
atmosphere upper layer.
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Internal rept. (Final).

C. L. Forney, and W. W. Jones. Sep 90, 56p NISTIR-
4401
Sponsored by National Fire Protection Association,

Quincy, MA.

Keywords: 'Fires, 'Buildings, 'Construction materials,

Statistical analysis. Furniture, Probability theory. Burn-

ing rate, Fire safety. Safety engineering. Fire hazards,

Flammabllity, 'Risk assessment, 'Computer applica-

tions.

The guide provides the background on the computer
programs used in the Risk Assessment Method. The
program modules are tabulated and explained, togeth-

er with the file requirements for each. Two examples
are carried through the process to show the actual use
of the programs in performing an assessment of the

risk due to unwanted fires.
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In 1987, a fire in a kitchen in Sharon, PA resulted in the

deaths of three persons in upstairs bedrooms, one
with a reported blood carboxyhemoglobin content of

91%. Considerable physical evidence remained. The
fire was successfully simulated at full scale in a fully

instrumented seven room test called SHARON 2. The
data collected during SHARON 2 have been used to

evaluate the precision of two multiroom computer fire

codes: FAST 18 and HARVARD 6.3. A coherent ceil-

ing layer flow occurred during the SHARON 2 simula-

tion and quickly carried high concentrations of carbon
monoxide (CO) to remote compartments. Such flow is

not directly accounted for in either computer code.
However, both codes predict well the carbon monox-
ide buildup in the sixth room (i.e., the room most
remote from the fire). Prediction of the pre-flashover

temperature rise was good. Prediction of temperatures
after flashover of the room of origin was less success-
ful. Other predictions of conditions throughout the

seven test rooms varied from good approximations to

significant deviation from test data. Hypotheses are

presented as to the reasons for the differences. At

least some are believed due to phenomena not con-

sidered in the computer codes.
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The heat transfer through cylindrical metal fasteners

with metal caps in low-slope roofs having metal and
wood decking is analyzed using finite-difference

theory. The metal fasteners consisted of a 4.7-mm (3/

16-in)-diameter steel rod with a 76-mm (3.0-in) diame-
ter and 0.56-mm-thick (22-mil) steel cap. For a repre-

sentative case of 5.4 fasteners/sq m (4.5 fasteners/sq

yd), metal fasteners were found to reduce the overall

thermal resistance of low-slope roofs with metal deck-

ing from 3 to 8% for insulation thicknesses ranging

from 25 to 150 mm (1 to 6 in.). The effect of metal

fasteners on the overall thermal resistance of low-

slope roofs with wood decking was found to be about
one-half their effect on roofs with metal decking. The
use of plastic instead of metal caps on the metal fas-

teners reduced the thermal bridging of the individual

metal fastener by 44%. In low slope roofs with more
than one layer of insulation, the effect of metal fasten-
ers on the overall thermal resistance was reduced by a
factor of three by using metal fasteners to attach only
the bottom layer of insulation to the roof deck.
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A series of full scale tests were conducted with the
objective to evaluate the current approach to zoned
smoke control systems. Smoke movement and the
performance of a zoned smoke control system were
studied with smoke generated from unsprinklered
wood fires, sprinklered wood fires, and smoke bombs.
The smoke control system was designed using the
methods of the ASHRAE smoke control manual and
the recommended design pressure differences of

NFPA 92A. As expected, the zoned smoke control

system prevented smoke migration beyond the fire

floor. Concerns about fan temperatures were evaluat-
ed, and an approach to deal with fan temperature was
developed. The experiments showed that chemical
smoke from smoke bombs is very different from hot
smoke from flaming fires. With few exceptions, smoke
bombs should not be used for acceptance tests.
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A derivation is given for a simple algorithm which yields

the quasi-steady burning rate of a vertical panel of

non-charring, non-melting material in an enclosure
with stratification of temperature and oxygen concen-
tration. The algorithm requires the solution of a tran-

scendental equation. Among the thermophysical data
which are needed, are the mean flame temperature
and the height-dependent absorption coefficient,

etta(z). It is found from experiment that etta(z) is well

described for PMMA by a two-parameter expression
linear in 1 /z. Comparison with a transient experiment
yields good agreement for the mass-loss rate, over
much of the range.
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The paper presents the results of a study to investigate

the effect of application of hot asphalt directly onto
polyurethane insulation boards. In addition, it dis-

cusses causes of blistering and methods for using
polyurethane foam insulation boards in built-up roofing

systems so as to reduce the risk of blistering. Polyure-
thane foam insulation specimens, typical of those used
in the late 1970s in the United States for built-up roof-
ing construction, were included in the study. Most of
the insulations contained a facing material. Hot asphalt
was applied to the insulations with facings to deter-
mine the extent of off-gassing. Hot asphalt was also
applied to insulations without facings, to facings re-

moved from insulation, and to oven-dried insulations
and facings to investigate the effect of the moisture
content of the insulations and facings on the off-gas-
sing. In other tests, oven-dried and moist (room dry)
felts were used in the preparation of built-up mem-
branes over polyurethane boards. Delamination of the
roofing specimens indicated many large voids in the
asphalt layer between the polyurethane insulation and
the first ply of felt. These voids were considered to in-

crease the risk of blistering in built-up membranes ap-
plied directly on the polyurethane foam insulation. The
data support previous suggestions to apply a thin layer
of rigid insulation to the polyurethane foam before the
membrane is applied.
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Various factors affecting infrared temperature meas-
urements are discussed. Temperature calibration
curves at surrounding temperatures between -20C and
25C are presented for two infrared imaging systems
operating in the 2 to 5 micrometers and 8 to 14 mi-
crometers wavelength regions. The calibration curves
for the 2 to 5 micrometers system were found to be
independent to surrounding temperatures, while the
calibration curves for the 8 to 14 micrometers system
were found to be strongly dependent to surrounding
temperatures. Equations to account for changes in

surrounding temperatures are presented. Laboratory
measurements of emissivity using both systems at dif-

ferent surrounding temperatures (22C, 4C, and -11C)
are given for several typical building materials. The
emissivity measurements are used in computing sur-
face temperatures of the materials. Comparisons are
made between predicted and measured surface tem-
peratures.
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In order to assess the thermal integrity of new and ex-
isting office buildings, the National Bureau of Stand-
ards (NBS) developed and performed a series of diag-
nostic tests on eight federal office buildings. These
buildings have different sizes, ranging from 1 800 sq m
to 48,000 sq m of floor area, and are located in various
climate zones. Thermographic inspection is one of the
diagnostic procedures used to identify the locations of

heat loss areas, to determine the extent of deteriora-
tion of building materials, and to establish a basis for

recommendation of retrofit options. Other test meth-
ods applied to these buildings for envelope measure-
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menls include heat flow for the thermal resistances,

tracer gas for air infiltration, and pressuhzation tests

for building tightness. Three types of thermographic in-

spectins were conducted on these buildings: ground-

based infrared surveys, serial infrared surveys, and in-

spection with a spot radiometer. These buildings were
designed to meet the new federal energy guidelines of

less than 630 MJ/sq m per year of on-site energy con-

sumption and less than 1200 MJ/sq m per year of off-

site energy consumption. The thermographic inspec-

tions reveal the existence of several classes of thermal

deficiencies in the buildings, which were due to both

inadequate building design and poor construction

quality. Comparisons of the results from several ther-

mographic techniques are shown. Analysis of thermo-

graphic data with examples of thermal defects ob-

served from all inspections is presented. Quantitative

comparisons of the wall thermal resistance values

measured by the spot radiometer with those from heat

flow meter measurements are also included.
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The physical basis and associated mathematici model
for estimating the fire-generated environment and the

response of sprinkler links in well-ventilated compart-
ment fires with draft curtains and fusible link-actuated

ceiling vents is developed. Complete equations and
assumptions are presented. Phenomena taken into

account include: the flow dynamics of the upward-
driven, buoyant fire plume; growth of the elevated-tem-

perature smoke layer in the curtained compartment;
the flow of smoke from the layer to the outside through

open ceiling vents; the flow of smoke below curtain

partitions to building spaces adjacent to the curtained

space of fire origin; continuation of the fire plume in the

upper layer; heat transfer to the ceiling surface and the

thermal response of the ceiling as a function of radial

distance from the point of plume-ceiling impingement;

the velocity and temperature distribution of plume-
driven near-ceiling flows and the response of near-ceil-

ing-deployed fusible links as functions of distance

below the ceiling and distance from plume-ceiling im-

pingement.
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Many small-scale vertical flammability tests have been
designed to assess 'self-extinguishment' of fabrics

after exposure to a small flame, where self-extinguish-

ment refers to the cessation of flaming or glowing of

the specimen upon removal of the ignition source. The
specimens are held vertically in a U-shaped metal
frame and ignited at the bottom. The criteria chosen
for these tests are char length, afterflame, afterglow,

and melt drip. These tests were first promulgated in

the 1930s for use on flame-retardant cellulosics and
wools. The applicability of the test to char-forming as
well as thermoplastic fabrics will be discussed.
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The report describes a program module of the expert
system EXPOSURE. This module, written in Common
Lisp, is for calculating the maximum electromagnetic
radiation incident upon a building's wall due to the
burning of a neighboring building. It is assumed that

the burning building has an arbitrary number of rectan-

gular openings emitting radiation. The exposed wall

can be considered as being composed of a number of

rectangular regions. These regions may be openings
or regions or different materials. This program can de-
termine the maximum radiation for each of these re-

gions and for the wall less these regions.

000. 166
PB91-120170 PC A04/MF A01
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Center for Fire Research.
Algorithm and Associated Computer Subroutine
for Calculating Flow through a Horizontal Ceiling/
Floor Vent in a Zone-Type Compartment Fire

Model.
L. Y. Cooper. Oct 90, 54p NISTIR-4402
Sponsored by Naval Research Lab., Washington, DC.

Keywords: 'Fire protection, 'Fires, 'Air flow, 'Vents,
Thermodynamics, Fire safety. Computer programs.
Mathematical models, Algorithms, Openings, Flames,
'Flame propagation.

An algorithm and associated computer subroutine is

presented for calculating the effects on two-layer com-
partment fire environments of the quasi-steady flow
through a horizontal vent connecting two spaces. The
two spaces can be either two inside rooms of a multi-

room facility or one inside room and the outside ambi-
ent environment local to the vent. The description of

the flow through the vent is determined by combining
considerations of (1) the unidirectional-type of flow
driven by a cross-vent pressure difference and, when
appropriate, (2) the exchange-type of flow induced
when the fluid configuration across the vent is unsta-
ble, i.e., when a relatively cool, dense gas in the upper
space overlays a less dense gas in the lower space.
The algorithm/subroutine is called VENTCF. The com-
puter subroutine is written in FORTRAN 77. The sub-
routine is completely modular, and it is suitable for gen-
eral use in two-layer, multi-room, zone-type fire model
computer codes. It has been tested over a wide range
of input variables and these tests are described.

000. 167
PB91-133876 Not available NTIS
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Structures Div.

Specifications for Cold Weather Concreting.
Final rept.

N. J. Carino. 1988, 8p
Pub. in Concrete International 10, nIO p50-57 Oct 88.

Keywords: 'Concretes, 'Cold weather construction,
'Specifications, Concrete construction. Concrete du-
rability. Freezing, Strength, Mechanical properties, Re-
prints.

The historical developments leading to the new ACI
specification on cold weather concreting are reviewed.
Attention is focused on the evolution of the current
definition of cold weather and on changes in the pro-
tection requirements to prevent damage from freezing

at an early age. The evolution of the current criteria for

form removal is also reviewed, and the paper con-
cludes with a presentation of key aspects of the stand-
ard specification.

Structural Analyses
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The tests determined the effect of varying the amount
and distribution of horizontal reinforcement on the in-

plane shear resistance of concrete masonry walls.
Thirteen wall specimens were con: tructed with hollow
concrete block, and varying amoin's of reinforcement
in the bed joints and in grouted bond beams. The walls
were subjected to reversed cy:iic. in-plane lateral

loads and essentially a constan! axial compressive
load. The blocks had an aver.' -is gross area unit
strength of approximately 1800 p Preliminary results
from these tests show small amou;its of horizontal re-

inforcement are effective in incre .sing post-cracking
strength; in-plane shear strength does not increase
proportionately with increasing arr.ounts of horizontal
reinforcement; and bed joint reinforcement placed in

alternating courses is as effective in increasing in-

plane shear strength as when placed in every course.
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A limit-states design philosophy for wood offers impor-
tant advantages in design applications over current
working stress design methods. Limit-states design
can be cast in a load and resistance factor format, with
probability based resistance factors matched to the
common LRFD load requirements in ANSI A58. A load
duration factor lambda, to account for creep rupture in

wood, is determined for snow loads. Important ele-
ments for evaluating lambda include realistic stochas-
tic models for snow load, distributions of member
strength, and load duration models. With the tools,

limit state probabilities are calculated using numerical
simulation. Reliability analyses are performed using
existing design criteria to assess the effects of differ-

ent load model characteristics, and different member
strength distributions and load duration models. Reli-

ability analyses are performed with, and without, load
duration effects considered; lambda is computed as
the ratio of results from the two analyses.
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A brief description is given of the analysis method used
to predict failure loads on complex structural compo-
nents containing cracks from fracture results on com-
pact specimens. The method is based on the K(sub R)
Curve with the Dugdale model.
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Immediately following the magnitude 7.1 Loma Prieta

earthquake of October 1 7, 1 989, a team representing

the Interagency Committee on Seismic Safety in Con-
struction surveyed the damage to buildings, utilities

and transportation structures. The report is based pn-

marily on the data gathered during the site survey and
the results of preliminary analyses of structural fail-

ures. Most structures designed in accordance with

modern codes and standards performed well without
serious structural damage. However, there were many
concrete and masonry buildings and highway struc-

tures in the San Francisco Bay area which were not

oesigned according to modern seismic design codes
and which did not perform well. The majority of dam-
aged structures had not been strengthened to in-

crease earthquake resistance. Except for two deaths
from landslides and one from fire, the remainder of the

62 deaths from the earthquake was due to partial or

total collapse of older structures. The investigation

provided the basis for recommendations to improve
design and construction practices for buildings and
lifeline structures and to mitigate damage to existing

structures in future earthquakes.
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Coordinated research programs.

The 21st Joint Meeting of the U.S.-Japan Panel on
Wind and Seismic Effects was held at the Public Works
Research Institute, Tsukuba, Japan, from May 16-19,

1989. The publication, the proceedings of the Joint

Meeting, includes the program, list of members panel

resolutions, task committee reports, and 33 technical

papers. The papers were presented under six themes:
Wind engineering; Earthquake engineering; Storm
surge and tsunami; U.S.-Japan cooperative research
program; Code development process and code en-

forcement responsibility; and Armenia earthquake.
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Recent ayvances in structural code development have
taken place within the framework of probability-based

limit states design. However, little atiention has been
directed toward the serviceability lirrut states, despite

their importance in modem desi.jn practice. Practical

serviceability checking procfcc'iUr iE oan be developed
using principles of probabiliiy, ?'3tistics and r; -.'Cuiral

reliability. These procedures can '.)e groupec' ^r.to two
broad categories for deformation or dai; .LjF-.elatsd

limit states occurring under essentially static loads,
and motion-related limit states due to occupant activi-

ties or environmental causes.
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The behavior of post-installed anchors subjected to
static combined shear and tension loads was studied
experimentally. Twenty-four 1 in. diameter wedge-type
expansion anchors were tested in uncracked con-
crete. Anchors were not preloaded and were located
sufficiently far from the edge of the concrete speci-
mens. There were two types of shear failures: steel
fracture near the bottom of the anchor at the tapered
section for anchors with shallow embedment depths
and steel fracture along the shank for more deeply-
embedded anchors. Two types of tension failures oc-
curred: steel tensile failure at the threads and cone-
shaped tensile failure of the concrete. For specimens
failing in shear, anchor capacity depended mainly on
embedment depth. A limiting capacity was reached at

an embedment depth of approximately 6 in. when steel
failure controlled. Anchor deformation was influenced
by both load angle and embedment depth.
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A surface treatment, which was intended to improve
the erosion resistance of coquina stone at the Castillo

de San Marcos, was evaluated. The commercially-
available stone surface treatment was claimed to con-
tain both consolidating and water-repellent agents.
Limited, short-term tests intended to simulate two
types of erosion and to identify any severe degradation
problems were conducted. Erosion of sawn surfaces
caused by mechanical abrasion from strokes with a
steel brush, and a thin stream of water flow were inves-

tigated in the laboratory in different stone orientations.

The results showed that, for some test conditions, the
erosion resistance of the stone was significantly im-

proved by the treatment. For the other test conditions,

however, the erosion resistance of the treated and un-
treated specimens was not significantly different.
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Records are presented of typical measured motion of

a modified forced Stoker column, including periodic

motion around a stable fixed point, periodic snap-
through motion, and chaotic motion. Characterizations
of the recorded chaotic motion include: the auto-corre-

lation function; ihe spectral density plot; capacity di-

iTiensions; and the Lyapounov exponent. Two sets of

numericai simulations -vi^'s psiforrned, in which the

same spring stiffnesses (measured under static condi-
tions) and the same dissipative forces (based on the
viscous damping model) were used. The first set, in

which the device was modeled as a multidegree of
freedom system to account for the distributed mass
and stiffness of the springs, yielded chaotic motions
qualitatively similar to those recorded in the laboratory.
No chaotic motions could be obtained from the second
set, which did not reflect the fact that the spring prop-
erties are distributed and in which the device was
therefore modeled as a one degree of freedom
system.
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The report contains a list of research reports and
papers authored or co-authored by members of the
Structures Division, Center for Building Technology,
National Institute of Standards and Technology during
the period, 1984-1989. Subject categories included
are: Concrete Safety, Earthquake Engineering, Geo-
technical Engineering, Masonry, Miscellaneous, Non-
destructive Testing, Offshore Structures, Probability
Theory, Steel, Structural Dynamics, Structural Investi-
gations, and Wind Engineering.
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A study of the behavior of precast beam-column con-
nections subjected to cyclic inelastic loading was initi-

ated at the National Institute of Standards and Tech-
nology. The objective of the study is to develop a
moment resistant precast connection that is economi-
cal and easily constructed. The experimental program
consists of testing both monolithic and precast beam-
column connections. The monolithic specimens were
designed to 1985 UBC seismic zone 4 criteria. The re-
sults from the monolithic specimens provide a refer-
ence for comparison with the results from the post-ten-
sioned beam-column tests. The moment resistance of
the connection is provided by post-tensioning bars.
The effects of fiber reinforced grout between the beam
and column are studied. Energy dissipation, ductility,

and failure mode will be used to determine the overall
behavior of the connections.
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Public Law 99-591, The Continuing Appropriations Act
for Fiscal Year 1987, directed the National Bureau of
Standards (NBS) to conduct an independent analysis
of the new United States Embassy Office Building
being constructed in Moscow. The analysis was to in-
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Structural Analyses

dude '...an assessment of the current structure and
recommendations and cost estimates for correcting

any structural flaws and construction defects....' Tfie

report summarizes thie investigation, whicti included

field, laboratory and analytical studies, and its findings.

Tfie investigation did not address security and other

nonstructural deficiencies. The investigation has iden-

tified important structural defects in the building and
defined remedial measures to correct them. While im-

portant, these structural defects, in comparison to the

total structural system for the building, are modest In

scale and fully correctable.
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ing.

Public Law 99-591 , The Continuing Appropriations Act
for Fiscal Year 1987, directed the National Bureau of

Standards (NBS) to conduct an independent analysis

of the new United States Embassy Office Building

being constructed in Moscow. The analysis was to in-

clude: '...an assessment of the current structure and
recommendations and cost estimates for correcting

any structural flaws and construction defects....' This

report describes the investigation, which included field,

laboratory and analytical studies, and its findings. The
investigation did not address security and other non-
structural deficiencies. The investigation has identified

important structural defects in the building and defined
remedial measures to correct them. While important,

these structural defects, in comparison to the total

structural system for the building, are modest in scale

and fully correctable.
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The 22nd Joint Meeting of the U.S.-Japan Panel on
Wind and Seismic Effects was held at the National In-

stitute of Standards and Technology from May 15-18,

1990. This publication, the proceedings of the Joint

Meeting, includes the program, list of members, panel
resolutions, task committee reports, and 39 technical

papers. The papers were presented under six themes:
Wind Engineering, Storm Surge and Tsunamis, Joint

Cooperative Research Program, Earthquake Engi-

neering, Loma Prieta Earthquake, and Summaries of

Task Committee Workshop Reports.
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An experimental study of the behavior of precast con-
crete beam-column connections subjected to cyclic in-

elastic loading was initiated at the National Institute of
Standards and Technology. The study was initiated to
provide data for the development of a rational design
procedure for such connections in high seismic re-

gions. The objective of the study is to develop a
moment resistant precast concrete connection that is

economical and easily constructed. Results of the ex-
perimental tests of both monolithic and precast beam-
column connections are described. The monolithic
concrete specimens were designed to 1985 UBC Seis-
mic Zone 2 and 4 criteria. The design of the precast
concrete specimens was similar to that for the mono-
lithic specimen designed to UBC seismic zone 4. The
results from the monolithic specimens provide a
benchmark for comparison with the results from the
precast tests.
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The National Bureau of Standards conducted a struc-
tural assessment of the new U.S. Office Building being
constructed in Moscow. The paper reviews the portion
of the assessment dealing with the vertical and lateral

load resistance of the structural system. The results of
field, laboratory, and analytical studies are summa-
rized. The structural assessment, which was based on
current U.S. design practice, concluded that the struc-
ture was generally adequate for the design loads.
However, serious construction deficiencies were noted
in the joints of the precast columns and precast shear
walls. Companion papers provide background informa-
tion about the structure and review the findings related
to the structure's resistance against progressive col-

lapse and the condition of the brick masonry.

General
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Ouarter-scale tests of ten full-scale room fire tests
were conducted by using an existing scaling technique
developed at the National Bureau of Standards. The
tests confirmed earlier studies which showed that
quarter-scale room testing ranked interior finish mate-
rials in the same order as did full-scale tests based on
their times to achieve room flashover. In general, quar-
ter-scale tests were less severe and took longer time
to reach peak room fire buildup because of a lower
convection and radiative heat transfer in the quarter-
scale room. The tests also generate more CO per unit

mass of material and experienced lower combustion
efficiencies.
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The paper considers wall flows that arise in enclosure
fires. Such flows are generated due to the temperature
difference between the wall and the adjacent environ-
ment as well as due to the downward turning of the
fire-plume-driven ceiling jet at the corners of the com-
partment. At various stages of fire growth and at sever-
al locations, the flow is subjected to an opposing buoy-
ancy force. These flows are termed negatively buoyant
and the paper investigates in detail the penetration
and heat transfer characteristics of flows relevant to
enclosure fires. The transport of mass, momentum and
energy in wall flows is determined quantitatively, using
available analytical results on boundary layer flows.
The significance of wall flow effects in a typical com-
partment fire is studied. It is shown that these effects
are important, since they cause additional transport
which is comparable to that due to the fire plume or the
flow at the opening, and must be included in a mathe-
matical model for an accurate prediction of the chang-
ing environment in the enclosure. Negatively buoyant
wall and free jets are studied experimentally to obtain
the penetration depth, the entrainment into the flow
and the wall heat transfer. The penetration of buoyan-
cy-induced wall flows and of negatively buoyant wall
jets in a two-layer stably stratified environment is also
studied in detail experimentally.
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Measurements of luminous flame extensions beneath
ceilings under steady burning conditions are present-
ed. Tests were conducted using both axisymmetric
and corner-wall-ceiling configurations for a range of
energy supply rates up to 400 kW and burner-to-ceiling
heights up to 2-3 m. Flame length observations, which
were made both visually and photographically, are ex-
pressed in dimensional and in nondimensional terms.
Comparisons are made with previous measurements
reported in the literature.
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Developments in fire hazard modeling at the Center for
Fire Research are discussed. An overview of HAZARD
1, the recently-released fire hazard analysis method
and supporting software package, is presented. Some
thoughts on the potential impact of these methods on
the codes and standards system are presented.
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Tests were conducted in the experimental fire tower at

the National Research Council of Canada to study

smoke movement through elevator shafts caused by a

large fire and to determine the effectiveness of me-
chanical pressurization in keeping the elevator shaft

and lobbies tenable for evacuation of the handicapped

and for use by firefighters. The tests Indicated that

pressure control is required to cope with loss of pres-

surization due to open doors. Equations were devel-

oped to assist in designing pressure control systems

involving either a variable supply air rate with feedback

control or relief dampers in the walls of the elevator

shaft or lobbies. Tests conducted in the tower indicat-

ed that for both methods of pressure control, compari-

son of measured and calculated values of supply air

rates and pressure differences are in good agreement.
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The List, now in its third edition, contains over 4,000

keywords representing the subject matter of the docu-

ments included in the FIREDOC bibliographic data-

base. The List was originally developed in 1975 as a

tool to be used for searching a small fire safety data-

base developed for NASA/ASRDI (National Aeronau-

tics and Space Administration/Aerospace Safety Re-

search and Data Institute). Since then, the List has

been updated and expanded to reflect current national

and international fire research interests and to reflect

shifts in the acceptance and/or usage of technical

concepts. Fire Research Information Services, estab-

lished in 1971, maintains a collection of over 35,000

national and international documents on fire research

representing the programmatic interests of the Center

for Fire Research. FIREDOC is the on-line bibliograph-

ic database of this collection.
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The first version of a method for predicting the hazards

to occupants involved in a building fire is described.

The method and available computer software, called

HAZARD I, can predict the time varying environment

within a building resulting from a specified fire; the lo-

cations and actions of occupants; and the impact of

the exposure of each of the occupants to the fire prod-

ucts in terms of whether the occupants successfully

escape, are incapacitated, or are killed.
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EXITT is a discrete event simulation of occupant deci-

sions and actions in a simulated fire. Before the simu-

lation starts, the characteristics of a residence, a fire in

that residence, and the occupants of the residence are
entered into the computer. Based on a large set of de-

cision rules, the occupants 'make' decisions which are

a function of the smoke conditions in the building, the

characteristics and status of the occupants (including

their capabilities), and the available travel routes. The
occupants investigate the fire, alert and assist others,

and evacuate the building. The simulation ends when
all of the occupants are either out of the building or are

trapped by the smoke.
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The Center for Building Technology (CBT) of the Na-
tional Institute of Standards and Technology (NIST) is

the national building research laboratory. CBT works
cooperatively with other organizations, private and
public, to improve building practices. It conducts labo-

ratory, field, and analytical research to predict, meas-
ure, and test the performance of building materials,

components, systems, and practices. CBT's technol-

ogies are widely used in the building industry and
adopted by governmental and private organizations

that have standards and codes responsibilities. The
report summarizes the research underway in the

Center during 1990.
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A project was carried out at The National Institute of

Standards and Technology (NIST) to study the feasibil-

ity of developing a new-generation, multi-room, com-
partment fire model computer code, called the Con-
solidated Compartment Fire Model (CCFM) computer
code. The idea was that such a code would consoli-

date past progress in zone-type compartment fire

modeling, and allow readily for integration of future ad-

vances with the greatest possible flexibility. The
project lead to the development of a prototype multi-

room CCFM product called CCFM.VENTS. This is a

four-part report which documents CCFM.VENTS. The
four parts of this report are: Part I: Physical Basis; Part

II: Software Reference Guide; Part III: Catalog of Algo-

rithms and Subroutines; and Part IV: User Reference

Guide.
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A project was carried out at The National Institute of

Standards and Technology (NIST) to study the feasibil-

ity of developing a new-generation, multi-room, com-
partment fire model computer code, called the Con-
solidated Compartment Fire Model (CCFM) computer
code. The idea was that such a code would consoli-

date past progress in zone-type compartment fire

modeling, and allow readily for integration of future ad-
vances with the greatest possible flexibility. The
project led to the development of a prototype multi-

room CCFM product called CCFM.VENTS. The report

is Part I of a four-part report which documents the
above effort. Introductory remarks discuss the generic
features of the CCFM and the specific features of

CCFM.VENTS. The main objective of the Part I docu-
ment is to present a comprehensive description of the
governing equations of CCFM.VENTS and their techni-

cal basis.
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A project was carried out at The National Institute of

Standards and Technology (NIST) to study the feasibil-

ity of developing a new-generation, multi-room, com-
partment fire model computer code, called the Con-
solidated Compartment Fire Model (CCFM) computer
code. The idea was that such a code would consoli-

date past progress in zone-type compartment fire

modeling, and allow readily for integration of future ad-

vances with the greatest possible flexibility. The
project led to the development of a prototype multi-

room CCFM product called CCFM.VENTS. The report

is Part II of a four-part report which documents the
above effort. The main objective of the Part II docu-
ment is to document the design and underlying struc-

ture of the CCFM.VENTS computer software. It serves
as a guide for those persons interested in extending,
modifying, and if necessary, correcting CCFM.VENTS
at a later date.
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A project was carried out at The National Institute of

Standards and Technology (NIST) to study the feasibil-

ity of developing a new-generation, multi-room, com-
partment fire model computer code, called the Con-
solidated Compartment Fire Model (CCFM) computer
code. The idea was that such a code would consoli-

date past progress in zone-type compartment fire

modeling, and allow readily for integration of future ad-

vances with the greatest possible flexibility. The
project led to the development of a prototype multi-

room CCFM product called CCFM.VENTS. The report

is Part III of a four-part report which documents
CCFM.VENTS. It is a catalog of all the modular algo-

rithms and associated computer subroutines used to

simulate the physical phenomena in CCFM.VENTS.
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General

Each physical algorithm entry includes a description of

the phenomenon simulated, a concise presentation of

the calculation procedure used, identification of all

input and output parameters, and a listing of the sub-

routine. The catalog entries have been developed and

are presented as modular, stand-alone products. The
stand-alone design feature allows the catalog entries

to be used both in CCFM and in any other modular,

zone-type, compartment fire model computer code.
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A project was carried out at The National Institute of

Standards and Technology (NIST) to study the feasibil-

ity of developing a new-generation, multi-room, com-
partment fire model computer code, called the Con-
solidated Compartment Fire Model (CCFM) computer
code. The idea was that such a code would consoli-

date past progress in zone-type compartment fire

modeling, and allow readily for integration of future ad-

vances with the greatest possible flexibility. The
project led to the development of a prototype multi-

room CCFM product called CCFM.VENTS. The report

is Part IV of a four-part report which documents the

above effort. The main objective of the Part IV docu-

ment is to document the use of CCFM.VENTS. Its ca-

pabilities and limitations are described. A simple two

room tutorial is presented to get the user quickly ac-

quainted with the input requirements of CCFM.VENTS.
Each CCFM.VENTS command is described. Finally, a
program for plotting CCFM.VENTS data is presented.

The program runs on an IBM-PC or compatibles with a

VGA graphics monitor.
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Traditional economic methods-life-cycle costing, ben-

efit-to-cost ratio, net benefits, adjusted internal rate of

return, and discounted payback-are described for

evaluating building decisions about accepting or re-

jecting a given building investment, the economically

efficient design or size of a building, and the economi-
cally efficient combination of projects competing for a

limited budget. Appropriate applications for each eco-

nomic method are described. Technically correct for-

mulas for the methods are presented. These econom-
ic methods are often applied using 'best-guess' esti-

mates of project input variables as if they were certain

values. Such applications generate single-value, deter-

ministic answers which provide decision makers insuf-

ficient information to know their economic risk expo-

sure. Techniques are described that to some extent

account for uncertainty in input variables and in some
cases risk exposure and risk attitude.
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A long range goal of fire science is to be able to predict

'real-world' fire performance from a small set of labo-

ratory scale fire measurements. One material property

of primary concern is the toxicity of decomposition
products. Several small scale toxicity protocols that

measure toxic potency of the smoke from burning ma-
terials have been developed. While several attempts
have been made to correlate individual protocols with

large scale results, no systematic set of criteria for de-

termining the extent of similarity has been defined and
tested. In the paper, three criteria have been proposed
and tested using one set of materials (cotton fabric

and polyurethane foam) in two different large-scale en-

closures and three different fire scenarios. Tests were
conducted to determine the extent of similarity be-

tween the NBS Toxicity Test Protocol and large-scale

'real-world' fire performance.
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Only minor additions and revisions to NIST (formerly

NBS) Handbook 133, Third Edition, 'Checking the Net
Contents of Packaged Goods' were adopted by the

Conference in 1989 and 1990. A few editorial correc-

tions have also been made. The document consists of

change pages to be added to Handbook 133, Third

Edition.
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This is the 1990 annual edition of energy prices and
discount factors for performing life-cycle cost analyses
of energy conservation and renewable energy
projects. It supports the Federal life-cycle costing
methodology as described in NBS Handbook 135 (HB
135) and private sector life-cycle cost analysis as de-
scribed in NBS Special Publication 709 (SP 709).
Tables A, B, and C are revisions of appendices A, B,

and C, respectively, of HB 1 35. Tables A (7%), Ba, and
C apply to Federal energy conservation and renewable
energy projects. Tables A (10%), Bb, and C apply to

Federal projects that require energy price forecasts
but are not primarily energy conserving. Tables S, in

the last section of the report, are revisions to appendix
B, Part I of SP 709 and are provided for the conven-
ience of private sector analysts wishing to make use of

Federal energy price forecasts.
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The Federal Building Life-Cycle Cost (FBLCC) Pro-
gram provides computational tools and energy price

data for performing life-cycle (LCC) analyses of Feder-
al buildings and related subsystems. The method and
procedures used in these LCC analyses are based on
rules set forth by the U.S. Department of Energy Man-
agement Program and U.S. Office of Management and
Budget. The FBLCC program (Vers. 2.3) contains the
1989 U.S. Department of Energy's energy price fore-

casts, as released in January 1990. The FBLCC pro-

gram includes a number of changes in the Department
of Energy's forecasts for the life-cycle cost analysis of

Federal buildings. Software Description: The software
is written in the BASIC programming language for im-
plementation on an IBM/PC or compatible microcom-
puter under the MS-DOS operating system. Memory
requirement is 64K.
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The report discusses processes and production meth-
ods (or PPMs) and their relationship to trade, the
GATT Agreement on Technical Barriers to Trade, and
traditional product standards used in international

commerce. The report provides background informa-
tion on PPMs, a suggested definition, and the possible
extension of their application from the agricultural

sector to industrial products.

000,204

PB90-219817 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD. Office of Standards Code and Information.

25



BUSINESS & ECONOMICS

International Commerce, Marketing, & Economics

GATT (General Agreement on Tariffs and Trade)
Standards Code Activities of the National Institute

of Standards and Technology 1989.

Annual rept.

J. R. Overman. Apr 90, 51 p NISTIR-4314
See alsoPB89-191977.

Keywords; "International trade, 'Standards,

Tables(Data), Regulations, Specifications, Statistical

data, "General Agreement on Tariffs and Trade, Certi-

fication, Trade barriers. Technical assistance.

The report describes the GATT Standards Code activi-

teis conducted by the Standards Code and Information

Program, National Institute of Standards and Technol-

ogy (NIST), for calendar year 1989. It also presents

statistics covering the 10 years (1980 through 1989) of

the Standards Code's implementation in the United

States. NIST responsibilities include operating the U.S.

GATT inquiry point for information on standards and
certification activities and the technical office for non-

agricultural products; notifying the GATT Secretariat of

proposed U.S. Federal Government standards-based

rules that might significantly affect trade; assisting U.S.

industry with standards-related trade problems; and re-

sponding to inquiries about proposed foreign and U.S.

regulations.

General
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The report presents eight types of precalculated dis-

count factors that are useful for life-cycle cost studies.

Three sets of discount factor tables are provided. The
first set includes six common single-payment and uni-

form-series discount factors. The second set of tables

presents uniform present value factors for a series of

payments increasing from period to period at a given

rate, rather than remaining constant over the entire

study period. The third set of table presents single

present value factors for determining the present value

of a single payment occurring at a future point in time,

to be used when the payment is specified in base-time

prices but is expected to increase in value over time at

a specified periodic rate. The tables cover discount

rates from 1 to 25%, and time periods from 1 to 40
years. Examples of the correct usage of each of these

discount factors are provided.
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The nuclear track technique (NTT) has been routinely

used to determine trace concentrations of uranium,
boron, and lithium in a variety of matrices, as well as
macro-concentrations (e.g., = or > 500 microg/g) of

nitrogen in steels and biological material and sulfur in

selective matrices. In addition to the trace element de-
terminations, the NTT has found significant applica-

tions in geology as a viable method for geochronology,
geothermometry and geological anomalies. Aside from
the analytical and geological uses, the NTT has been
applied to micromapping the location, distribution and
behavior of dopants, such as boron, lithium, oxygen,
sulfur, and uranium, in various materials. This is par-

ticularly the case in the semiconductor and biomedical
areas, as no convenient long lived radioactive nuclides

of these elements exists. Other applications of the
technique has been in personnel and reactor dosime-
try as well as alpha autoradiography which includes

the determination of bismuth from the delayed alpha
decay of (210)Po. The technique has also been useful

in producing porous microparticles for use as chroma-
tographic materials and as molecular sieves.
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Chemical shift.

A Pulse sequence has been implemented for two-di-

mensional POMMIE J(CH)-resolved (13)C NMR spec-
troscopy and has been used to explore three methods
for the automated acquisition of data for two-dimen-
sional spectrum editing. In the first two methods, sets

of three, two-dimensional data matrices are acquired
in either sequential or interleaved modes, by use of

three values phi = /6, /2, and 5 /6 for the phase shift

of the multiple quantum read pulse. Computation of

linear combinations of these three data matrices by
use of a Pascal program that had been written earlier

for two-dimensional DEPT spectrum editing yielded

two-dimensional POMMIE J(CH)-resolved CH, CH2,
and CH3 subspectra. In the third method, these sub-

spectra are constructed directly during acquisition, by
rotation of the phase shifts of the multiple quantum
read pulse and the receiver. Selected small peptides

and carbohydrate derivatives have been used as
model compounds for the study, and their (1)H and
(13)C NMR assignments have been confirmed by two-

dimensional COSY and heteronuclear CH chemical

shift correlation techniques.
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The National Institute of Standards and Technology
(NIST) has prepared and certified SRM 1 507, a freeze-

dried urine fortified with 1 1 -nor-delta 9-tetrahydrocan-

nabinol-9-carboxylic acid (THC-9-C00H), the major

urinary metabolite of marijuana. The certified concen-
tration of 20 -h or - 1 ng/mL for the analyte was ob-

tained from the concordant results of analyses of the

material by gas chromatography/mass spectrometry

(GC/MS) and high-performance liquid chromatogra-
phy with electro-chemical detection (HPLC-EC). Solid-

phase extraction was used to prepare the sample for

GC/MS analyses, and liquid-liquid extraction was used
for the HPLC-EC analyses. The multistep HPLC
method was developed at NIST to circumvent interfer-

ences from urinary constituents. The results of a round

robin test on this material among five Department of

Defense laboratories involved in drug testing are re-

ported.
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Chromatographic extracts of natural samples (rock
and air particulate matter) have been examined by
High Resolution Shpol'skii Spectroscopy (HRS) at 15
K in n-alkane polycrystalline frozen solutions for the
identification of the twelve
methylbenz(a)anthracenes(MBA) and the six meth-
ylchrysenes (MC). This is the first report on the unam-
biguous identification of each MBA in real samples
which will provide a better understanding of carcino-
genic potency and further quantification of these com-
pounds in tetraaromatic fractions.
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Laser Microprobe Mass Spectrometry (LMMS) pro-
vides a unique means to obtain mass spectral informa-
tion from nonvolatile organic compounds. Information
of this sort has the potential to infer structure and iden-
tification of compounds, and origins of microparticu-
lates. Because of the relatively low mass resolution of

the spectrometer, fragment ion and hence chemical
identification is often difficult. Studies are exploring a
range of powerful multivariate and pattern recognition
approaches such as principal components analysis
(PCA) to aid in LMMS experiment design and spectrum
interpretation.
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Separation by implantation with oxygen (SIMOX) is a
process in which a high dose of oxygen is implanted
into a silicon substrate in order to create a stoichiomet-

ric Si02 layer below the silicon surface. High quality

single crystal silicon can be regrown above the buried

oxide by a high temperature annr al. When a depth
profile measurement of SIMOX material was per-

formed by secondary ion mass spectrometry (SIMS), it

was noticed that the oxygen secondary ion signal was
not constant in the buried oxide layer. Instead, it

tended to increase from the front to back interface,

even though Rutherford backscattering spectrometry,

Auger electron spectroscopy, and transmission elec-

tron microscopy measurements on similar materials

have indicated that the buried oxide is homogeneous
and stoichiometric Si02. Upon investigating the SIMS
profiles more carefully, it was found that the changing
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oxygen signal was an artifact of the SIMS measure-

ment process, caused by incomplete charge neutral-

ization in the insulating layer.
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Compositional mapping with the electron microprobe

results in arrays of compositional values which are dis-

played as images with selected gray or color scales to

encode the range of compositional values. To estab-

lish the spatial correlation of two or more constituents,

the composition-composition histogram ('CCH') has

been developed to present quantitative compositional

mapping data with a straightfonward view of the numer-

ical relationships of the constituents. The CCH is the

two-dimensional analogy of the usual histogram and is

a type of scatter plot. Each pixel in one image is asso-

ciated with the corresponding pixel in the other image

to give a pair of numbers or coordinates. The CCH is

the pixel count accumulated in a 256x256 array ac-

cording to the coordinates. The CCH promises to be

useful for detecting inhomogeneities in materials, eval-

uating sampling and measurement statistics, and se-

lecting phases or features of interest for further analy-

sis.
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Secondary ion mass spectrometry (SIMS) is common-
ly used to measure the depth distributions of dopants

in semiconductors, where the dopant is introduced by

high energy ion implantation. Often SIMS is used to

study the redistribution of the dopant brought about by

sequent thermal processing. In other cases, the extent

of ion channeling in a crystalline substrate is of inter-

est, when the incident ion has been intentionally

aligned along a high symmetry axis. For these types of

studies it is usually assumed that the ion implanter is

delivering a pure beam of the specified ion at a well-

defined energy and current. The examples presented

in the paper will show that this assumption is not

always valid, and that SIMS can be a very useful diag-

nostic tool for detecting unexpected artifacts of ion im-

plantation.
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Optical benches.

Since the development of the electron microprobe by

Castaing in 1951, quantitative x-ray microanalysis has

evolved into one of the most powerful methods of spa-

tially resolved analysis. For most routine analyses, the

x-ray generation, absorption, and detection processes

are well understood and correction procedures can be

used to perform routine quantitative analyses at an ac-

curacy of 2% relative. There remain, however, several

areas of microanalyses for which the electron beam-
specimen interaction and the x-ray generation and ab-

sorption are not well known. During the past year at

NBS the authors have been working on the design and
construction of an electron/x-ray optical measurement
bench. The system consists of an electron gun, a
specimen goniometer which is capable of three-axis

orientation, and an x-ray spectrometer mount which
can be used to measure x-ray intensities at detector

take off angles of 0 to 180 degrees. The authors will

use this instrument for the measurement of fundamen-
tal parameters relating to improved correction proce-

dures for quantitative analysis.
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The scanning electron microscope (SEM) has seen
considerable use in characterizing the particulate pop-
ulations associated with air and water samples. How-
ever, the SEM has limitations with particle visibility and
analytical sensitivity as the particle size decreases
below a micrometer and into the nanometer range. In

this small particle size range, the secondary electron,

backscatter electron, and x-ray yield from a particle

can be very small compared to a bulk filter sample sub-

strate. The paper describes results from research into

various ways of improving imaging and x-ray analysis

from these small particles. Many parameters were
studied that would effect the imaging of submicro-
meter particles. Image contrast was measured as a
function of types of substrate filters, sample substrate

thickness, conductive coatings, accelerating voltage,

and CRT raster rate. The particle application used as
test specimens were chrysotile and amosite asbestos
and a fiberglass. A method of sample preparation was
found that enhances the visibility of small particles and
allows for improved x-ray sensitivity.
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Monte Carlo electron trajectory simulation is a power-
ful technique for modeling the interaction of electrons

with matter for problems in microscopy, microanalysis,

microfabrication. A 'conventional' Monte Carlo simula-

tion, which uses the screened Rutherford cross sec-

tion for elastic scattering and the Bethe continuous
energy loss equation for inelastic scattering, has been
tested for simulation at low beam energies. Compari-
son with experimental data reveals a systematic over-

estimation of electron backscattering high atomic
number materials. Results are presented for calcula-

tion of the depth distribution of x-ray production and
the lateral spatial distribution of backscattered elec-

trons.
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The separation of proteins on stationary phases con-
sisting of a bound organic chelator and a chelated di-

valent transition metal has been studied as a function

of metal ion species; mobile phase composition and
pH; and anion and cation concentration. Optimum sep-
aration was observed at alkaline pH on chelated nickel

stationary phases. The results suggest that ligand ex-

change is the major mechanism of separation under
basic conditions and that hydrophobic effects are the
result of the competition of nonnitrogen ions with am-
monium ions or amines for ligand binding sites modify-
ing or participating in protein binding. Protein binding

studies under weak acidic conditions are also present-

ed although the mechanism responsible for protein

binding is unclear.
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In a previous study, laser microprobe mass spectrome-
try (LAMMS) was shown to differentiate among parti-

cles of various nickel standards. The identification of

compounds such as these nickel species and their dis-

tribution between, or within, individual environmental
particles by LAMMS alone, however, is complicated by
both inherent particle heterogeneity and limitations of

the LAMMS technique. Using the complementary
techniques of scanning electron microscopy coupled
to an energy dispersive x-ray spectrometer and
LAMMS, however, the authors have shown that mo-
lecular structures may be assigned to nickel-contain-

ing particles produced by a fluidized bed roaster in a
nickel refinery.
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Over the past decade, many studies have been con-
ducted to address the prospect of multi-element quan-
tification by laser microprobe mass spectrometry
(LAMMS). The present paper assesses the effects of

sample geometry on elemental quantification by
LAMMS using the relative sensitivity factor approach.
The experiments described within address the most
important aspects of the laser and spectrometer opti-

mization procedure for quantitative elemental analysis

which is discussed in detail by Musselman. These ex-
periments include determining an einzel lens potential

for the selective transmission of atomic ions as op-
posed to cluster ions, correcting ion intensities for de-
tector saturation, and determining a laser energy for

the reproducible ionization of all elements present in

the sample. Unique from other quantitative studies,

data were collected under identical, optimized laser

and spectrometer conditions from three distinct ge-
ometries (thin film, spheres, and shards) of glass sam-
ples bearing the same nominal elemental composi-
tions.
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Values of x-ray loss due to electron backscatter (1-R)

have been recomputed with the aid of a Monte Carlo

simulation of electron scattering in solids. The values

obtained have been compared to previous computa-
tions. The method of calculating R for multi-element

specimens by computing the mass concentration aver-

age of the R-factors of the pure elements was exam-
ined and found to be satisfactory.
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Quantitative compositional mapping by electron probe
microanalysis requires accurate correction for spectral

background if useful maps are to be obtained for minor

(1-10 weight percent) and trace (< 1 weight percent)

constituents. Previous methods for background cor-

rection with wavelength-dispersive x-ray spectrometry

relied upon the measurement of a background channel

with a spectrometer. A new method is proposed which

increases efficiency by eliminating the need for a spec-

trometer measurement of background at each pixel In

an image. The new method takes advantage of the

lack of spectrometer defocusing for the background.

The composition calculated for the major elements at

each pixel combined with the atomic number depend-
ency of the x-ray bremsstrahlung is used to calculate

an appropriate background for each pixel. Background
correction to better than 0.1 weight percent and com-
parable to variations expected from counting statistics

is demonstrated.
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Quantitative compositional mapping by electron probe

microanalysis provides new capabilities for materials

characterization. Compositional contrast can be de-

tected to trace levels of 0.1 weight percent or lower.

Small changes in concentration can be detected, even
when the levels reside on a high background. Compo-
sitional images can be modified by a variety of image
processing techniques to enhance the visibility of se-

lected concentration ranges of interest. The new capa-

bilities can reveal unexpected structures which might

be missed by conventional microanalysis procedures.
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Monte Carlo electron trajectory simulation provides a
tool for calculating parameters of images in scanning
electron microscopy and quantitative x-ray microanaly-
sis. The basis for the simulation is the use of electric

scattering for modeling the angular deviation in the
electron trajectory and the Bethe continuous energy
loss equation for inelastic scattering. Statistical fluctu-

ations in the trajectories are incorporated through the
use of random numbers for the selection of the scat-

tering angle from the allowable range. Applications are
presented which illustrate the calculation of backscat-
tered electron compositional contrast. Type II magnet-
ic contrast, and x-ray depth production.
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Prompt gamma rays and charged particles emitted
during neutron capture have proven to be valuable for

nondestructive chemical analysis. Applications have
been somewhat limited by the low intensity of available

neutron beams. Long-wavelength neutrons from reac-

tor cold sources can be focused into beams of higher
intensity. By applying advanced neutron optics, it ap-
pears possible to produce a density of neutrons com-
parable to that in the sample irradiation position of a
research reactor, but confined to a small volume which
can be intimately surrounded by radiation detectors.

The authors anticipate greatly improved detection sen-
sitivities compared with existing thermal neutron in-

struments.
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Results for Ni/Au/S sandwich films demonstrate that

the observation of cluster ions in the laser microprobe
mass spectrum is a sensitive function of sample geom-
etry and orientation, laser power density, and ion fo-

cusing lens potential. With appropriate selection of the

above parameters, extensive ion recombination is ob-

served involving Ni(x)S(y) clusters. The clusters

appear to have narrower kinetic energy distributions

that also peak at lower energy in comparison to atomic
ions. All of these factors complicate the relationship

between the laser microprobe spectrum and the inher-

ent molecular structure of the solid sample.
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Depth distributions of x-ray generation have been
computed from Monte Carlo simulations of electron

trajectories in solids. Measurements of the depth distri-

butions from the literature are compared to the calcu-

lations for several examples. Both the measurements
and the calculations were normalized to remove the

effects of the beam energy, the excitation potential.

and the effect of different atomic numbers. The results
of several comparisons of experimental data and
Monte Carlo calculations are presented together with
a comparison with a mathematical model for the depth
distribution.
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Significant isotopic fractionation of gallium has been
observed during elution through an anion exchange
resin in the thiocyanate form. Two samples of NBS
Standard Reference Material 994 (certified (69)Ga/
(71)GA = 1.50676 plus or minus 0.00039) were
passed through the ion exchange columns, and frac-

tions were analyzed for isotopic composition and gal-

lium content using thermal ionization isotope dilution

mass spectrometry. The results show a depletion of

the light isotope in early fractions from the columns,
with a steady increase in the light isotope throughout
the elution. A materials balance of the product of the
isotopic composition and gallium content of each frac-

tion is in agreement with the isotopic composition of

the starting material.
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Dynamic coupled-column liquid chromatography is

used to determine both aqueous solubilities and cyclo-
dextrin inclusion complex formation constants for a
series of polynuclear aromatic hydrocarbons (PAHs).
The method is based on the increase in solubility af-

forded by cyclodextrins upon complexation. Formation
constant (K1) values are determined by using a-, B-,

and y-cyclodextrins at various temperatures. The rela-

tive precision of the calculated K, values is best for

cyclodextrin/PAH complexes with large formation con-
stants. The calculated solubilities are comparable to

literature values, and in most cases, formation con-
stant data are reproducible within 10%. The resulting

K values confirm that the formation of inclusion com-
plexes is based on the relative sizes of host and guest
molecules.
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Infrared spectra obtained in a world-wide round-robin
measurement of the oxygen content of silicon wafers
were evaluated to determine whether instrumental cor-

rection factors could be derived from the spectrum of a
silicon wafer polished on both sides. The data showed
that each instrument could be characterized by its re-
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sponse at the oxygen in silicon absorption band. Three
parameters were evaluated for possible use as calibra-

tion factors: the transmittance of the polished silicon at

2000/cm, the absorption coefficient of the 610/cm lat-

tice absorption band, and the absorption coefficient of

the 739/cm lattice absorption band. However, no
quantitatively consistent relationship was found be-

tween the measured oxygen content and any of these

potential internal calibration factors.
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A method for the removal of dissolved, mobile-phase

oxygen in liquid chromatography is presented. A plati-

num-on-alumina packed column catalyzes the oxida-

tion of methanol, consuming all oxygen. As little as 1 %
methanol added to the mobile phase produces sub-

stantial reduction of oxygen. The utility of the oxygen-

scrubber column is demonstrated for reductive elec-

trochemical and fluorescence detection in liquid chro-

matography.
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Three different approaches to the liquid chromatogra-

phic detection of nitro-polycyclic aromatic hydrocar-

bons in air and diesel particulate extracts are present-

ed, based on differential pulse (LCDPD) and ampero-
metric (LCEC) electrochemical detection and fluores-

cence detection following on-line reduction to the

amine. The particulate extraction/fractionation proce-

dure for each detection approach is discussed. The
operational advantages of oxygen removal with a plati-

num oxygen-scrubber (all three types of detection); the

use of modulated pulse detection (LCDPD); and wave-
length-programmed fluorescence detection (LCFI) are

explored. 1-Nitropyrene is determined in Standard Ref-

erence Material (SRM) 1650 Diesel Particulate Matter

and in several other 'round robin' samples by all three

methods. Results are compared to those obtained by

other techniques and by other laboratories. Additional-

ly, 2-nitrofluorene, 9-nitroanthracene, 7-

nitrobenzo(a)anthracene, and 6-nitrobenzo(a)pyrene

are determined in SRM 1650 by LCFI. The detection

limits for 1-nitropyrene (expressed as ng/mL injected)

are 170 (LCDPD), 2.0 (LCEC), and 0.6 (LCFI).
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Air pollution detection.

A new calibration source of gaseous nitric acid,

HN03(g) has been developed, based on the reaction

of gaseous hydrogen chloride, HCI(g), with solid silver

nitrate, AgN03(g). The concentration of HN03 pro-

duced by the system has been determined using three

independent techniques: tunable diode laser absorp-
tion spectroscopy (TDLAS), chemiluminescence de-
tection (CD), and ion chromatography (IC). In addition

to HN03 the calibration source was also examined for

such gases as HONO, NO, and N02. The HN03 cali-

bration system is also linear with dynamic dilution

down to 1 0 ppbv.
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The reproducibility of peak areas as a function of the
technique used for sample injection was investigated

in capillary supercritical fluid chromatography (SFC).

An injection technique has been developed to in-

crease the volume of sample introduced into the capil-

lary column. Using a modified time-split injection tech-

nique, long injection duration times were successfully

applied to achieve lower detection limits. Because the
on-column focusing was performed only by pressure
and temperature programming, no instrumental modifi-

cations were necessary. Up to 1.0 microliters of

sample solution was injected onto 50 micrometer i.d.

columns using the technique, with no observable peak
splitting. Dual detection using ultraviolet (UV) absorp-
tion and flame ionization detection (FID) was per-

formed in series, thereby avoiding the necessity of

splitting the column effluent. For the compounds in-

vestigated (five nitro-aromatics and one phthalate

ester), the absolute sensitivity of the UV detector was
significantly greater than that of the FID.
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The paper evaluates a new algorithm developed by the

author for calculating Interstitial oxygen concentration
in silicon wafers, using infrared transmission data.

These silicon wafers have a backside-damaged sur-

face and are referred to as being single-side-polished

(SSP). This evaluation is carried out for various back-
side surface types, which are typical of surfaces used
by the integrated circuit industry. Accurate measure-
ment of oxygen content is important for reduction of

the cost of quality control in the manufacture of inte-

grated circuits. A systematic offset in oxygen concen-
tration is found for (100) caustic surfaces of surface
category SCI. This offset is small (-1 .5%), and it exhib-

its a small dispersion (sigma = 0.9%), when calculated

with a new algorithm which features an interpolation

procedure for the forward scattering parameter, F.

This result is promising for development of a calibra-

tion approach for this surface category, which would
have a 2 sigma uncertainty of about plus or minus
1.8%.
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A commentary is presented on a 1974 paper by the
author which has been selected as a 'Citation Classic'
by Current Contents: Physical, Chemical and Earth
Sciences. The commentary addressed the back-
ground, circumstances and influence of the onginal
work.
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An electronic timing circuit using a microphone trigger-

ing device has been developed for elimination of fre-

quency-jitter in diode laser spectrometers employing
closed-cycle refrigerators. Mechanical compressor
piston shocks are detected by the microphone and ac-
tuate an electronic circuit which ultimately interrupts

data acquisition until the mechanical vibrations are
completely quenched. In this way, laser sweeps con-
taminated by compressor frequency-jitter are not co-
averaged. Employing this circuit, measured Doppler
halfwidths were greatly reduced by as much as 20%.
The importance of eliminating the mechanically-in-
duced frequency-jitter when carrying out quantitative
diode laser measurements is further discussed.
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A series of monomeric and polymeric alkyi phases of
different phase lengths were prepared by reaction with
appropriate mono- and trichlorosilanes. Selectivity

changes with alkyI phase length were examined for

phases ranging in length from C8 to C30. The retention
behavior of polycyclic aromatic hydrocarbons (PAH)
was observed to vary significantly with alkyI length.

Using PAH probe solutes, phase selectivity of long
chain length monomeric phases was found to ap-
proach that observed for CI 8 polymeric phases. Re-
tention behavior is discussed in terms of a schematic
representation of bonded phase structure.
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Reversed-phase high performance liquid chromatog-
raphy coupled to amperometric detection at a Hg/Au-
film electrode was used to determine 9 hydrophilic

thiols in sediment porewater samples from the Chesa-
peake Bay. The detection limit is about 2 pmol and the

precision is better than 3% at the 100 pmol level.

Glassy carbon and bare Au electrodes were also ex-

amined, but were found to have higher residual cur-

rents and more interferences than the Hg/Au-film. The
stability of thiols with respect to oxidation, in both

standard solutions and samples, was also investigated

under various conditions.
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A liquid chromatography system has been interfaced

to an inductively coupled plasma mass spectrometer

in order to analyze injectable biological products for

thimerosal. Thimerosal is a mercury containing antimi-

crobial agent used as a preservative in these materi-

als. Sample types analyzed ranged from vaccines and
toxoids (influenza virus vaccine and tetanus toxoid) to

diluents, containing only the preservative in a saline

solution. Samples were analyzed quantitatively for thi-

merosal content and qualitatively for the presence of

decomposition products detectable by this method,

such as methylmercury chloride, dimethylmercury and
mercury(ll) chloride. Flow injection was used to con-

firm that all mercury species in the samples were de-

termined by liquid chromatography.
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The combined analytical capabilities of isotope dilu-

tion, laser-induced resonance ionization spectroscopy,

and mass spectrometry, integrated in the resonance
ionization mass spectrometry technique (RIMS), have

been evaluated as a tool for quantitative elemental im-

purity analysis of SIMOX (separation by implanted

oxygen), a new silicon-based material prepared by

oxygen implants. The vanadium impurity content was
measured in the top crystalline SIMOX film and the

oxygen-synthesized buried oxide layer in commercial

wafers, resulting in 0.14 microg/g + or - 20%, or 1.7 x

10(sup 15) atoms/cubic cm. A similar analysis on the

substrate bulk shows about 30 times lower vanadium
impurity levels. The origin of this contamination may be
linked to the oxygen implant, although no modeling for

it is offered here. The sensitivity of RIMS to vanadium
is in the pg/g range. The accuracy of results is limited

by the uncertainty in the blank, in view of the low total

vanadium content in the specimen.
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A technique has been developed at NBS for the high
quality production of Accelerator Mass Spectrometry
(AMS) targets with optimization of chemical yields, ion

currents, blanks and throughput. The approach en-

compasses sample combustion to C02, catalytic re-

duction of C02 to elemental carbon on high-purity iron

wool and 'in situ' formation of a homogeneous iron-

carbon bead; all steps are performed in a closed
system. The total measurement system blank and vari-

ability are considered in light of contributions from
combustion, iron wool, reduction, beading and ma-
chine blank. Use of this approach provides effective

management of large numbers of specialized samples.
Chemical yields for 50-700 microgram-C samples de-
posited on 15 mg iron wool were greater than 90%.
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The report is intended to provide an introduction to

chemical instrumentation to workers whose training

lies outside the area of experimental chemistry. It is

especially geared toward scientific managers in gov-
ernment and industrial laboratories who must interact

on a daily basis with chemical professionals, and who
often have highly sophisticated analytical chemistry

laboratories under their jurisdiction. The first report

deals with instrumental separation methods. After an
introduction to the nature of mixtures, the topics of gas
chromatography, high performance liquid chromatog-
raphy, supercritical fluid chromatography, and electro-

phoresis are discussed. These sections are followed

by an appendix covering calibration methods. A glos-

sary is provided in which terms not covered in the body
of the report are defined.
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A method for using FTIR spectroscopy for obtaining

multi-component gas quantitation is presented. The
method is a real-time operating technique and is

robust against interferences from uncharacterized

species.
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The direct-imaging ion microscope offers the possibili-

ty of performing quantitative analysis in parallel for a
large array of locations imaged simultaneously on a
specimen. Digitization of the television signal offers

certain advantages. (1) High secondary ion intensities

can be measured. (2) Because each location in the

image is measured separately and simultaneously,

even if one portion of the image saturates, useful

measurements can be obtained in the unsaturated
portion of the image. (3) Real time analog imaging is

directly available during the digitization for continuous
monitoring of the sample. The work examines TV digiti-

zation of secondary ion mass spectrometry (SIMS)
images with respect to the accuracy, precision, and dy-
namic range which can be achieved in measuring iso-

topic and elemental ratios.
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Fluorescence spectrometry is used extensively in ana-
lytical chemistry as well as in color science. Although
the objectives of the measurement and the instrumen-
tation and methodologies used are different, it will be
shown that the underlying concepts are essentially the
same in chemistry and colorimetry, and that theoretical

descriptions applicable in one discipline are also ob-
jectives and experimental techniques, a unified de-
scription of fluorescence measurements will be devel-
oped. The starting point for the discussion are radio-

metric definitions which are useful for the phenomeno-
logical characterization of colorimetric samples. The
definitions are then reduced to the analogous molecu-
lar quantities which are of interest in photochemistry.
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The report summarizes the technical activities of the
Center for Analytical Chemistry at the National Bureau
of Standards. It emphasizes activities over the Fiscal

Year 1986 in the Inorganic Analytical Research Divi-

sion, the Organic Analytical Research Division, and the
Gas and Particulate Science Division. In addition, it de-
scribes certain special activities in the Center including
quality assurance and voluntary standardization co-
ordination.
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The hydrodynamic behavior and stability of liposomes
in flow injection analysis have been examined, in order
to evaluate their usefulness as analytical reagents in

continuous flow systems. It was found that liposomes
containing the fluorescent self-quenching dye, carbox-
yfluorescein, are stable in the flow system and do not
release their trapped contents even at flow rates of 2
mL/min. Differences in concentration profiles for solu-

tion and liposome samples have been examined under
conditions of induced radial mixing in a knitted delay
tube and a packed bead column. No aspects of lipo-

some behavior have been observed that are not ex-

plained by their small diffusion coefficient. Under con-
ditions of appropriate assay formats, liposomes will be
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important signal enhancement tools for flow injection

analysis.
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Systems for the separation of inorganic compounds of

environmental interest are described. They consist of

a high-pressure liquid chromalograph linked to a
graphite furnace atomic absorption or inductively cou-

pled plasma spectrometer as the element-specific de-

tector. The possibility of correlating the elution rates of

compounds from columns with their biological activity

is discussed.

000^249
PB90-254426 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Office of Standard Reference Data.

NBS/EPA Data Base of Evaluated Electron Ioniza-

tion Mass Spectra.
Final rept.

W. L. Budde, S. G. Lias, S. R. Heller, and G. W. A.

Milne. 1989, 2p
Pub. in the Wiley/NBS (National Bureau of Standards)

Registry of Mass Spectral Data, v1 pxii-xiii 1 989.

Keywords: 'Organic compounds, 'Mass spectrosco-

py, Ionization, Spectrum analysis. Molecular weight,

Molecular structure, Reprints, CAS number, Chemical
nomenclature.

The publication presents a collection of 44,205 evalu-

ated electron ionization mass spectra of individual sub-

stances. The spectra are given in bar graph format

over the full mass range. Each spectrum is accompa-
nied by a Chemical Abstracts Service Registry

Number, a Chemical Abstracts Collective Index sub-

stance name, a molecular formula, a molecular weight,

and a structural formula.
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Practical societal needs and basic scientific advances
frequently rely on Measurement Processes possess-
ing specified detection capabilities with acceptable
probabilities of false positives and false negatives. The
first part of the overview introduces the basic concept
of (chemical) detection, together with its applicability to

selected societal problems such as the detection of

natural hazards and the implementation of certain reg-

ulations. Basic scientific measurement issues related

to assumptions and their validity, and hypothesis test-

ing in relation to analyte detection are next introduced.

Part two comprises a brief historical review, highlight-

ing major contributions to the concept and realization

of detection in chemical applications primarily over the

last two decades. The current state-of-the-art in chem-
istry is then considered. Part three is the most exten-

sive, as it seeks to expose most of the technical issues

involved in deriving meaningful detection decisions

and detection limits, considering the overall Chemical
Measurement Process.
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Supercritical fluid chromatography is a technique
which offers many unique advantages and opportuni-
ties when implemented as a physicochemical meas-
urement technique. A logical intermediary between
gas chromatography (G.C.) and high performance
liquid chromatography (H.P.L.C.), supercritical fluid

chromatography (S.F.C.) finds a natural place in ther-

mophysics research. In the paper, a brief overview of

S.F.C. is given (with reference to a newly constructed
instrument), followed by a general description of the
measurements made possible by this tool. In addition,

some preliminary measurements are presented.

000,252
PB91-107128 PC A09/MF A01
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Thermophysics Div.

Spectroscopic Library for Alternative Refrigerant
Analysis.
Special pub. (Final).

T, J. Bruno. Aug 90, 192p NIST/SP-794
Also available from SupL of Docs, as SN003-003-
03036-8. Sponsored by Department of Energy, Wash-
ington, DC. Office of Buildings and Community Sys-
tems.

Keywords: 'Refrigerants, 'Mass spectra, 'Infrared

spectra. Chemical analysis, Air pollution abatement.
Halogen organic compounds, Chemical reactions, De-
composition reactions. Physical properties, Safety,
'Environmental chemical substitutes, Air pollution de-
tection. Ozone layer.

The Special Publication contains infrared and mass
spectra for a wide range of chlorofluoro-bromo eth-

anes and ethylenes that are relevant to research on
alternative refrigerants. Alternative refrigerants are
working fluids that are thought not to contribute signifi-

cantly to atmospheric ozone depletion. In addition to

the spectroscopic data, some physical property and
safety information is included for each fluid as well. Not
all of the compounds covered in the publication can be
used as refrigerants. Indeed, some of them are in fact

solids under ambient conditions, and others are fully

halogenated, thus making them unfavorable from an
ozone depletion standpoint. The study of all of these
materials is important, however, since many will be
found as impurities or reaction/decomposition prod-
ucts of refrigerant fluids. The publication provides a
signal source for some particularly useful analytical in-

formation needed in the identification of these com-
pounds.
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A new isotope dilution mass spectrometric method for

uric acid is described. A known weight of (1,3-(15)N2)

uric acid is added to a known weight of serum, and the
mixture is allowed to equilibrate. The serum is put
through an anion-exchange resin, and the isolated uric

acid is converted to the tetrakis(tert-butyldimethyiallyl)

derivative of uric acid. For measurement, the derivative

is injected into a gas chromatograph interfaced with a
low-resolution, magnetic sector mass spectrometer.
Isotope radio measurements are made from the abun-
dances of the (M-tert-butyl)(-|-) ions at m/e 567 and
569. Bias is investigated by measuring the uric acid

level in the same samples under different chromato-
graphic conditions and with different ionization tech-

Analytical Chemistry

niques. Uric acid was determined in three lyophilized
human serum pools by this method. For Standard Ref-
erence Material (SRM) 909, four sets of six samples
each were prepared. For Candidate SRM 909a, which
consisted of two pools, each with a different level of
uric acid, six sets of two samples of each level were
prepared. The coefficient of variation for a single
measurement ranged from 0.34% to 0.42%, while the
relative standard error of the mean ranged from 0.06%
to 0.14%. The combination of high precision and ab-
sence of significant bias in the results qualifies this
method as a candidate definitive method as defined by
the National Committee for Clinical Laboratory Stand-
ards.
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There has been an ongoing quest for development of
ever more sensitive and selective detection methods
for studying various gas molecules of atmospheric im-
portance. Both laboratory and ambient studies often
require instrumentation capable of measuring ultra-

trace concentrations of such gases at, and below, the
part-per-billion range. Concurrently, accurate calibra-
tion standards, particularly those verified by independ-
ent techniques, are also required. The sensitive, selec-
tive and versatile technique of infrared tunable diode
laser absorption spectrometry is especially well suited
for ultra-trace gas measurements. This combination
which is not shared by many other measurement tech-
niques, results from the fact that diode laser spectrom-
eters can be operated in an absolute mode as well as
a more sensitive relative mode. In the paper, the au-
thors discuss these capabilities and present specific
examples for the measurement and calibration of ultra-

trace levels of the important atmospheric gases N02
and HCl. In addition. The authors further discuss the
application of tunable diode laser absorption spec-
trometry in the verification of N02 permeation stand-
ards using the gas-phase titration reaction between
NO and 03.
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The mass flow measurement facility at the National In-

stitute of Standards and Technology (NIST) in Boulder,
Colorado, U.S.A., has been upgraded and an analysis
of the precision and accuracy has been performed.
The facility uses nitrogen as the process fluid which
circulates through two flow measurement test sec-
tions. The first test section is used to test cryogenic
flowmeters and operates at temperatures between 80
and 90 K and at pressures between 0.1 and 0.8 MPa.
The second test section is used to test gas flowmeters
and operates near ambient temperature and pressures
between 3.8 and 4.1 MPa. The gas, at a density of 48
kg/cu m, is converted back to liquid, at a density of 800
kg/cu m, and the mass is measured with a load cell.

The paper describes the operation and capabilities of
this nitrogen mass flow measurement facility. The pre-
cision and accuracy of mass flow measurement in both
the gas and liquid test sections are documented. Per-
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formance of several flowmeters In the gas and liquid

test sections are shown.
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In the reversed-phase liquid chromatographic separa-

tion of polycyclic aromatic hydrocarbons (PAHs) on

CI 8 phases, methyl-substituted PAHs are expected to

elute after the unsubstituted parent PAH based on the

increase in hydrocarbonaceous contact area of the

methyl-substituted PAHs. However, the authors have

observed that several methyl-substituted PAHs elute

prior to the parent compound, e.g., 1 -methylperylene,

1-methylpicene and 13-methylpicene. To investigate

this anomalous retention behavior, the retention char-

acteristics of all methyl-substituted isomers of chry-

sene, picene and perylene were compared on a series

of sixteen commercially prepared CI 8 phases. The
anomalous retention behavior was observed only on

polymeric CI 8 phases (i.e., those prepared using trl-

functional silanes) whereas the methyl-substituted

PAHs elute after the parent PAH, as would be expect-

ed, on monomeric CI 8 phases (i.e., those prepared

using monofunctional silanes). The early elution of

some of these methyl-substituted isomers is related to

the non-planarity of these PAHs due to the presence

of the methyl group in the so-called 'bay-region' of the

PAH structure. The non-planarity of these methyl-

PAHs can be characterized by the dihedral angle of

distortion between the aromatic rings.
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Field-ion microscopy is a real-space atomic resolution

microscopy that has the unique ability of serial section-

ing a specimen in a controlled manner. Thus, the true

three-dimensional structure of defects and particles

may be obtained. Atom probe analysis is a powerful

chemical analysis technique that possesses both high

spatial (<2nm) and depth (0.2 nm) resolutions. Light

elemental analyses are routine because there is no

mass limitation for this mass spectrometric technique.

The paper first presents a general description of the

physics of these techniques, followed by a selected

review of applications.
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The process used to certify Standard Reference Mate-

rial (SRM) 916a Bilirubin is described. The certification

involved the use of various analytical techniques to

detect or quantitate impurities, as well as to character-

ize the SRM itself. Bilirubin (BR) is believed to exist, in

human serum, as the IX alpha isomer. Samples pre-

pared commercially, including this SRM, also contain

the III alpha and XIII alpha isomers which are believed

to be formed during purification. For the SRM, the

three isomers were measured by HPLC and TLC. 1H
NMR was used to detect and quantitate chloroform in

the BR. Biliverdine and mesobilirubin were not detect-

ed. Impurities insoluble in chloroform, the residue from
the ashing of BR, and volatiles were measured, in addi-

tion to non-acidic impurities and impurities more acidic

than BR. The absorptivity of BR in chloroform was
measured. A pink fluorescent impurity was detected
and measured by TLC. From these analyses, a best

estimate of the total amount of impurities was deter-

mined, and the BR was issued as SRM 916a with a
certified purity of 98.3 -I- or - 0.3%.
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Thermal analysis of Ba2YCu30x using conventional

platinum cells yields a series of well-defined reversible

thermal events between 850 and 1000 C. These are

interpreted as being due to the products of platinum

reaction. A potential solution to this problem is the use
of MgO cells.
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Nuclear methods of chemical analysis have played a

prominent role in the accurate determination of the

composition of Standard Reference Materials and
other standards. The characteristic sensitivity, multie-

lement capability, and freedom from chemical biases

unique to nuclear methods assure them a continuing

role in the standards laboratory.
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An analytical method for the determination of butyltin

compounds in simulated estuarine water using bonded
octadecyl silica as a solid phase adsorbent, followed

by hydride derivatization and gas chromatography cou-

pled with a tin selective flame photometric detection is

described. The method is amenable to automation and
has detection limits of about 5 ng/L for each of the four

butyltin species. Relative standard deviations for eight

replicate analyses of samples spiked a 1 00 ng/L range

from 4-20% depending on the butyltin species.
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A method for the relatively rapid determination of di-

and tributyltin species in sediment and microbial bio-

films is presented. Di- and tributyltin species were de-
tected in Chesapeake Bay sediments using this

method. Microbial biofilms grown on glass slides ex-
hibited substantial accumulation of tributyltin species
from solution. This method should have useful applica-

tion to sediment analysis of di- and tributyltin species
and for studies on the accumulation and fate of tribu-

tyltin in microbial biofilms.
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Isotope dilution mass spectrometry (IDMS) can pro-

vide concentration and isotopic information of high
quality for analytes in a variety of matrices. However,
the IDMS technique has been underutilized for gase-
ous analytes, and many effects on analytical precision

and accuracy are not well understood. The authors
have recently developed manometry-based gas IDMS
for the analysis of C02-in-air. Here, the authors report

results from that study to understand the practical iso-

topic effects that occur when blending isotopically dif-

ferent pools of a molecular analyte, and the use of mul-
tiple fractional abundance ratios as a way to monitor
these isotopic effects.
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The present paper consists of three parts. The first

part presents the experimental results and a qualitative

discussion of some aspects of the results and a quali-

tative discussion of some aspects of the results. The
second part deals with alkyi ion affinities. For this pur-

pose we note that protonated isocyanides may be con-
sidered alkylated hydrogen cyanides, i.e., HCN-R(+).
We, therefore,use the present data to derive the alkyI

cation affinities of HCN, i.e., the bond-dissociation en-

ergies D (R-NCH(+)). These results are compared
with the alkyI cation affinities of other lone-pair donors,

specifically, H20), NH3, and HNC. The point of interest

here is whether the alkyI cation affinities correlate with
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stabilities of the ions as measured by the hydride affin-

ities of R + . The last part presents a theoretical exami-

nation of the trends observed in the experimental data.

Specifically, we look into the following questions; (1)

Why is the proton affinity of RNC higher than that of

the corresponding RCN isomer and why are these dif-

ferences Independent of R. (2) What bond length

changes occur in RNC upon protonation and what are

the origins of these changes. (3) What is the source of

the alkyi substituent effect on the observed proton af-

finities: Keywords: Protons; Affinities; Cyanides; Iso-

cyanides; AlkyI compounds; Effects.
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Differential scanning calorimetry (DSC) measurements
were performed on the thermal denaturation of ribonu-

clease alpha and ribonuclease alpha complexed with

an inhibitor, cytidine or uridine 3'-monophosphate, in

sodium acetate buffered solutions. Thermal denatura-

tion of the complex results in dissociation of the com-
plex into denatured ribonuclease alpha and free inhibi-

tor. Binding constants of the inhibitor to ribonuclease

alpha were determined from the increase in the dena-

turation temperature of ribonuclease alpha in the com-
plexed form and from the denaturation enthalpy of the

complex. Binding enthalpies of the inhibitor to ribonu-

clease alpha were determined from the increase in the

denaturation enthalpy of ribonuclease alpha com-
plexed with the inhibitor. For the cytidine inhibitor in 0.2

M sodium acetate buffered solutions, the binding con-

stants increase from 87 + or-8tVl(-1)(pH7.0) to 1410

-I- or - 54 M(-1) (pH 5.0), while the binding enthalpies

increase from 17 + or - 13 kJ/mol(-1) (pH 4.7) to 79 +
or -15 kJ/mol(-1) (pH 5.5). For the uridine inhibitor in

0.2 M sodium acetate buffered solutions, the binding

constants increase from 104 -i- or - 1 M(-1) (pH 7.0) to

402 -I- or - 7M(-1 ) (ph 5.5), while the binding enthalpies

increase from 16 + or - 5 kJ/mol(-1) (pH 6.0) to 37 +
or - 4 kJ/mol(-1) (pH 7.0). The binding constants and
enthalpies of the cytidine inhibitor in 0.05 IVl sodium
acetrate buffered solutions increase respectively from

328 -I- or-37/M(-1)(pH 6.5) to 2200 + or - 364 Iv1(-1)

(pH 5.5) and from 22 kJ/mol(-1) (pH 5.5) to 45 -(- or -

7kJ/mol (-1)(pH 6.5).
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Relative rates of reactions of phenyl radicals with a
series of aromatic and polycyclic aromatic compounds
are reported. Most studies were done in static reactors

at 450 C using diphenyldiketone (benzil) as the phenyl

radical source. Reactions with the following molecules

are reported: benzene, toluene, p-xylene, 1,3,5-tri-

methylbenzene, phenol, bromobenzene, naphthalene,

biphenyl, anthracene, 9-methylanthracene and tri-

phenylene. For reactions with substituted benzenes,
H-abstraction is the dominant reaction. Relative rates

of phenylation at different sites do not closely follow

established trends for rates of radical attack. It is pro-

posed that these deviations are primarily due to a de-

pendence of the degree of reversibility on the phenyla-

tion site.
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Recent applications of tetracyanoethylene(TCNE) in

organometallic chemistry are reviewed, the survey is

mainly concerned with selected reactions of tetracyan-

oethylene which have use or potential use in organo-
metallic synthesis. Among other topics, it includes dis-

cussion on structure and bonding of metal-tetracyano-

methylene complexes, reactions of main-group organ-
ometallics with TCNE, reactions of metallocenes with

TCNE, and reactions of transition-metal complexes
with TCNE; also reactions of metal-coordinated al-

kenes and alkynes with TCNE, and reactions of plati-

num-family complexes with TCNE.
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Chemical transformations of microparticles are con-
veniently studied in the Raman microprobe. The analy-

sis can be performed under ambient conditions, with-

out the constraints of an evacuated sample chamber,
permitting the analyst to study compositional changes
undergone by reactive particles. Furthermore, Raman
microspectroscopy provides for molecular speciation,

thus discerning compositional transformations that

would ordinarily not be detected by any of the elemen-
tal microprobe techniques. The attributes have al-

lowed the study of various types of particle systems
which undergo rapid, moderately fast, and slow, long-

term chemical modifications when in contact with the
reactive components of ambient air. Discussed are ex-

amples from various areas of NBS research related to

the study of sulfate aerosols with relevance to atmos-
pheric reactions, characterization of microparticle

transformations in the lithium oxide/hydroxide system,
and investigation of the long-term stability of uranium
oxide reference materials. The chemical transforma-

tions in the particle systems are governed by the reac-

tivities to concentrations of H20, C02 and NH3 in am-
bient air.
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The silicon nitride that forms as a result of reaction be-
tween solid silicon and nitrogen has several morpholo-
gies and occurs in the two phases, alpha and beta.

Reasons are proposed to account for certain reaction

conditions to particular microstructural features of the

product. The reaction conditions considered were tem-
perature, addition of other gases to the nitrogen, and
whether or not the gas is flowing over the reacting sur-

face. Both the morphology and the phase composition
of each microconstituent in the product were exam-
ined. The observations were made using high purity

single crystal silicon slices and purified nitrogen at

temperatures below the melting point of silicon.
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The peroxyl radicals CF302, CCI302, and CBr302
were produced by radiolysis of aerated aqueous-alco-
hol solutions of CFSBr, CF3CI, CCI4, or CBr4. Kinetic
spectrophotometric presence of various substrates:
urate, ascorbate, xanthine, hydroquinone, p-methoxy-
phenol, phenol, and chlorpromazine. Absolute rate

constants for one-electron oxidation of these sub-
strates by the alkylperoxyl radicals were found to vary
from 10(sup 5) to 10(sup 9)/M/s), depending to some
extent on the order of reactivity of CF302, which may
have deleterious effects on biological systems. Its

likely environmental precursor, CF2Br, which is used
as a fire extinguisher and a refrigerant, was found to be
reduced by a ferrous porphyrin model for cytochrome
P450, only very slowly and thus is not expected to
have major toxic effect if inhaled.
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The formation and decay of the pi-radical cation of zinc
tetrakis(N-methyl-4-pyridinio)porphyrin (ZnTMPyP4+)
were studied by using the pulse radiolysis technique.
The radical cation (ZnTMPyP5-i-) was produced in

N20-saturated, aqueous solutions containing azide
ions. Its formation and decay kinetics were monitored
by following its absorbance at 700 nm. The formation
kinetics and the initial absorbance were found to
depend on both ZnTMPyP4+ and azide concentra-
tions. The decay kinetics were second order with re-

spect to (ZnTMPyP5-i-) and depended on (N3 minus),
(ZnTMPyP4-i-), and the ionic strength. The results are
explained by multicomplexation of ZnTMPyP5-i- with
azide and by a decay via an equilibrium process involv-

ing the ZnTMPyP5-i-/N3 minus complexes,
ZnTMPyP4-i-, and the dication ZnTMPyP6-i-. When a
negatively charged polyelectrolyte,

poly(styrenesulfonate) (PSS), was added, a decrease
in the rate of the AnTMPyP5+ formation was ob-
served as well as a decrease in the initial absorbance.
These results are related to the binding of the porphy-
rin to the oppositely charged polyelectrolyte. A slight

increase in the decay rate was also observed, which
was interpreted by dynamics of the binding process, or
aggregation. Optimal conditions are suggested for utili-

zation of ZnTMPyP4-|- in the photooxidation of water.
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A research scale, magnetically coupled, hermetically

sealed stirrer module is described. The unit is capable
of providing efficient, high shear stirring within chemi-
cal reactors with the rigorous exclusion of atmospheric
contaminants.
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Hydrogen insertion compounds of V9Mo6O40 have
been synthesized and investigated using incoherent
inelastic neutron scattering (HNS) vibrational spectros-

copy. IINS spectra of H(X)V9Mo6O40 (x = 7.8 and
17.5) confirm that in both phases H is present in co-

ordinated hydroxyl groups. There is no evidence for

the presence of coordinated water in contrast to the

hydrogen insertion compounds of Mo03 and V205.
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Absolute rate constants have been determined for the

gas phase reactions of OH radicals with a series of

aliphatic ketones using the flash photolysis resonance
fluorescence measurement technique. Experiments
were performed over the temperature range 240 -

440K at total pressures (using Ar diluent gas) between
25-50 torr. The rate constant data for acetone (k1), 2-

butanone (k2), and 3-pentanone (k3) were used to

derive the Arrhenius expressions: k1 = (1.7 plus or

minus 0.4) X 10(sup -12) exp (-(600 plus or minus 75)/

T)/cubic cm/molecule/s; k2 = (2.3 plus or minus 1.1)

X 10(sup -12) exp (-(170 plus or minus 120)/T)/cubic

cm/molecule/s; and k3 = (2.8 plus or minus 0.3) x

10(sup -12) exp (10 plus or minus 35)/T)/cubic cm/
molecule/s. These results are discussed in terms of

reactivity trends for C-H bonds located in the alpha,

beta, and gamma positions with respect to the carbon-

yl group.
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Absolute rate constants for the gas phase reactions of

OH radicals with ethane, benzene, fluorobenzene,

chlorobenzene, bromobenzene, iodobenzene, and

hexafluorobenzene have been measured over the
temperature range 234-438K using the flash photoly-
sis resonance fluorescence technique. At elevated
temperatures and under pseudo-first-order reaction
conditions, non-exponential hydroxyl radical decays
were observed for benzene and the monosubstituted
halo-aromatics. For ethane and hexafluorobenzene,
exponential decays were observed over the complete
temperature range and the data were fit by the Arrhen-
ius expressions: k1 = (8.4 plus or minus 3.1) x 10(sup
12) exp ((-1050 plus or minus 100)/T) and k7 = (1.3
plus or minus 0.3) x 10(sup -12) exp ((-610 plus or
minus 80)/T) respectively. The results are compared
with previous literature data and the mechanistic impli-

cations are discussed.
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Absolute rate constants have been determined for the
gas phase reactions of OH radicals with a series of
aliphatic ethers using the flash photolysis resonance
fluorescence technique. Experiments were performed
over the temperature range 240 - 440K at total pres-
sures (using Ar diluent gas) between 25-50 torr. The
kinetic data for dimethylether (k1), diethylether (k2),

and dipropylether (k3) were used to derive the Arrhen-
ius expressions: k1 = (6.7 plus or minus 1 .5) x 1 0(sup -

12) exp (-(300 plus or minus 70)/T)/cubic cm/mole-
cule/s; k2 = (5.6 plus or minus 1.7) x 10(sup -12) exp
((270 plus or minus 100)/T)/cubic cm/molecule/s;
and k3 = (11 plus or minus 3) x 10(sup -12) exp ((150
plus or minus 80)/T)/cubic cm/molecule/s. At 296K,
the measured rate constants (in units of 10(sup -13)/
cubic centimeter/molecule/s) were: k1 = (24.9 plus or
minus 2.2), k2 = (1 36 plus or minus 9), and k3 = (1 80
plus or minus 22). Room temperature rate constants
for the OH reactions with several other aliphatic ethers
were also measured. These were (in the above units):

di-n-butylether, (278 plus or minus 36); di-n-penty-
lether, (347 plus or minus 20); ethyleneoxide, (0.95
plus or minus 0.05); propyleneoxide, (4.95 plus or
minus 0.52); and tetrahydrofuran, (178 plus or minus
16).
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Film growth on glass fibers (40 micrometers diameter)
is used to probe the distribution of SiH4 decomposition
products that produce alpha-Si:H films in silane rf glow
discharges. The film thickness on fibers spanning the
electrodes is measured versus position to map the
spatial variation of the film-precursor (radical) density.

The optical emission from the discharge, which is

shown to be essentially equivalent to the distributed

source of SiH4 decomposition products, is compared
to the density maps. The comparison shows that the
SiH3 radical dominates deposition, that the SiH3 is

produced in the optically bright regions of the dis-

charge, and that H atoms react rapidly with SiH4
before diffusing significant distances in the discharge.
The perturbative nature of the probes on the discharge
environment is also addressed.
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Preparation of Well-Ordered, Oxygen-Rich
Sn02(1 10) Surfaces via Oxygen Plasma Treatment.
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Keywords: 'Tin oxides. Surfaces, Stoichiometry, Oxi-
dation, Energy gap, Vacancies(Crystal defects). Re-
prints, Low energy electron diffraction. Ion scattering,
Photoemission, Oxygen plasma. Band theory.

The problems involved in preparing well-defined metal
oxide surfaces are well known. The authors are investi-
gating low power rf oxygen plasma treatment as a
method for producing metal oxide surfaces of con-
trolled stoichiometry and structure. The effects of ex-
posing a 300 K oxygen deficient SnO2(110) - 4X1 sur-
face to an oxygen plasma (0.1 Torr) have been exam-
ined using low-energy electron diffraction (LEED), x-
ray photoemission spectroscopy (XPS), ultraviolet
photoemission spectroscopy (UPS), ion scattering
spectroscopy (ISS), and surface conductivity measure-
ments. Results from the plasma-exposed surface have
been compared to those obtained from a thermally oxi-
dized (1 Torr 02, 700 K)Sn02(1 10) surface.
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Surface Reaction Probability of Film-Producing
Radicals in Silane Glow Discharges.
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Keywords: 'Silane, Glow discharges. Chemical radi-
cals, Rephnts, 'Amorphous silicon, 'Silicon films,

'Surface reactions.

A sensitive and straightforward technique is developed
to measure the surface reaction probability beta for
radicals that produce alpha-Si:H films in silane glow
discharges. This technique is used to measure beta for
both rf and dc discharges under a variety of conditions.
Under conditions in which device-quality alpha-Si:H
film is produced, beta = 0.37 -f or - 0.04. There is no
discernible temperature dependence of beta between
20 and 250 C. This relatively large value of beta is in-

consistent with previous ideas that a small beta was
necessary to produce high-quality film. It is concluded
that although beta is correlated with film quality it does
not determine film quality. The authors propose that
the ability of the film-producing radical to diffuse on the
surface determines film quality.
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Chemistry of Dioxymethylenes and Dioxiranes.
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Keywords: 'Heat of formation, 'Epoxy compounds.
Chemical reactions, Computation, Thermochemistry,
Reprints, 'Dioxymethylenes, Literature surveys.

The chemistry of the dioxiranes and dioxymethylenes
are reviewed. On the basis of ab initio and thermoche-
mical estimation methods, the enthalpies of formation
of these species and the isomeric methylenebis(oxy)s
are calculated. The reactions leading to the formation
and unimolecular loss of these isomeric forms are dis-
cussed.

Industrial Chemistry & Chemical
Process Engineering
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Steady State Coupled Transport of Nitric Acid

through a Hollow Fiber Supported Liquid Mem-
brane.
Final rept.
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Pub. in ACS (American Ctiemical Society) Symposium
Series Liquid Membrane 347, p56-61 1987.

Keywords: * Nitric acid, "Membranes, Separation,

Water, Extraction, Mathematical models. Liquid

phases. Reprints, "Supported liquid membranes.
Aqueous solutions. Hollow fibers.

Nitric acid removal from an aqueous stream was ac-

complished by continuously passing the fluid through a

hollow-fiber-supported liquid membrane (SLM). The
nitric acid was extracted through the membrane wall

by coupled transport. The system was modeled as a

series of (SLM)-continuous stirred tank reactor (CSTR)

pairs. An approximate technique was used to predict

the steady state nitric acid concentration in the

system. The comparison with experimental data was
very good.

Photo & Radiation Chemistry
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Photochemistry of Diacetylene.
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S. dicker, and H. Okabe. 1987, 4p
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1987.
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Metastable state, Quantum efficiency. Reprints, 'Dia-

cetylene, Absorption coefficients. Satellite atmos-

pheres. Titan.

The photochemistry of diacetylene has been studied

at 147.0, 184.9, 228.8 and 253.7nm. The quantum
yields of products and of reactant disappearance were
measured in pure C4H2, C4H2 and N2 mixtures, and
C4H2 and D2 mixtures. The primary photochemical

process has been deduced from the photolysis of

C4H2 and D2 mixtures. Three dissociative processes

are found important at 147.0 nm in addition to the ex-

cited state reactions; they are in order of decreasing

importance, C4H2 + h(nu) -> C4H + H, C4H2 +
h{nu) -> C2H2 + C2, and C4H2 + h(nu) -> 2C2H +
h(nu) -> 2C2H. At longer wavelengths, reactions in-

volving excited metastable states become predomi-

nant. The long wavelength photochemistry of diacety-

lene may play an important role in the formation of the

stratospheric haze layer in Titan's atmosphere. Ab-

sorption coefficients of C4H2 have been measured in

the 1 90 to 260 nm region.
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Interfacial Electron Transfer Reactions between
Platinum Colloids and Reducing Radicals in Aque-
ous Solution.
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A. Harriman, G. R. Millward, P. Neta, M. C. Richoux,

and J. M. Thomas. 1988, 5p
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tron transfer, 'Platinum, 'Interfaces, 'Colloids, 'Free

radicals, Voltammetry, Electrode potentials. Diffusion
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Cyclic voltammetry has been used to evaluate redox

potentials, diffusion coefficients and heterogeneous
electrochemical rate constants for reducing radicals

derived from various N-methyl-bipyridinium ions, N-

methylpyridinium ions, aryl ketones and p-nitrobenzoic

acid in aqueous solution. The absorption spectra, rates

of formation and stabilities of the radicals have been
determined by pulse radiolytic techniques. All the

above radicals transfer an electron to collodial Pt parti-

cles (characterized by high resolution electron micros-

copy) and the bimolecular rate constants for such in-

terfacial reactions have been measured under pulse

radiolytic conditions. The magnitude of the rate con-

stants is found to depend upon a number of factors

related to both mass transfer and surface processes.
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Photoemission Cross Sections for Atomic Transi-

tions in the Extreme Ultraviolet Due to Electron
Collisions with Atoms and Molecules.
P. J. M. van der Burgt, W. B. Westerveld, and J. S.

Risley. c1989, 49p
Prepared in cooperation with American Chemical Soci-

ety, Washington, DC, American Inst, of Physics, New
York, and National Inst, of Standards and Technology,
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can ChemicI Society, 1155 16th St., NW, Washington,
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Keywords: 'Ultraviolet spectra, 'Atoms, 'Photoelec-

tric emission. Electron scattering. Ions, Cross sections.

Atomic transitions.

Cross sections for photoemission in the extreme ultra-

violet from excited atoms produced by electron colli-

sions with atoms and small molecules are reviewed.

Methods of normalization of cross sections deter-

mined from relative measurements are discussed. The
data are presented in tabular and graphical form.
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Measurements of the Ultraviolet Absorption
Cross-Sections for HO(sub 2) and CH(sub 3)0(sub
2) in the Gas Phase.
Final rept.

M. J. Kurylo, P. A. Ouellette, and T. J. Wallington.

1987, 15p
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ation, 'Absorption cross sections, 'Vapor phase,
'Free radicals, 'Hydrogen peroxide, 'Gases, Wave-
lengths, Optical density. Photolysis, Methylation, Re-
prints, 'Hydroperoxy radicals, 'Methylperoxy radicals.

Relative values of the gas phase absorption cross-

sections for hydroperoxy (H02) and methylperoxy
(CH202) radicals were determined at 298 K over the

wavelength ranges 210 - 250 nm and 210 - 280 nm
respectively. The determinations were based on
measurements of the initial optical density of each rad-

ical versus wavelength immediately following its flash

photolytic generation.
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Effect of X-rays on the Polycarbonate Substrate of
X-ray Calibration Standards.
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The effect of x-rays on the polycarbonate film sub-

strate of x-ray calibration standards is described. Ten-
sile measurements of polycarbonate specimens indi-

cate that deterioration of the polycarbonate is propor-

tional to the x-ray energy to which the film is exposed.
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Cluster Ion Formation under Laser Bombardment -

Studies of Recombination Using Isotope Labeling.
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Keywords: 'Photochemical reactions, 'Recombination
reactions, 'Ionization, 'Laser beams, 'Irradiation,

'Isotopic labelling, Mass spectroscopy, Pulsation, Thin

films, Plasmas(Physics), Reprints, 'Nickel sulfides,

'Sulfur 34, Electron microprobe analysis.

The analysis of natural abundance NiS particles

mounted on an isotopically enriched (34)S film using a
transmission geometry laser microprobe mass spec-
trometer provides a means for observing recombina-
tion reactions in the laser-induced plasma. It is appar-
ent that (34)S from the isotopically enriched thin film is

extensively combining in the plasma with nickel from
the NiS particle. In addition, the data suggest that the
recombination phenomenon occurs to a similar extent
for the three cluster ions NiS( + ), NiS2( + ), and
Ni2S(-(-). One exception for the NiS2(-|-) case is the
(58)Ni(34)S(34)S(-f ) ion which has a much larger con-
tribution to recombination by the (34)S film. It probably
reflects Ni attachment to (34)S(34)S dimers which are
formed almost exclusively by contributions from the
(34)Sfilm.
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Plasma Chemistry in Silane and Silane-Germane
Discharge Deposition.
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The spatial and energetic characteristics of rf and dc
parallel-plate deposition discharges are discussed,
along with the implications to plasma chemistry. The
results and interpretation of recent measurements of

silane, disilane, germane, and mixed-gas stochiometry
are discussed. The results yield the initial dissociation
branching between even and odd dangling-bond radi-

cals, as well as the relative roles of higher silanes and
silyl germanes (produced by the discharge) in the
chemistry. The deposition model and supporting data
are discussed as are various causes of film-quality

variations.
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Free Radical Chemistry of Aqueous-Phase SO(sub
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A major mode of oxidation of S02 in atmospheric
droplets involves a free radical chain. The free radical

chain contributes both to the acidification of precipita-

tion and to other possible chemical effects of atmos-
pheric S02. The article reviews present understanding
of the aqueous-phase radical chemistry of S02 and
discusses some of the important reactions in that com-
plex chain.
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Reactions of Iron Porphyrins with CF3, CF302, and
CBr302 Radicals.
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The reactions of ferric and ferrous deuteroporphyrin
(PFe(-i-3), PFe(+2)) with alkyl and peroxy radicals de-
hved from CF3Br and C8r4 were studied by kinetic

spectrophotometric pulse radiolysis in aqueous alco-
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hoi solutions. The fenous compound reacts with CF3
radical at nearly diffusion controlled rate (k=2 x

10(sup 9)/M/s) to form a metal-carbon bonded com-
plex. The PFe(+3)CF3 adduct subsequently reacts

with another PFe(-i-2) (k = 5 x 10(sup 6)/M/s) presum-
ably to form the carbene intermediate PFe(-|-2)CF2

which further hydrolyzes. The final products are

PFe(+3) and PFe(-|-2)C0. CF3 radicals react also

with PFe(+3) (k=4.5 x 10(sup 8)/M/s) to yield an oxi-

dized product. The initial product undergoes a slow re-

action (k=2.8 X 10(sup 3)/s) ascribed to ligand ex-

change. CBr3 radicals do not react with PFe(-i-3) on
the pulse radiolysis time scale (k<10(sup 6)/M/s).

The peroxy radicals CF302 and CBr302 oxidize

PFe(-i-3) with reaction rate constants of 3.9 x 10 (sup

8) and 2.8 X 10 (sup 8)/M/s, respectively. The rate

constant for the reaction of linolenic acid with CF302
radicals and CBr302 radicals are 6.9 x 10 (sup 6) and
1.2x10 (sup 6)/M/s, respectively.
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The influence of boron ion implants on the optical and
physical properties of Photochemically deposited Si02
films on HgO.7CdO.3Te and silicon has been investi-

gated. The distributions of the boron atoms between
the Si02 film and substrate have been determined by a
nondestructive neutron depth profiling method. The
implants produce an apparent densification of Si02
films, which is accompanied by an increase in refrac-

tive index and changes in the infrared vibrational spec-

tra for these films.
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High-Dose Intercomparison Study Involving Red
4034 Perspex and FWT-60-00 Radiochromic Dye
Films.
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The results of a dosimetry intercomparison exercise in-

volving red 4034 Perspex and FWT-60-00 dye film,

used in commercial radiation processing are reported.

Spectrophotomethc measurements, irradiations, and
thickness measurements were compared by the par-

ticipating laboratories. Good agreement was obtained

for all the measurements undertaken.
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Pulse radiolysis and laser-flash photolysis have been

used to generate the radicals S02(1-), S03(1-),

S04(1-), and S05(1-). Optical adsorption spectra for

these radicals and rate data on their self-reactions

have been derived. The decay of S02, S03, and S04
follow simple second-order kinetics; the decay of SOS
is slow and not second-order when the radical is gen-

erated by pulse radiolysis, but is second-order when
generated by 02 reacts rapidly with 02 and a rate con-

stant was derived. S03 also reacts rapidly with 02 and

a rate constant was derived for this reaction. The rate

constant for the reaction of H with S02 was deter-

mined.
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Radiation chemical studies of quinones and quinonoid
compounds (1 970-1 985) are reviewed.

Physical & Theoretical Chemistry
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Experimental and ab initio dissociation energies of the

(H20) n (CH3CN)mH(-i-) ions are reported. The exper-

imental energies range from 10-35 K cal/mol. The por-

tion is best stabilized by placing the maximum number
of acetonitrite molecules close to the protonated
center in such a way that the maximum number of ace-
tonitrite molecules close to the protonated center in

such a way that the formation of a network of strong

hydrogen bonds is still possible. Other results from this

work are; distinct solvent shells can be distinguished in

these complex ions; mixtures of several isomeric struc-

tures are unlikely for n < or = 4; when a water or an
acetonitrile molecule clusters with

(H20)(CH3CN)H(-|-), the proton is transferred from
the acetonitrite to the water; although electrostatic

interactions make the dominate contribution to the

bonding in these systems, polarization and charge-

transfer effects contribute also; there is a cooperativity

effect among the hydrogen bonds that lead to exten-

sive change in geometry and charge distribution also;

there is a cooperativity effect among the hydrogen and
the relative complexation energies along a series of

reactions correlate with many properties of the elec-

tron donor and with several properties of the electron

donor and with several properties of the proton donor.
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The techniques of solid state nuclear magnetic reso-

nance, fluorescence spectroscopy, electron spin reso-

nance, and x-ray diffraction were applied to character-
ize aspects of the solid state structures of rigid rod
polymers and their blends with flexible polymers. NMR
and fluorescence spectroscopies were used to investi-

gate the degree to which the rigid rod - flexible poly-
mers blends exist as phase separated systems. It was
found that these materials form primarily phase segre-
gated structures, a condition which limits the reinforc-

ing potential of rigid rod polymers in molecular com-
posites. Most specimens also reinforcing potential of

rigid rod polymers in molecular composites. Most
specimens also exhibited NMR signals indicative of

mobile, and presumably lower molecular weight, spe-
cies. It is postulated that these mobile species are
either water or residual acid from which the materials
are processed. Information regarding the location of
the mobile species in the structures exhibited by rigid

rod polymers and their blends with flexible polymers is

deduced from NMR. Electron spin resonance meas-
urements confirmed that free radicals are generated
during mechanically stressing rigid rod polymer fibers.

The as-processed fibers contained appreciable levels
of free radicals and annealing at elevated tempera-
tures caused a decrease in the free radical concentra-
tion by a factor of three. X-ray diffraction experiments
were conducted at elevated pressure in a diamond
anvil cell. The observed diffraction pattern is sugges-
tive of the formation of a more ordered structure at ele-

vated pressures. Keywords;
PBT(Poly(Benzobisthiazole); ABPBI (Poly(2,5(6) Benz-
imidazole); Nylon 6.
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Effects of orbital alignment on the near resonant
energy transfer process from Calcium (4s5p1P1) to

Calcium (4s5p 3PJ) induced by collisions with rare

gases are studied in a crossed molecular beam. A lin-

early polarized, pulsed ultraviolet laser is used to intro-

duce the initial orbital alignment, and the relative

energy transfer cross sections as a function of align-

ment are monitored by time-gated fluorescence detec-
tion. Differential results are observed with several rare

gases; a rare large, 50% enhancement in the rate is

observed for the perpendicular vs. parallel approach
with helium and neon. A smaller, but opposite effect is

observed for xenon and no effect of alignment occurs
with krypton.
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High Resolution Inverse Raman Spectroscopy of
the CO Q Branch.
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Preliminary results of a high resolution spectroscopic
study of the pressure dependence of the Raman vibra-

tional Q-branch spectrum of pure CO are reported.

Measurements are made at room temperature over
the pressure range 0.5 to 6 atm. The technique of

quasi-cw inverse Raman spectroscopy utilizing a
pulsed single-frequency laser source is employed. This
approach gives enhanced sensitivity compared to ear-

lier work which employed cw lasers, allowing exten-
sion of that work to higher accuracy, higher J states,
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and higher pressure. The goal of this work is to test the

accuracy of a modified exponential-gap rate law model
which is used to predict the pressure dependent spec-

tra. Keywords; Pressure broadening; Pressure shifting;

Q branch, Stimulated Raman spectroscopy; Rate law

analysis, Carbon monoxide. Reprints, (mjm)
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The line broadening and shifting of the vibrational Q
branch in pure HD has been measured for transitions J

= 0 to 3 at room temperature over the density range

0.8 to 10.6 amagat. The shifting and broadening coeffi-

cients have been determined with an uncertainty of -i-

or - .0002/cm/amaget, which now provides a discrimi-

nating test for various semiciassical and quantal theo-

retical calculations. The line broadening coefficients

are compared with linewidth data from other spectros-

copic branches and with measurements of the rates of

state-to-state rotational energy transfer. Use of an ex-

ponential gap law for the rates of rotational energy

transfer allows estimates to be made of the contribu-

tions to the linewidths from rotationally inelastic, elas-

tic vibrational dephasing, and elastic reorientation

processes. This analysis suggests that rotational

energy transfer occurs approximately 30% faster in v

= 1 than in v = 0. Reprints. (AW)
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Unimolecular Dynamics Following Vibrational

Overtone Excitation of HNS v1 = 5 and v1=6:
HN3(X,v,J,K) Yields HN(x(3)Sigma-
v,J,Omega) -i- N2(X(1)Sigma -i- g).

8. R. Foy, M. P. Casassa, J. C. Stephenson, and D.

S. King. Jul 88, 3p AFOSR-TR-89-0429
Pub. in Jnl. of Chemical Physics, v89 n1 p608-609, 1
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lecular energy levels. Excitation, Vibrational spectra.

We report measurements of the unimolecular vibra-

tional predissociation lifetimes and NH(X(3)sigma -)

product state distributions following excitation of the

fourth and fifth NH-stretching overtone transitions of

HN3. These state-to-state photodissociation experi-

ments provide and exceptionally detailed view of the

dynamics of rovibrationally excited HN3 and comple-

ment high resolution spectra and linewidth data for as-

signed rovibrational levels of v1 = 4, 5, and 6. Re-

prints. (AW)
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(-1-)): Experiment.
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tems. Electronic states. Energetic properties. Energy
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energy. Laser induced fluorescence, Photons, 'Photo-

dissociation, Population, Profiles, Reprints, Molecular
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ed Compounds.

Multiphoton vibrational excitation of deuterated hydra-

zoic acid, DN3, by a C02 laser (1 = 10 GW/sq.cm.)
leads to dissociation forming DN in both X 3 Sigma(-)

(spin forbidden) and a 1 Delta (spin allowed) electronic

states. Under collisionless conditions, the nascent DN
fragments were probed via laser induced fluores-

cence, to determine initial product state distributions.

The DN(X 3 Sigma(-) molecules are formed predomi-
nantly in the symmetric F1 and F3 spin-rotation states

with little population (< or = 6%) in the antisymmetric
F2 levels. There is no significant population (< 3%) in

excited DN 3-Sigma(-) vibrational levels. The distribu-

tion of rotational states is Boltzmann-like, character-

ized by a rotational temperature of about 920 K for the

F1, F3 states and 500 K for F2 levels. Doppler profiles

showed a large kinetic energy release of about 10 100
cm total in the triplet channel. The DN(1 Delta) prod-

ucts are formed preferentially in the symmetric
Delta(A'), e-labeled lambda doublet levels: Delta(A')/

Delta(A ) = 1 .44. The DN(1 Delta) is formed with no vi-

brational excitation (<2%); the rotational states are

populated Boltzmann-like with a rotational tempera-
ture of 425 K. Doppler profiles give a total kinetic

energy of about 1500/cm in this channel. The ob-
served DN(3 Sigma(-) spin- and DN(1 Delta) Lambda-
doublet selectivities reflect the symmetry properties of

a planar transition state and that the low degree of

DN(3 Sigma(-) rotational and vibrational excitation is

also expected from the transition state geometry. Re-
prints, (jhd)
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Vibrational and rotational Raman spectra of gases can
provide an excellent measure of pressure, tempera-
ture, or species concentration when the detailed de-

pendences of the spectra on these variables are

known. While spontaneous Raman scattering serves
an important role in such measurements, the improved
immunity to background, the highly directional signal,

and strong (for major species) signal strength of the

coherent Raman techniques have made them the

method of choice in many applications. Coherent anti-

Stokes Raman spectroscopy (CARS) of vibrational Q-
branch spectra, in particular, has become an important

diagnostic probe in many combustion processes. The
J and temperature dependence of the self-broadening

coefficients for the Raman Q-branch lines of pure
Carbon monoxide have been experimentally deter-

mined for Q(J) transitions with J = 0-38 and for tem-
peratures in the range 400-1500 K. It is shown that a
fitting law, based on a modified exponential energy-

gap model for the rates of state-to-state rotationally

inelastic collisions, can account for the observed J de-
pendence. The two parameters that determine the J

dependence are found to be essentially independent
of temperature. A temperature scaling function, re-

cently proposed for N2, is added to the basic rate law,

and accurate predictions of both the J and the T de-

pendence of these coefficients and those previously

reported at 298 K are obtained. This rate law model,
used in conjunction with a relaxation matrix description

of the Q-branch spectrum, is shown to give good
agreement with the observed, partially collapsed spec-
trum at 2.8 atm and 295 K. Reprints. (AW)
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Discharge sampling coupled with matrix isolation has
provided a useful tool for obtaining the spectra of small
molecular ions. The technique was first used in this

laboratory for a study in which excited argon atoms
and their resonance radiation interacted with acety-
lene outside the discharge region and the products
were trapped in an excess of argon. In addition to the
consistently good yield of HC2 which was stabilized in

these experiments, prominent absorptions of C2 ap-
peared. An application of the technique to HCC13 led

to the appearance of very prominent absorptions of

HCC12, which was shown to undergo photoinduced
proton transfer to the argon matrix on subsequent fil-

tered mercury-arc photolysis. Many subsequent stud-
ies have been reviewed by Jacox and by Andrews.
Common to these studies is the requirement that ions
be formed at an energy below 1 1 .8 eV, the position of

the highest member of the first group of excited energy
levels of the argon atom. Reprints. (JES)
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The J-, and T-dependence of line broadening and line

shifting coefficients are reported for the A-branch
spectra of Carbon Monoxide and various hydrogen
diatomics. Experimental studies verify our ability to
predict, using an energy-gap rate law description of the
relaxation matrix equation, the collisionally narrowed A
branch of self-broadened Carbon Monoxide. Line shift-

ing is determined experimentally and accounted for by
semi-classical calculation. This calculation also is

shown to be very accurate for self-broadening in

Carbon Monoxide and is used to predict line broaden-
ing in CO:N2 from 295 to 1500K. The Q-branch line

shape function for the hydrogen diatomics is studied
for a range of collision partners and temperatures. In

the low pressure, Dicke narrowed regime, the basic
line shape function is understood; however, there is no
reliable basis for prediction of the (in some cases com-
plex) optical diffusion coefficient. In the pressure
broadened regime, anomalous, asymmetric line-

shapes are reported for the H2(D2): Air system. These
are ascribed to inhomogeneous broadening associat-
ed with the speed dependence of dephasing cross-
sections. This lineshape is shown to collisionally

narrow and symmetrize with increasing H2(D2) con-
centration. The J-dependence of the line broadening
for the hydrogen diatomics is described. (AW)
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Isolated In Solid Neon.
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Although the mass spectrometric detection of molecu-

lar ions is common place, relatively little is known
about their structures and the properties of their chem-
ical bonds. Studies of the vibrational and electronic

spectra of these species are exceptionally well suited

to obtaining this information. Such studies would have
the bonus of providing a basis for the development of

non-intrusive, in situ laser probes for molecular ions in

the lower ionosphere and in such important chemical

reaction systems as those of chemical vapor deposi-

tion and microcircuit etching. Because of their great

chemical reactivity, it has been difficult to maintain suf-

ficiently high ion concentrations for molecular spec-

troscopic study. Reprints, (jes)
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The spectroscopy of the 04(-i-) and 04(-) cluster ions

is of considerable interest and importance. Both spe-

cies are formed by the overlap of antibonding orbitals

on the neutral and charged 02 species. Mass spectro-

metric studies indicate that the resulting bond has con-

siderably stability. Yang and Conway found that the 02
+ 02(-i-) reaction to form 04( + ) is exothermic by

approx. 10 kcal/mol. When a relatively concentrated

Neon:Diatomic oxygen sample is codeposited at

approx. 5 K with a beam of excited neon atoms, promi-

nent infrared absorptions appear which are assigned

to 04(-i-) and 04(-). Absorptions of 03 and 03(-) are

also present, and their product distributions in isotopic

substitution experiments indicate that O-atom produc-

tion and reaction is a minor channel in this experimen-

tal system. Detailed isotopic substitution experiments

require that both 04(-f ) and 04(-) possess two equiva-

lent 02 units. Analysis of the isotopic shifts strongly

favors a planar trans configuration (C(2h)) for both

molecules. Several combination bands of 04(-|-) are

observed, and give evidence regarding the position of

v1(a(g)), which is infrared inactive, and regarding per-

turbations by combinations of low-frequency funda-

mentals. The mechanism of photodestruction of the

ions in this system is also considered. Reprints, (aw)
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We describe the techniques used in calibrating a mon-
ochromator/spectrometer system for gas-phase pho-
toelectron angular distribution and branching ratio

measurements. We report a self-consistent set of

values for the Ne 2p, Ar 3p, Kr 4p/sub 3/2/ and 4p/
sub 1/2/, and Xe 5p/sub 3/2/ and 5p/sub 1/2/ pho-
toelectron asymmetry parameters and for the Kr 4p/
sub 3/2/:4p/sub 1/2/ and Xe 5p/sub 3/2/:5p/sub 1/

2/ branching ratios for the energy regions from thresh-

old to approximately 1 5 eV. 22 refs., 7 figs. (ERA cita-

tion 1 1:001554)
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Portions of this document are illegible in microfiche
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The areas of work supported under this contract by
DOE during the period 12/1/87-11/30/88 have a
common theme: the structure and reactivity of chemis-
orbed species and reaction intermediates of impor-

tance to catalysis. A variety of tools have been used to

study the structure and chemistry of surface species,

and to develop models and concepts of broad utility in

chemisorption and catalysis. Results of the research
conducted or completed in the last year are described
in this report, along with plans for next year. Results,

summarized below, are presented in detail: I. Surface
Reactions and Catalysis Over Well-Characterized Sur-

faces. This includes: Adsorption and surface reactions

over model thin-film catalysts, e.g., monolayer films of

Pt on tungsten; Inelastic Incoherent Neutron Scatter-

ing (HNS) as an in situ probe of surface chemistry over
high area metal powders. II. Structure and Reactivity of

Chemisorbed Species. The aims of this effort include

determination of (a) the structure and reactivity of

small molecules on single-crystal metal surfaces and
the influence of surface "additives" (promoters and
poisons) on structure, and (b) the structure and sur-

face chemistry of adsorbed halogen-containing spe-
cies. 2 figs. (ERA citation 1 4:0061 93)
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The areas of work have supported a common theme:
the structure and reactivity of chemisorbed species

and reaction intermediate of importance to catalysis. A
variety of tools have been to study the structure and
chemistry of surface species, and to develop models
and concepts of broad utility in chemisorption and ca-

talysis. Adsorption of carbon monoxide, ammonia, hy-

drogen, and sulfur are discussed. Results of the re-

search conducted or completed in the last year, as
well as plans for the coming year, are summarized in

this report. The results will be presented in three sec-

tions: (a) Surface Molecular Structure and Reactivity

as Studied Using Electron Simulated Desorption Ion

Angular Distribution (ESDIAD) and High Resolution

Electron Energy Loss Spectroscopy (HREELS); (b)

Neutron Inelastic Scattering Studies of Adsorption and
Reaction on Catalysts; and (c) Reaction Kinetics at

High Pressures over Single Crystal Catalysts.
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This report covers a broad 8-year experimental pro-
gram relating to the structure and reactivity of chemis-
orbed species and reaction intermediates in surface
reactions and catalysis by metals, semiconductors and
oxides. Ultrahigh vacuum methods have been used
throughout, and the program was divided loosely into

two activities: (1) structure and reactivity of chemis-
orbed species and (2) surface reactions and catalysis
over well-characterized surfaces. 81 refs., 2 figs.
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Essentially all of the completed/in progress studies
during the last reporting period have involved the NIST
pulsed electron beam high pressure mass spectrome-
ter. Three distinct areas of research are recognizable;
(i) determinations of binding energies and entropies for

association and cluster ions, which is accomplished by
measuring the temperature dependence of the equilib-

rium A(sup -I-) or A(sup -) -i- B (leftrightarrow) A(sup
+ )(center dot)B or A(sup -)(center dot)B, (ii) measure-
ment of the temperature dependence of biomolecular
rate constants and unimolecular rate constants for the
thermal decomposition (pyrolysis) of protonated or-

ganic molecules, and (iii) evaluation of proton affinities

and gas phase acidities via measurement of variable-

temperature equilibria of the type AH(sup -I-) -I- B (lef-

trightarrow) BH(sup -I-) -I- A and A(sup -) + BH (lef-

trightarrow) AH -I- B(sup -). The various systems and
classes of molecules chosen for study were those
deemed most likely to provide fundamental new infor-

mation on ion kinetics, ionic stabilities and ionic reac-
tion mechanisms. The key results of some representa-
tive projects are summarized.
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Electron transfer processes have been studied by the

pulse radiolysis technique using spectrophotometric
detection. In general, these studies include examina-
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tion of the mechanisms, rate constants, and equilibri-

um constants of electron transfer reactions in a variety

of chemical systems such as organic radicals and radi-

cal ions, inorganic radicals, and metalloporphyrins,

both in aqueous and in non-aqueous solutions. High-

lights of our results during the past three years are

summarized below under the following sections: me-
talloporphyrins and colloidal catalysts, peroxyl radi-

cals, inorganic radicals, and other topics.
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The DOE funded research program "Laser Studies of

Chemical Dynamics at the Gas-Solid Interface" has
taken a detailed, microscopic view of molecules de-

sorbed from surfaces in order to gain an understanding

of energy flow and interaction potentials and how
these control chemical reactivity at interfaces. Suc-
cessful completion of these experiments required

technical expertise both in surface science and laser-

based molecular dynamics, a collaborative situation

that exists in the NIST center for Atomic, Molecular

and Optical Physics. During the three year period cov-

ered by this progress report, our goal was to use state-

resolved techniques to examine a single chemisorp-

tion system in detail, and to observe how changes in

the interaction potential or method of surface excita-

tion are manifest in the desorption dynamics. The
system chosen was N0/Pt(1 1 1 ). Studies were under-

taken in which the effects on the NO-Pt interaction po-

tential of coadsorbates-both weakly (CO) and strongly

(NH(sub 3)) interacting- could be examined. In addi-

tion, attempts were to be made to study non- equilibri-

um dynamics by using pulsed laser heating. 18 refs.
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Essentially all of the completed/in progress studies

during the last reporting period have involved the NIST
pulsed electron beam high pressure mass spectrome-
ter. Three distinct areas of research are recognizable;

(1) determinations of binding energies and entropies

for associated and cluster ions, which is accomplished
by measuring the temperature dependence of the

equilibrium A(sup +) or A(sup (minus)) + B(leftright-

arrow)A(sup -|-)(center dot)B or A(sup(minus))(center

dot)B, (2) measurement of the temperature depend-
ence of biomolecular rate constants and unimolecular

rate constants for the thermal decomposition (pyroly-

sis) of protonated organic molecules, and (3) evalua-

tion of proton affinities and gas phase acidities via

measurement of variable-temperature equilibria of the

type AH(sup -f ) -f B(leftrightarrow) BH(sup -I-) -f A
and A(sup (minus)) + BH(leftrightarrow)AH + B(sup
(minus)). The various systems and classes of mole-
cules chosen for study were those deemed most likely

to provide fundamental new information on ion kinet-

ics, ionic stabilities and ionic reaction mechanisms.
The key results of some representative projects are

summarized.
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Studies performed at the National Institute of Stand-
ards and Technology on the model gas sensor system,
Pd/Sn02(1 10), are reviewed. Adsorption and interfa-

cial effects play a primary role in the gas sensing proc-

ess, as they do in catalysis. For this reason, research-
ers have used a variety of surface sensitive techniques
in the research, including x ray and ultraviolet photoe-
lectron spectroscopies (XPS and UPS), low energy
electron diffraction (LEED), and ion scattehng spec-
troscopy (ISS). By combining these complementary
techniques with in situ gas response (conductance)
measurements, researchers were able to correlate di-

rectly sensor activity with the composition and struc-

ture of the Pd/Sn02 interface. Although the intent of

this work is to develop an understanding of gas sens-
ing mechanisms, its relevance to Pd/Sn02 catalytic

systems is obvious.
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A method and apparatus for the separation of a de-
sired product from a supercritical fluid extraction solu-

tion employ a restrictor nozzle, a coarse-pore sintered-

glass enclosure member and a collecting means for

collecting an oil suspension of the desired product.

The supercritical fluid extraction solution is decom-
pressed by passing through the restrictor nozzle. The
resulting decompressed fluid stream is directed at the
enclosure member which is saturated with an oil in

which the desired product is soluble. Solutes including

the desired product are dissolved in the oil, and the oil

is collected. The method and apparatus are particular-

ly suitable for use in separating beta-carotene from a
carbon dioxide solvent.
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Heterodyne frequency measurements have been
made on the first hot band accompanying the N20
laser transitions in the region from 896 to 955/cm.
These measurements tie the upper state energy level

at 2798/cm to the other low-lying energy levels of N20
by measurements referred to the cesium frequency
standard and thereby provide frequency calibration in

the,2740 to 2840/cm region.
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An implementation of automatic processing in a
system of computer programs to perform size exclu-
sion chromatography on IBM-compatible microcom-
puters is described. The programs allow identifying

vials in an auto-injector, data collection from two de-
tectors, and manual and automatic processing to com-
pare chromatograms and calculate molecular weight
averages. Chromatograms may be compared in terms
of elution volume, log hydrodynamic volume and/or
log molecular weight. The programs also perform chro-
matographic column calibration and various house-
keeping activities. The user may assign each speci-
men to a class and thus determine the type of chro-
matogram matching and automatic processing for that
specimen.
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Excitation of internal vibrational modes of molecules
scattered from surfaces are considered here. Empha-
sis is placed upon a mechanism which follows if either
charge transfer between the solid and molecule
occurs or alternatively, if the intra-molecular geometry
varies with molecule-surface separation. The excita-
tion is studied in terms of both analytic quantum wave-
packet dynamics over simplified model potential
energy surfaces and numerical classical trajectories

over more realistic surfaces. Conditions under which
the analytic models provide "-ealistic descriptions of the
collision dynamics are determined. Finally, the theoret-
ical model is applied to several problems of experi-
mental relevance. In particular translational to vibra-
tional energy transfer is studied molecules, dissociati-

vely scattered diatomic molecules, and selectivity in

the fragmentation distributions of scattered polyatomic
molecules.
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Ba3V4013 crystallizes in the monoclinic system with
unit-cell dimensions (from single crystal data) a =
16.100(3), b = 8.947(3), c = 10.173(3), beta =
114.39(2) deg and space group C2/c, z = 4. The
structure was solved using Patterson and Fourier tech-
niques. The structure was refined by full-matrix least-

squares methods, using 1604 (I = or > 3 sigma (I))

unique counter-measured reflections, to a convention
R of 0.028 (Rw 0.041). The structure comprises
Ba(2-|-) and (V4)13)(6-) ions. The V4013)(6-) polyan-
ion consists of four corner-shared vanadium tetrahe-
dra in a U-shaped arrangement for which the torsion
angle between the vanadium atoms is 56.07(6 deg).
Other known E4013(n-) anions (E=AI, Si, P or Cr)
comprising corner-shared tetrahedra all have torsion
angles that are > 1 72 deg.
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A new standard reference material (SRM) for depth

profile analysis is now available from NBS. The materi-

al is intended for the calibration of sputter erosion

rates and depths in surface analysis. A brief descrip-

tion is given of the properties of the NBS SRM 2135.
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Sheet conductivity measurements have been used to

monitor the effects of temperature and exposure to

oxygen on the (110) surface of tin dioxide. The elec-

tronic property is a sensitive measurement of changes
in composition and structure at and just below the sur-

face, in the space-charge layer. Three surface struc-

tures characterized by low-energy electron diffraction

(LEED) and other techniques were studied using a re-

tractable four-point conductivity probe under ultra-high

vacuum (UHV) conditions and at gas pressures up to

10 Torr. The observed conductivity changes are dis-

cussed in the context of the distribution and concen-

tration of oxygen atoms in the space-charge layer.
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Ion selective electrodes.

One of the most widely performed analytical measure-

ments in chemical laboratories is that of pH using the

glass electrode. In order to insure the consistency of

the measurements, the National Bureau of Standards

(NBS) has recommended an operational scale of pH,

maintained in terms of the pH(S) of a series of stand-

ard solutions. Certified samples of buffer materials,

from which the standard reference solutions of repro-

ducible pH can be prepared, as well as solutions in the

case of rainwater, are issued by the National Bureau of

Standards as Standard Reference Materials. The
report is concerned primarily with a discussion of the

method used at NBS for the assignment of pH(S)

values to these standard solutions, a description of the

NBS measurement facilities for pH, and a summary of

the characteristics of the buffer materials. A brief dis-

cussion of the lUPAC pH scale is included as well as a

discussion of the types of electrodes used and the cali-

bration of pH instrumentation.

000,324
PB90-150137 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Transpiration Mass Spectrometry of Liquid LiF:

Vaporization Thermochemistry and Electron

Impact Fragmentation.
Final rept.

D. W. Bonnell, J. W. Hastie, and K. F. Zmboy. 1988,

12p
Pub. in High Temperatures-High Pressure 20, n3 p251-

262 1988.

Keywords: "Transpiration, "Mass spectroscopy,
"Liquid phases, "Lithium fluorides, "Vaporizing, "Ther-

mochemistry, Vapor pressure. High temperature tests.

Electron beams, Ionizing radiation, Knudsen gages.
Mathematical models, Thermogravimetry, Dimeriza-

tion. Thermodynamics, Reprints.

A detailed study of the vapor thermochemistry of the

LiF system has been carried out using a variety of

techniques, including transpiration mass spectrometry
(TMS), Knudsen effusion mass spectrometry (KMS)
and Knudsen cell thermogravimetric analysis (TGA).

Using the expansion cooled molecular beam from the

TMS technique, it was possible to determine the extent

of temperature dependent electron impact ionization

fragmentation and to model the process. Phase analy-

sis indicates that at high temperature (KMS condi-

tions), the source of LiF(-i-) is the neutral precursor

Li2F2, whereas in the cooled beam, LiF is the predomi-
nate source of LiF(-i-). Intercomparison of TGA-, KMS-
and TMS-derived partial pressure data indicate excel-

lent agreement with the accepted partial pressure ex-

trapolation of the monomer over liquid LiF, and good
agreement with the dimer and trimer. Ionization cross-

sections for LiF monomer and dimer species were sig-

nificantly lower than predicted by current empirical es-

timation methods.
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The search for regular arrays of spots in electron dif-

fraction patterns is an image analysis problem with

some typical stages: acquire, process and store the

image; segment the image into spots; measure the

spot locations; recognize the patterns and extract the

data. Image processing algorithms that work at the

pixel by pixel level representation of the image are

used for the earlier stages of the problem, whereas al-

gorithms using more abstract information are used for

the final stages. Methods are recommended for each
stage, and some alternatives are also presented.

Topics covered include selection of thresholds, the top

hat filter, the gradient, location diffraction spot centers,

the linear Hough transform, symbolic representation of

spots, and the search for and the measurement of

basis vectors.
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State-Resolved Evidence for Hot Carrier Driven
Surface Reactions: Laser Induced Desorption of

NO from Pt(111).
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Surface reactions.

State-specific diagnostics are used to characterize the

laser-induced desorption of NO from Pt(111). Two de-

sorption channels are observed; one is consistent with

thermal activation, while the other is driven by adsorb-

ate interactions with hot carriers. For this latter chan-

nel, the obsen/ed dependence of the desorption yield

on the wavelength of the incident laser pulse (1907,

1064, 532, and 355 nm) and the wavelength depend-
ence of the kinetic energy distributions establish the

nonthermal nature of the excitation process. The in-

verted spin-orbit population, the non-Boltzmann rota-

tional state disthbutions, and the vibrational state pop-

ulation are interpreted in terms of a desorption mecha-
nism involving a temporary ion resonance.
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Absolute total cross sections for collisional electron
detachment and collision-induced dissociation (CID)

have been measured for binary collisions of SF6(1-)
and SF5(1 -) with rare gas and SF6 targets for laborato-
ry collision energies ranging from about 10 up to 500
eV. The cross sections for electron detachment of

SF6(1-) are found to be surprisingly small, especially

for the SF6 target, for relative collision energies below
several tens of electron volts. Specifically, detachment
onsets are found to occur at around 30 and 90 eV for

the rare gas and SF6 targets, respectively. The CID
channel which leads to F(l-) as a product is observed
to dominate detachment for relative collision energies
below 1 00 eV. The results for the SF5(1 -) projectile are
remarkably similar to those exhibited for SF6(1-). The
role of long-lived excited states in the reactant SF6 ion

beam is discussed.
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The interlayer relaxation of a metal surface in the pres-

ence of an adsorbate was determined, using a combi-
nation of X ray standing waves and surface extended x

ray-absorption fine structures. The Cu(OOI) surface
was studied with CI c(2x2) and S p(2x2) overlayers
using a back-reflection diffraction geometry from (III)

planes at 2.9 keV. Outward relaxation was found to be
0.07 -I- or - 0.04 A while for the S-covered surface the
relaxation is more difficult to determine because of

possible substrate reconstruction.
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The microwave spectrum of H20-S02 has been ob-
served with a pulsed beam, Fabry-Perot cavity, Fouri-

er-transform microwave spectrometer. In addition to

the normal isotopic form, the authors have observed
the spectra of H20-(34)S02, HD0-S02, and D20-
S02. The geometry obtained from fitting the derived

moments of inertia has the planes of the two monomer
units tilted approximately 45 degree from the parallel

orientation with the oxygen atom of the water closest

to the S atom of S02, giving an S-O distance of

2.824(16) A and a center-of-mass distance R(c.m.) =
2.962(5) A. The (S02)2 species was also produced
with tfie same nozzle expansion conditions as used for

H20-S02.
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The ways in which iron may affect the reaction be-

tween silicon and nitrogen are summarized and con-

sidered both in terms of possible mechanisms of the

nitridation process and also in terms of the phases pro-

duced by the reaction. Some new results are reported

that indicate that, in addition to removing an oxide

layer on the silicon, or forming an alloy with the silicon,

iron somehow modifies the behavior of the nitrogen.
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Spontaneous Raman scattering has been observed

from single aerosol droplets optically levitated by an

argon ion laser-beam. All of the Raman bands of bulk

liquid silicone oil and dioctyl phthalate were present in

spectra taken of droplets of the same liquids. It sug-

gests that chemical characterization of individual drop-

lets may be possible without the undesirable effects of

a supporting substrate. The droplet spectra also con-

tained unexplained, size-dependent sharp features su-

perimposed on the Raman peaks. The new technique

may have applications in chemical characterization

studies of evaporating multicomponent droplets, drop-

lets in chemically reacting flows, and other transient

processes involving single liquid droplets.
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The spectrum of doubly ionized molybdenum (Mo III)

was produced in a sliding-spark discharge and record-

ed photographically in the 1 100-3250 A spectral region

using the NBS 10.7-m normal-incidence vacuum spec-

trograph. The level system was revised and extended

to include 54 levels of the 4d(sup 4) and 4d(sup 3)5s

even configurations and 66 levels of the 4d(sup 3)5p

odd configuration. A total of 682 lines have been clas-

sified as transitions between the levels. The observed

level system was interpreted by means of relativistic

Hartree-Fock calculations and least-squares paramet-

ric fits.
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Barret and Bertrandie commented recently on a paper
entitled 'Aqueous Phase Relationships for Two Types
of Calcium Silicate Hydrate.' The paper presents com-
ments and analyses and concludes that the aqueous
phase that surrounds hydrating tricalcium silicate is

probably in near equilibrium with a surface layer of

product.
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A method of preparing silica surfaces for use in the

Israelachvili surface force apparatus is described. Two
silica sheets were immersed in aqueous solutions of

NaCI to study both the surface forces between them
and the viscosity of the intervening aqueous film. The
force shows a short-range hydration repulsion, indicat-

ing a modified water structure at the silica interface,

but the viscosity does not differ from the value of bulk

water.
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The reaction of F(doublet P) + Ketene and F(doublet

P) + Ketene-d2 were studied in a flow reactor. Spec-
tra of the radical products, CH2F, CD2F, CH, CF and
atomic carbon were detected between 292-395 nm by
resonance enhanced multiphoton ionization (REMPI)
mass spectrometry. Fluoromethyl radicals were identi-

fied as a major product of the F -i- ketene elementary
reaction. The dynamics of the F + ketene reaction are

discussed.
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The three-body induced dipole resulting from ternary

collisions among identical atoms is calculated within

the framework of the one effective-electron model of

Jansen. It is found that at short and intermediate

range, the main contribution comes from dipoles in-

duced by exchange quadrupole moments (EOID).

Moreover, a rough estimate shows that the long-range

dispersion contribution to the three-body dipole is neg-
ligible for (He)3 but becomes significant for (Kr)3. In

order to investigate the nature of a spectrum due to

triplet interactions, a molecular dynamics simulation
taking into account only the EQID mechanism is per-

formed to generate the translational absorption spec-
trum in gaseous and liquid krypton. In the liquid, the
correlation function exhibits two time scales; a fast

decay corresponding to the mean duration of ex-

change quadrupoles, and a slower decay, lasting sev-
eral ps, which is associated with translational diffusion.

A very rough estimate of the expected absorption in

liquid krypton is also given.

000.337
PB90-153420 Not available NTIS
National Inst, of Standards and Technology (IMSE),
Gaithersburg, MD. Metallurgy Div.

Hydrogen Evolution Cathodes with AB(sub 5)-

Catalyzed Coatings.
Final rept.

D. E. Hall, J. M. Sarver, and D. O. Gothard. 1988,
15p
Sponsored by INCO Alloys International, Inc., Hunting-
ton, WV.
Pub. in International Jnl. of Hydrogen Energy 13, n9
p547-561 1988.

Keywords: Electrolysis, Intermetallics, Cathodes,
Nickel, Hydrides, Reprints, 'Hydrogen production,
Electrocatalysts, Scanning electron microscopy.

AB5-catalyzed hydrogen evolution cathodes were
made with coatings containing particles of AB5 and
nickel, plus an inert binder. The effects of coating com-
position and catalyst particle size on hydrogen evolu-
tion were determined. Raising the binder content of

the cathode coating increased the overpotential due to

catalyst masking, as confirmed by scanning electron
microscopy. Replacing half of the AB5 in the coating
with nickel, which is much less catalytically active for

the hydrogen evolution reaction, had a relatively small
effect on the overall cathode efficiency. Reducing the
AB5 particle size to increase catalyst surface area re-

duced the overpotential slightly. The AB5-catalyzed
cathodes showed stable overpotentials during electro-

lyses of up to 7000 hours, and were not adversely af-

fected by extended open circuit exposure or reverse
polarity tests. They showed high resistance to

common electrocatalyst poisons. Scanning electron
microscopy and energy dispersive x-ray spectrometry
showed that this was due to the AB5-catalyst's tend-
ency to resist contaminant deposition from solution.
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Redox Reactions with Colloidal Metal Oxides:
Comparison of Radiation-Generated and Chemi-
cally Generated Ruthenium Dioxide Dihydrate and
Colloids.
Final rept.

A. Harriman, M. C. Richoux, P. A. Christensen, S.

Mosseri, and P. Neta. 1987, 14p
Pub. in Jnl. of the Chemical Society, Faraday Transac-
tions 1 83, n9p3001-3014 1987.

Keywords: *Reduction(Chemistry), 'Oxidation, 'Col-
loids, 'Radiolysis, Water chemistry, Manganese
oxides, Gamma irradiation. Catalysts, Hydrogen,
Oxygen, Dissociation, Photochemical reactions, Com-
parison, Reprints, 'Ruthenium oxides.

Colloids of Ru02/2H20 and Mn02 have been pro-

duced by chemical and radiolytic methods. The col-

loids slowly aggregate upon standing in water over
several weeks but radiolysis gives much smaller parti-

cles. The colloids are active in catalyzing water oxida-
tion under chemical and photochemical conditions al-

though there is some corrosion. The chemically
formed Ru02 colloids are quite efficient catalysts for

water reduction to H2 but the radiolytically formed col-

loids do not promote H2 formation. Colloidal Mn02 is a
poor catalyst for both H2 and 02 generation and it

tends to aggregate under operating conditions. The
Ru02/2H20 colloids obtained by gamma radiolysis

are selective for oxidation processes. They are stable
and catalyze 02 formation with high efficiencies. Such
materials appear to be the best catalysts available for

use in model systems for the photodissociation of

water.
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D. R. Lide. C1989, 322p
See also PB90-161258 through PB90-161282 and
PB90-1 26236. Errata sheets inserted. Prepared in co-

operation with American Inst, of Physics, New York.

Sponsored by National Inst, of Standards and Tech-
nology, Gaithersburg, MD.
Available from American Chemical Society, 1 155 16th

St., NW, Washington, DC 20036.

Keywords: 'Thermodynamics, "Physical chemistry.

Water, Melting, Equations of state. Toluene, Liquids,

Free radicals, Reduction(Chemistry), Atoms, Photo-

chemical reactions, Ultraviolet spectra. Electron scat-

tering.

Contents: A fundamental equation for water covering

the range from the melting line to 1 273 K at pressures

up to 25,000 MPa; Toluene thermophysical properties

from 1 78 to 800 K at pressures to 1 000 bar; Reduction
potentials of one-electron couples involving free radi-

cals in aqueous solution; Photoemission cross section

for atomic transitions in the extreme ultraviolet due to

electron collisions with atoms and molecules.

000,340
PB90-161258 Not available NTIS
Ruhr Univ., Bochum (Germany, F.R.). Inst, fuer
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Fundamental Equation for Water Covering the
Range from the Melting Line to 1273 K at Pres-
sures up to 25 000 MPa(a).
A. Saul, and W. Wagner. c7 Mar 89, 28p
Prepared in cooperation with National Inst, of Stand-

ards and Technology, Gaithersburg, MD., American
Chemical Society, Washington, DC, and American
Inst, of Physics, New York.

Included in Jnl. of Physical and Chemical Reference
Data, v18 n4 pi 537-1 564 1989. Available from Ameri-

can Chemical Society, 1 1 55 1 6th St, NW, Washing-
ton, DC 20036.

Keywords: "Water, "Thermodynamics, Melting, Equa-
tions of state. Enthalpy, Helmholtz function.

A new approach to describing the thermodynamic
properties of water by a single fundamental equation

of state is described. The 58-coefficient equation is ob-

tained by fitting the Helmholz function selected experi-

mental data points. The equation covers the entire

fluid region from the melting line to 1273 K at pres-

sures up to 25 000 MPa. Comparisons are made with

experimental data and other equations of state for

water.

PB90-161266 Not available NTIS
National Inst of Standards and Technology, Boulder,
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Toluene Thermophysical Properties from 178 to

800 K at Pressures to 1000 Bar.

R. D. Goodwin. c1989, 72p
Included in Jnl. of Physical and Chemical Reference

Data, v18 n4 pi 565-1 636 1989. Available from Ameri-

can Chemical Society, 1155 16th St., NW, Washing-
ton, DC 20036.

Keywords: "Thermodynamics, "Toluene, Compress-
ibility, Enthalpy, Equation of state, Pressure.

An equation of state for toluene has been derived by

fitting all available experimental data on the thermody-

namic properties. Tables of recommended values for

the thermodynamic properties are presented for coex-

isting liquid and vapor and for the individual phases.

000,342
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Reduction Potentials of One-Electron Couples In-

volving Free Radicals in Aqueous Solution.

P. Wardman. c1989, 119p
Prepared in cooperation with American Chemical Soci-

ety, Washington, DC, American Inst, of Physics, New
York, and National Inst, of Standards and Technology,

Gaithersburg, MD.
Included in Jnl. of Physical and Chemical Reference

Data, v18 n4 pi 637-1 756 1989. Available from Ameri-

can Chemical Society, 1155 16th St., NW, Washing-
ton, DC 20036.

Keywords: "Reduction potential, "Liquids, "Free radi-

cals, "Oxidants, Oxidation reduction reactions. Elec-

trochemistry, Radiolysis, Electron transfer.

Tables of reduction potentials are presented for about
700 one-electron couples involving free radicals in

aqueous solution. These reduction potentials are of

value in predicting the feasibility of free radical reac-
tions and estimating their rate constants.

000,343

PB90-163874 PC A04
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Journal of Research of the National Institute of
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1989. Volume 94, Number 6.

1989, 69p
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Keywords: "Atmospheric pressure, "Metrology, "Ra-
dioactive isotopes, "Metals, Radioactivity, Nickel iso-

topes. Standards, Measurement Waveforms, Ionizing

radiation. Atomic mass. Manometers, Mass spectrom-
eters.

Contents: The reduction of uncertainties for absolute
piston gage pressure measurements in the atmos-
pheric pressure range; Absolute isotopic abundance
ratios and atomic weight of a reference sample of

nickel; The absolute isotopic composition and atomic
weight of terrestrial nickel; Report on the 1 989 meeting
of the radionuclide measurements section of the con-
sultative committee on standards for the measurement
of ionizing radiations; On measuring the root-mean-
square value of a finite record length periodic wave-
form; A search for optical molasses in a vapor cell:

General analysis and experimental attempt
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Paulsen. 1989, lOp
Prepared in cooperation with Curtin Univ. of Technolo-

gy, Bentley (Australia).

Included in Jnl. of Research of the National Institute of

Standards and Technology, v94 n6 p347-456 1989.

Keywords: "Nickel isotopes, "Atomic weight. Calibrat-

ing, Mass spectrometers, Assay.

Absolute values have been obtained for the isotopic

abundance ratios of a reference sample of nickel

(Standard Reference Material 986), using thermal ioni-

zation mass spectrometry. Samples of known isotopic

composition, prepared from nearly isotopically pure
separated nickel isotopes, were used to calibrate the

mass spectrometers.
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Absolute Isotopic Composition and Atomic Weight
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Barnes. 1989, 6p
Included in Jnl. of Research of the National Institute of

Standards and Technology, v94 n6 p357-362 1 989.
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Standards, Accuracy.

Twenty-nine samples of high-purity nickel metals, rea-

gent sales and minerals, collected from worldwide
sources, have been examined by high-precision iso-

tope ratio mass spectrometry for their nickel isotopic

composition. These materials were compared directly

with SRM 986, certified isotopic standard for nickel,

using identical measurement techniques and the same
instrumentation.
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Report on the 1989 Meeting of the Radionuclide
Measurements Section of the Consultative Com-
mittee on Standards for the Measurement of Ioniz-
ing Radiations: Special Report on Standards for
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The report describes the activities discussed at the
10th meeting of Section II of the Consultative Commit-
tee on Standards for the Measurement of Ionizing Ra-
diations held in May 1989 at Sevres (France). Topics
included present and future international comparisons
of activity measurements, the status and possible ex-
tension of the International reference system for activi-

ty measurements of gamma-ray emitting nuclides, re-

ports from other working groups, accomplishments at
the International Bureau of Weights and Measures.
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Temperature Dependence of the Rate Constant
for the Gas Phase Disproportionation Reaction of
CH(sub 3)0(sub 2) Radicals.

Final rept

M. J. Kurylo, and T. J. Wallington. 1987, 5p
Pub. in Chemical Physics Letters 138, n6 p543-547
1987.

Keyvyords; Disproportionation, Chemical radicals. Pho-
tolysis, Vapor phases, Reprints, "Methylperoxy radi-

cals, Atmospheric chemistry. Temperature depend-
ence.

Flash photolysis kinetic absorption spectroscopy was
used to investigate the gas phase disproportionation
reaction of CH302 radicals over the temperature
range 228-380 K at pressures between 50 and 400 torr

of nitrogen diluent. The measured second-order rate

constants were independent of pressure and were
used to derive the Arrhenius expression. The results

are compared with previous literature data and the
mechanistic implications are discussed.
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PB90-169277 Not available NTIS
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Kinetic Measurements of the Gas Phase HO(sub 2)
+ CH(sub 3)0(sub 2) Cross-Disproportionation
Reaction at 298K.
Final rept.

M. J. Kurylo, P. Dagaut, D. M. Neuman, and T. J.

Wallington. 1987, 6p
Pub. in Chemical Physics Letters 139, n6 p513-518
1987.

Keywords: Disproportionation, Chemical radicals.

Chemical reactions. Combustion, Photolysis, Vapor
phases. Reaction kinetics. Reprints, "Methylperoxy
radicals. Atmospheric chemistry.

Flash photolysis kinetic absorption spectroscopy was
used to investigate the gas phase reaction between
hydroperoxy and methylperoxy radicals at 298K, H02
-I- CH302 -> products. Due to the large difference
between the self reactivities of the two radicals, first or

second order kinetic conditions could not be main-
tained for either species. Thus, the rate constant for

the cross reaction was determined from computer
modeled fits of the radical absorption decay curves re-

corded at wavelengths between 215 and 280 nm. The
procedure yielded a value for k(1) at 298K independ-
ent of total pressure (using N2) between 25 and 600
torr, and of the partial pressure of water vapor (up to

1 1 .6 torr). No effect of water vapor could be found on
the rate consistent for the self reaction of methylper-
oxy radicals as well.
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Photon Stimulated Desorption Induced by Core
Exciton States In MgO.
Final rept.

R. L. Kurtz, S. A. Flodstrom, R. Nyholm, F. Sent, and

R. Stockbauer. 1987, 2p
Pub. in Jnl. of Vacuum Science and Technology A 5,

n4p1111-1112 1987.

Keywords: "Magnesium oxides, Excitons, Reprints,

•Photon stimulated desorption, "Oxygen ions, "Hydro-

gen ions 1 plus.

Photon stimulated desorption of 0(1+) and H(1+)
from MgO(IOO) and MgO(lll) has been observed

using photon energies over the O K-edge. 0(1 +) and

H(1 +) desorption apparently arises from the decay of

different O core-exciton states as well as the states

produced by interband transitions. The exciton states

manifest themselves as a pre-edge structure. The O
excitonic levels are interpreted in terms of their related

atomic origin. Electron yield data from partially oxi-

dized Mg implies that these states are localized in the

near surface region.
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Comparison of Direct and through Water Binding

of Platinum Ammines to the Phosphate Anion.

Final rept.

M. Krauss, H. Basch, and K. J. Miller. 1988, 5p
Pub. in Jnl. of the American Chemical Society 1 1 0, n1

4

p451 7-4521 1988.

Keywords: "Water, "Chemical bonds, "Platinum,

"Ammino compounds, "Anions, "Energy levels. Com-
parison, Mathematical models. Molecular orbitals, Hy-

drogen bonds. Heat of hydration. Electrostatics, Mech-

anisms, Reprints, "Self consistent fields, "Phosphates.

The recently determined crystal structure for cis-

Pt(NH3)2 bound to d(pGpG) has directed attention to

the importance of Pt ammine binding to the phosphate

moiety. Molecular mechanics (MM) modeling with

kinked oligomer duplex models demonstrates that

both 'direct' and 'through-water' binding conforma-

tions to phosphate are possible. The intrinsic energe-

tics of the binding is modeled for the Pt(NH3)2(2 + )
-

H20 - H2P04(-) complex with valence self-consistent-

field molecular orbital calculations. The model geome-
tries were guided by MM calculations to allow the ani-

onic oxygen of the phosphate group to approach the

ammonia ligand through a hydrogen bond or by axial

approach towards the Pt atom. The 'through-water'

complex is constructed to allow for an intervening

water molecule that is hydrogen bonded both to the

cation and anion. The energetics of 'direct' and
'through-water' conformations are found to be com-
petitive. Two strong ionic hydrogen bonds to water

from the cationic ammine and the phosphate anion in

the 'through-water' complex are sufficient to offset the

reduction in the ionic binding caused by the larger sep-

aration in the charged species. The binding of water to

Pt(NH3)2(2 + ) and H2P04(-) is also reported for a vari-

ety of conformations.
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Structures and Heats of Formation of C(sub
4)H(sub 7)(1 +) Ions in the Gas Phase.
Final rept.

S. G. Lias, and P. Ausloos. 1987, 17p
Pub. in International Jnl. of Mass Spectrometry and Ion

Processes 81, pi 65-1 81 1987.

Keywords: "Molecular structure, "Heat of formation,

"Ions, "Butadienes, "Gases, "Alkyne hydrocarbons,

"Thermodynamic equilibrium, Acetonitrile, Chemical

reactions. Protons, Isomerization, Reprints, Affinity,

Butyne.

The proton affinities of 1,3-butadiene and 2-butyne

have been derived from equilibrium constant determi-

nations to 190 + or - 1 kcal/mol, and 188 + or - kcal/

mol, respectively. Based on the results, the heats of

formation of the 1-methylallyl ion

(CH3CHCH=CH2(-|-)), and the 2-butenyl ion

(CH3CCHCH3(+)) are 202 and 213 kcal/mol, respec-

tively. The proton affinity of 1 ,2-butadiene has been
determined to be 189 kcal/mol, leading to a (stationary

electron convention) value for the heat of formation of

the corresponding C4H7( + ) ion of approximately 215
kcal/mol, indicating that the ion has the same struc-

ture as protonated 2-butyne. The 2-butenyl ion reacts

with CH3CN by proton transfer with a rate constant of

5-7 X 10(sup -10) cu cm/ molecules. A competing reac-

tion is a collision-induced rearrangement to the lower-

energy 1-methylallyl) structure. The latter ion reacts

with CH3CN with a rate constant of 0.5 x 10(sup -10)

cu cm/molecules. Based on the difference in reactiv-

ity, it is possible to ascertain that under the conditions

of the ICR experiment (40 eV ionizing electrons, 10
(sup -6) torr), about 85-90% of the fragment C4H7(+)
ions formed in cyclopentane initially have the 1-methy-

lallyl structure, while the fragment ions in the linear and
branched pentenes and in the butenes originate pre-

dominantly with a higher energy structure which may
be either CH3CCHCH3( + ) or CH2C(CH3) = CH2.
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Growth of a Coherent Precipitate from Supersatur-
ated Solution.
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1988.

Keywords: "Supersaturation,
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"Grain growth. Diffusion, Elastic properties, Interfaces,

Reprints, "Coherent production.

A treatment of diffusion limited growth of a coherent
precipitate into supersaturated solution is presented.

The precipitate has a spherical morphology and may
have different elastic constants than the matrix phase.

It is found that the growth kinetics are strongly affected

by dilatational coherency strains and by composition-

ally induced strains in the matrix phase. Analytic and
numerical solutions to the time dependent problem are

obtained and are compared to the quasi-stationary so-

lution. The transformation strain, the partial molar vol-

umes of the components, the elastic constants in each
phase, the interfacial compositions and the far-field

composition must all be specified to determine the par-

abolic growrth coefficient. In contrast, the growth coef-

ficient is determined solely by a reduced supersatura-

tion parameter in the absence of stress. The elastic

effects tend to perturb the interfacial concentration of

the matrix in the direction of the far-field concentration

and reduce the effective driving force for growth. At

the same time, compositionally induced strains in-

crease the diffusive flux and tend to increase the

growth rate.
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Thermodynamic Perturbation Theory for Multi-

component and Polydisperse Mixtures.
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Keywords: "Thermodynamics, Perturbation theory.

Critical point. Mixtures, Fluids, Reprints.

A general perturbation method is described that can
be used to solve the equilibrium and critical-point con-
ditions for model systems described by an analytic

Helmholtz free energy. The general technique is devel-

oped within the framework of continuous or polydis-

perse systems; it may be applied to systems with dis-

crete components, as well as to systems described by

a continuous distribution of components. The expan-
sion is based on the assumption that the microscopic
parameters characterizing the system may be ex-

pressed as those of a reference system plus a series

of small corrections. Explicit formulae for the first- and
second-order solutions to the equilibrium and critical-

point conditions are given.
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Cd I Isoelectronic Sequence: Wavelengths and
Energy Levels for Xe VII through Eu XVI.
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"Isoelectronic atoms. Electronic structures.

Low-inductance triggered spark spectra of Xe through
Eu were observed with the NBS 10.7 m normal and
grazing-incidence vacuum spectrographs. Transition

arrays of the Cd I isoelectronic sequence were identi-

fied, as well as those of the Rh I, Pd I and Ag I se-

quences previously reported. Energy levels and fitted

radial integrals were derived. Perturbations due to con-
figuration crossings arising from the contraction of the
4f shell were revealed in these analyses.
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Stopped-Flow Studies of the Mechanisms of
Ozone-Alkene Reactions in the Gas Phase: Trans-
2-butene.

Final rept.
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Pub. in Jnl. of Physical Chemistry 92, n16 p4644-4648
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The reaction of ozone with trans-2-butene has been
studied in the gas phase at 294 K and 530 Pa (4 torr)

using a stopped-flow reactor coupled to a photoioniza-
tion mass spectrometer. The concentrations of reac-

tants and products were determined as a function of

reaction time. A mechanism is proposed to account for

the observed products: CH3CH0, H2C0, C02, CH4,
CH3C(0)-C(H)(OH)CH3, H2C = C = 0, H20, 2-butan-
one and 2,3-epoxybutane, CH3C(0)-C(0)CH3, and
HC(0)-C(0)H. This work again indicates that the
simple 'hot' ester hypothesis needs to be critically re-

considered for gas-phase ozonolysis.

000,356

PB90-169707 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Temperature and Pressure Div.

Determination of the Indium Freezing-Point and
Triple-Point Temperatures.
Final rept.

B. W. Mangum. 1989, 7p
Pub. in Metrologia 26, p21 1-217 1989.

Keywords: 'Indium, "Melting points. Temperature, Re-
sistance bridges, Reprints, "Triple point.

The freezing-point temperatures of two samples of

99.9999% pure indium in cells constructed such that

the indium was in contact only with Teflon were meas-
ured with four standard platinum resistance thermom-
eters and two resistance bridges, one bridge operating
at 400 Hz and the other with square-wave dc. Although
nominally of the same purity, one sample was purer
than the other, with a difference in freezing-point tem-
perature of 0.2 to 0.4 mK, the value depending on the
bridge used for the measurements. The temperature,
t(sub 68), of the purer sample as determined from dc
measurements is (156.6342 plus or minus 0.0004) C
and as determined from ac measurements is

(156.6345 plus or minus 0.0004) C. The pressure de-
pendence was determined to be (4.92 plus or minus
0.05)mK/(std. atm). Consequently, the triple-point

temperatures are (4.92 plus or minus 0.05)mK lower
than the freezing-point values. The indium freezing-

point temperature would be a suitable defining fixed

point for a temperature scale.
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Modulation Spectroscopy.
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Keywords: "Water vapor. Absorption spectra, Visible

spectrum. Reprints, Frequency modulation spectros-

copy. High resolution.

The authors demonstrate the use of near-shot-noise-

limited frequency-modulation spectroscopy in the

study of a weakly absorbing transition of water vapor at

16940.27/cm. The high sensitivity of the technique

allows a detailed study of the line shape to yield accu-

rate air-induced pressure-broadening and line-center

shift coefficients and the self-induced pressure-broad-

ening coefficient of the transition.

000,358
PB90-169889 Not available NTIS
National Inst, of Standards and Technology (NML),

Boulder, CO. Ouantum Physics Div.

Symmetry Breaking in HCI and DC! Dimers: A
Direct Near-Infrared Measurement of Interconver-
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prints, 'Hydrogen chloride dimers. Symmetry breaking,

High resolution. Chlorine 35, Chlorine 37, Supersonic

jet flow.

The authors determined the interconversion splittings

for (HCI)2 and (DCI)2 to spectroscopic precision for

the mixed (35)CI-(37)CI dimers. A phenomenological

model of the interconversion process explains several

experimental observations and provides good esti-

mates of the splittings expected for the (35)CI-(35)CI

and (37)CI-(37)CI homodimers.
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New Electronic Spectrum of the SiH(sub 3) Radical

Observed Using Multiphoton Ionization Spectros-

copy.
Final rept.

R. D. Johnson, and J. W. Hudgens. 1987, 3p
Pub. in Chemical Physics Letters 141, n3 pi 63-1 65
1987.

Keywords: Chemical radicals. Near ultraviolet radi-

ation. Ultraviolet spectroscopy. Reprints, 'Silyl radi-

cals, *iVlulti-photon processes, *Multiphoton ioniza-

tion, Visible radiation, Rydberg states.

The silyl radical SiH3 was observed between 365-410

nm using resonance enhanced multiphoton ionization

spectroscopy. The spectrum arises from two photon

resonances states which lie between 49,229-54,014/

cm. A vibrational progression interval of -800/cm was
assigned to the resonant intermediate state symmetric

deformation mode, nu sub 2.
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The resonance enhanced multiphoton ionization spec-
tra of the SiCI radical observed between 430 to 520 nm
is reported. Bands involving transitions to the C dou-
blet Pi(r) and D doublet Sigma(-i-) states are analyzed.
The C doublet Pi(r) state exhibits vibrational levels to v'

=6, higher than previously observed, as well as hot

bands to v" = 6. The (S7)CI isotope shift has been
measured for these levels, confirming the vibrational

assignments. Two vibrations of the E-state are also

observed.
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Microwave and infrared spectra of Ar-HCN have been
obtained using an electric-resonance optothermal
spectrometer. The microwave measurements extend
to higher J the previous results of Leopold et al. and
Klots et al., allowing the determination of higher-order

centrifugal distortion constants for the quasilinear,

highly nonrigid complex. A Fade approximate fit to the

microwave data indicates a significant rotation-in-

duced asymptotic increase in the zero-point center-of-

mass separation between the Ar and the HCN, above
that expected from pure radial distortion. It results from
the large coupling between the angular and radial de-

grees in the intermolecular potential forcing the centrif-

ugal alignment of the HCN. Infrared spectra are report-

ed for the C-H stretching fundamental v1 and the com-
bination band v1 -i- v(sup 1)5, where v5 is the van der
Waals bending vibration. The band-origin difference

between the two bands gives v5 = 7.8 reciprocal cm,
in rough agreement with the 10 reciprocal cm harmon-
ic value predicted from the microwave-determined nu-

clear quadrupole coupling constant. The complexa-
tion-induced red shift of the C-H stretching vibration is

2.69 reciprocal cm and the vibrational predissociation

linewidths are <10 MHz(FWHM). The vibrationally ex-

cited complex predissociates before striking the bo-

lometer detector, implying that the predissociation life-

time is less than 1 ms.
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The radiofrequency, microwave, and far infrared spec-

trum of the water dimer has been analyzed using an
lAM-like treatment developed in two previous papers
and slightly extended. It was assumed for the analysis

that four large amplitude motions are feasible in the

water dimer, two of them being interconversion mo-
tions during which the hydrogen-bond acceptor mono-
mer becomes the donor monomer and vice versa. The
present global analysis of 1 73 transitions made possi-

ble the determination of 22 parameters in the theoreti-

cal formalism corresponding to the various tunneling

motions, including the angles describing the J and K
dependence of the tunneling splittings. In addition, the

seven asymmetric rotor parameters A, B, C, D(1),

D(jk), d(1), and d(2) were determined, corresponding

to constants with contributions from the various tun-

neling motions removed.
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Details of experimental measurements of the total

energy distribution and time dependence of the vibra-

tional predissociation of the nitric oxide dimer are pre-

sented. Energy disposal measurements indicated the
fragments to exhibit low average rotational energy, full

equilibration of the lambda doublet species, approxi-
mately equal populations in both spin-orbit states, no
significant degree of alignment, and isotropic flux dis-

tribution, and kinetic energies of 400/cm per fragment.
Although approximately 75% of the available energy
goes into fragment translation, picosecond laser

pump-probe experiments showed that nu(1) decayed
exponentially with a 880 ps lifetime. Excitation of nu(4)
at 1 789/cm gave a 39 ps predissociative lifetime.
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Solid-state (13)C NMR data are reported for 52
methyltin(IV) compounds. The dependence of NMR
parameters(chemical shift and tin-carbon J coupling,

(l)J((119)Sn,(13)C)) on molecular structure has been
investigated with reference to the x-ray structures
known for many of the compounds. (13)C chemical
shifts of the tin-methyls generally increase (are more
deshielded) in the series: tetra- penta- hexa- hepta-co-
ordinated methyltin(IV) and tri- di- mono-methyltin(IV)
compounds, although there is considerable overlap
between several of these groups. (l)J((119)Sn,(13)C)

values were determined for 30 compounds whose x-

ray structures are known; a linear regression of the
data for 28 compounds yields the equation:
(l)J((1 1 9)Sn,(1 3)C) = 10.7 (Me-Sn-Me angle) - 778 (r -

0.975). A Fermi contact term-tin hybridization model is

used to rationalize the general behavior; changes in

the effective nuclear charge of tin may be responsible
for the several poorly behaved compounds that have
been identified. Cases have been found in which more
than one (l)J((1 1 9)Sn,(1 3)C) value exists for the meth-
yls in di- and trimethyltin(IV) compounds. This appears
to arise in cases where the tin atom bonds to different

methyls with substantially different hybrid orbitals.
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Highly polarized x-ray fluorescence has been ob-
served following K-shell excitation of several Cl-con-

taining molecules. Monochromatic synchrotron radi-

ation with a high degree of linear polarization was used
to resonantly excite CI Is electrons in CH3CI, and the
Freons, CF3CI, CF2C12. The subsequent CI K(beta)

fluorescence was found to be strongly linearly polar-

ized. The direction of polarization of the K(beta) fluo-

rescence is determined in part by the symmetry of the

valence-orbital electron involved in the fluorescence
decay which fills the CI Is hole. The results illustrate

that the core-level resonance lifetimes are short
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enough to preclude substantial disorientation of the

molecule prior to fluorescence decay. Measurements

of this type may prove to be a sensitive probe of orbital

symmetry in more complicated molecular systems,

condensed matter, and adsorbates.
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Dynamically-correct branching ratios can be measured
in a XQQ tandem mass spectrometer (MS/MS) under

single-collision conditions when the key MS/MS pa-

rameters are properly selected to correct for reaction-

Induced mass discrimination within the rf-only quadru-

pole mass filter (Q2). The energy dependence of the

cross section, sigma(E), for the reaction N2(1-f-) -i-

SF6 -> N2 + SF(x)(1-i-) (x = 1-5) was measured in

the NBS triple quadrupole (QQQ) tandem mass spec-

trometer. For P approx = 0.02-0.13 mtorr and E

approx = 5-60 eV (LAB) (the range of collision ener-

gies used for collisionally-actlvated dissociation

(CAD)), the authors measured identical sigma(E) from

both the rate of reactant ion decay and the rate of

product ion formation.
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The energy dependence of the cross section,

sigma(E), for the asymmetric near-resonant charge

transfer reaction Ar(1 -|-)(N2,Ar)N2(1 -i-) was measured
in the authors' triple quadrupole (QQQ) tandem mass
spectrometer. For P approx = 0.04-0.35 mtorr and E

approx = 5-60 eV (l-AB) (the range of collision ener-

gies used for collisionally activated dissociation

(CAD)), the authors measured identical sigma(E) from

both the rate of reactant ion decay and the rate of

product ion formation; i.e., the authors' instrument is

kinetically well behaved. Moreover, the authors'

sigma(E) complements that of other workers over the

energy range of 0.04 to 100 eV. Hence, the authors'

instrument can be used to measure absolute cross

sections for the CAD of ions. This is essential if gener-

ic, instrument-independent CAD spectral databases

are to be developed.
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Quasielastic neutron scattering results are reported

which examine the rotations, reorientations, and diffu-

sion of the ammonia molecules in the stage 1 graphite

intercalation compound KC24(NH3)4.3. Two different

rotational modes are observed. The first is apparent at

low temperatures and broadens into a flat background

as the temperature is increased while the second is

seen at 200 K. At room temperature, translational

motion of the NH3 molecules is also present.
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Counterions in perfluorosulfonated ion exchange
membranes controlled permeation behavior of glycine.

The Na(-i-)-form of the membrane exhibited saturation

kinetics of the Michaelis-Menten type, i.e., the flux rap-

idly increased with concentration, and reached a limit-

ing flux at a concentration of about 2 mol/L. The
Cs(-i-}-form exhibited markedly lower fluxes which
were nearly Fickian. For the Ag(-i-)-form, however, the

fluxes increased rapidly and nonlinearly at low concen-
trations, but attained Fickian linearity at high concen-
trations. Ionization of the metal substituents, believed

to lead to an interaction of the transport species with

the membrane, appeared to cause departure from the

Fickian behavior.
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Transients.

A comprehensive review of resonance enhanced mul-

tiphoton ionization (REMPI) spectroscopy of transient

molecular free radicals is presented. Topics covered
include a history of REMPI free radical detection, multi-

photon selection rules, the experimental apparatus
used in REMPI studies, the applications of mass spec-

trometry, methods of determining the photon order of

resonant states, and the characteristics of Rydberg
states. REMPI spectroscopic results for twenty-six free

radicals are summarized through the use of 42 figures

and 27 tables.
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Calculations of the Stark scalar and tensor polarizabili-

ties alpha(O) and alpha(2) for the 6P(3/2) state in

cesium are reported, along with values of alpha(O) for

the 6S(1/2), 7S(1/2) and 6P(1/2) states. The results

are in very good agreement with the latest measure-
ments. The authors also used their method to calcu-

late the Stark-amplitude coefficients for the 6S(1 /2) -

7S(1 /2) transition; the results are compared with those
of previous theoretical and experimental work.
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The paper reports on three-phase equilibria liquid -i-

liquid -I- vapor of binary mixtures of near-critical pro-

pane and higher normal paraffins. Special attention

has been given to locate the (pseudo-)binary first

showing partial miscibility in the liquid phase. For that

purpose the three-phase equilibria liquid + liquid -i-

vapor, including critical endpoints, have been deter-

mined experimentally in the binaries C3 -f- C32, C3 +
C34, C3 -I- C36, C3 -|- C38, C3 + C40, C3 -I- C44, C3
+ C46 and C3 + C50. Extrapolation of the results ob-
tained shows that for a carbon number between 29
and 30 tricriticality has to be expected. In order to

model the measured three-phase equilibrium data, an
algorithm has been developed on the basis of the sim-
plified perturbed hard chain theory. The calculations
are still in progress.
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The authors present results of coupled channel quan-
tum scattering calculations of the alignment selected

j

= 3/2 -> j
= 1/2 fine structure changing integral

cross section for Na(doublet P) -i- He. This cross sec-
tion has in the past been written in terms of a coherent
sum of partial wave amplitudes, but the authors have
found that it can be expressed in terms of an incoher-
ent sum of partial cross sections, each labeled by the
total angular momentum J and by parity.
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The van der Waals interactions energy between two
closed-shell systems can be approximated as the sum
of the Hartree-Fock (HF) and dispersion interaction

energies. The dispersion energy is given as a power
series in R sup (-n) when the interaction potential is

expanded in the multipole operators of the asymptotic
systems. The series is convergent only if the overlap of

the systems is explicitly considered. The present paper
will describe the calculation of the induced-dipole-in-

duced-dipole dispersion interaction including the an-
isotropic damping due to change overlap. The He-H2,
Ne-H2 and Ar-H2 systems were considered and the
van der Waals potential were constructed with use of

available HF interaction potentials.
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Analysis of CH(sub 2) a tilde (sup 1)A(sub 1) (1,0,0)

and (0,0,1) Coriolis-Coupled States, a tilde (sup
1)A(sub 1) - X tilde (sup 3)B(sub 1) Spin-Orbit Cou-
pling, and the Equilibrium Structure of CH(sub 2) a
tilde (sup l)A(subl) State.
Final rept.
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The symmetric and antisymmetric stretch spectra (a

tllde)slnglet A(1) CH2 are measured with Doppler-llmlt-

ed resolution by Infrared flash-klnetic spectroscopy be-

tween 2600 and 3050/cm. The spectra are significant-

ly perturbed by spln-orbit interactions between near-

resonant levels of (X tilde) triplet B(1 ) in both lower and
upper levels of the transitions, and by Corlolis Interac-

tion between symmetric and antisymmetric stretch

states. The triplet character of the perturbed levels Is

detected by observing broadening of M(J) structure In

a magnetic field about 1 kG. The levels that are likely

to be perturbed by triplet methylene are Identified

using the experimentally observed and theoretically

calculated triplet 8(1 ) energy level structure. The term

values of the remaining symmetric and antisymmetric

stretch levels are simultaneously fit to Watson's Hamil-

tonian including Corlolis coupling. The analysis pro-

vides the remaining information needed to determine
the equilibrium rotational constants and, therefore, the

equilibrium structure of this fundamentally important

carbene.
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Molecular collisions.

A detailed description Is provided of a triple quadru-

pole (QQQ) tandem mass spectrometer (MS/ MS)
which is kinetically well behaved and can be config-

ured to use either a molecular beam target (Type A) or

collision chamber (Type B) configuration. Its unique

capabilities are being used to explore design criteha

essential for absolute cross-section measurements,
and for the development of standardized operating

conditions for generic, instrument-Independent spec-

tral databases for colllslonally-actlvated dissociation

(CAD).
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The rate coefficients for radiative (RCT) and dissocia-

tive (DCT) charge transfer from He+ to H2 at tem-

peratures equal to or between 1 5 and 40 K were meas-
ured. The radiative charge transfer reaction was found

to be essentially independent of temperature, while

the rate coefficient for the dissociative reaction In-

creases with Increasing temperature In the tempera-

ture range. The results were compared with others and
sources of uncertainty unique to the experiment were
considered.

000,378
PB90-171067 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Quantum Physics Div.

Alignment Effects Involving Multiple Pathways:
Electronic Energy Transfer of Sr 5s6p (l)P(sub 1)
with Rare Gases.
Final rept.

L. J. Kovalenko, R. L. Robinson, and S. R. Leone.
1989, 15p
Grants NSF-PHY86-04504, NSF-CHE83-08403
Sponsored by National Science Foundation, Washing-
ton, DC.
Pub. In Jnl. of the Chemical Society, Faraday Transac-
tions 2 85, n8 P939-953 1 989.

Keywords: "Strontium, Atomic energy levels, Electron
transitions. Alignment, Helium, Xenon, Reprints,

"Atom-atom collisions.

Orbital alignment effects and branching fractions have
been measured for collisionally induced electronic
energy transfer from the Sr5s6p singlet P(1) state to

seven near-resonant states: 5s6p triplet P(2,1,0), 4d5p
singlet D(2) and 4d5p triplet F(4,3,2). The measure-
ments were carried out in a crossed-beam experiment
using a pulsed, linearly polarized laser which propa-
gates perpendicular to the initial average relative ve-
locity vector of the collision partners. The results show
remarkably high specificity In both the formation of

product states and the alignment effects into each
state.
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To gain insight Into the mechanism of Na(3p) doublet
P(3/2) ~> doublet P(1/2) fine-structure transitions in-

duced by collision with He, the authors monitor the ex-

pectation values of the orbital- and spin-angular mo-
mentum vectors, I and s, as a function of time along
the trajectory, using a semlclassical formalism. In a
typical collision, (s) remains nearly space-fixed while (I)

processes about the rotating internuclear axis. Thus, In

the Interaction region, the projection of (I) onto the In-

ternuclear axis, (lambda), remains nearly constant,

and the molecular alignment of the orbital is pre-

served. It is shown how equations of motion for the
classical analogues of these expectation values agree
qualitatively with the quantum equations of motion. A
qualitative comparison is also made with the Cs-He
system for which the spin-orbit coupling is much
stronger.
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The authors report the translational, rotational, and
spln-orbit state distributions of fast NO molecules
which are generated by the 1 93 nm laser vaporization

of 30 K multilayer NO films. Rotational distributions in

nu = 0 are obtained by laser multlphoton ionization for
five different velocities ranging from 900 to 2200 m/s,
corresponding to translational energies (E(r) = 0.14 to
0.71 eV. In every case, the average molecular rotation-
al energy Is more than 10 times smaller than the com-
ponent of translational energy normal to the surface.
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Tabular summary data of the thermophysical proper-
ties of fluid helium are given for temperatures from 0.8
to 1500 K, with pressures to 2000 MPa between 75
and 300 K, or to 100 MPa outside of this temperature
band. Properties include density, specific heats, en-
thalpy, entropy, internal energy, sound velocity, expan-
sivity, compressibility, thermal conductivity, and vis-

cosity. The data are calculated from a computer pro-
gram which is available from the National Institute of
Standards and Technology. The computer program Is

based on carefully fitted state equations for both
normal and superfluid helium.
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Standard Reference Data is a program office In the
Technology Services, National Institute of Standards
and Technology. Standard Reference Data develops
and disseminates publications and databases of criti-

cally evaluated physical, chemical, and materials prop-
erties of substances. These publications and data-
bases are available through NIST and private publica-
tions, on magnetic tape, PC diskettes, and from on-line
retrieval systems. Standard Reference Data is respon-
sible for management and coordination of the pro-
gram. Work is carried out through a decentralized net-
work of data centers and projects referred to as the
National Standard Reference Data System (NSRDS).
This volume summarizes the activities of the program
for the year 1 989.
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A single Hg-i- Ion that is confined in an rf (Paul) trap
can be laser cooled so that the amplitude of its motion
Is much less than a wavelength (the DIcke limit) for

optical transitions. Recently, the technique of optical

sideband cooling was used to reach the zero point of
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motion. This realizes for the first time the fundamental

limit of laser cooling for a bound atom and the ideal of

an isolated atomic particle at rest in space to within the

quantum mechanical limits imposed by the surround-

ing apparatus. In both limits, Doppler effects become
negligible to all orders, the interrogation time is long

and the fundamental shot noise detection limit of a

single atom is readily attained.
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Comprehensive isochoric (p,Vm,T) measurements
have been performed for six carbon dioxide-rich mix-

tures and pure carbon dioxide (C02). The nominal

range of state points studied include those with densi-

ties from 1 to 24 mol/cu dm, temperatures from 220-

400 K, and pressures to 35 MPa. In addition, direct

measurements of the saturated liquid density and iso-

choric heat capacity of pure C02 have been per-

formed. The measurements, combined with the stud-

ies of other investigators, have allowed the develop-

ment of an accurate predictive equation of state model

(DDMIX) for C02-rich mixtures. In the report the mix-

ture measurements and present comparisons of the

measurements with DDMIX are summarized. In addi-

tion, a new TRAPP-like model for the prediction of

transport properties which is used in DDMIX is de-

scribed.
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The microwave specta of {H2CO)2 and (D2CO)2 have

observed with a pulsed beam, Fabry-Perot cavity, Fou-

rier transform microwave spectrometer. Both species

exhibit a-type spectra which are split by internal rota-

tion of each monomer unit and an interchange of

donor-acceptor bonding roles analogous to the water

dimer. The geometry obtained from fitting the derived

moments of inertia has the planes of the two monomer
units perpendicular in a nearly antiparallel orientation

of the CO groups with a center-of-mass distance of

3.046(17) A. The shortest carbon to oxygen distance

(2.98 A) and hydrogen to oxygen distance (2.18 A) be-

tween the monomer units are indicative of a dual bond
interaction to form a ring structure.
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The NBS Crystal Data Center builds, evaluates and
disseminates a large scientific database of evaluated

crystallographic, chemical and physical data. NBS
CRYSTAL DATA, with information on all classes of

crystalline materials, currently contains more than

1 1 5,000 entries and is expanding at the rate of ap-

proximately 7,000 entries per year. The data items in

each entry have been critically evaluated, represented

according to rigorous rules and transformed to stand-

ard forms. Additional data items have been derived

from the literature data and strict adherence to speci-

fied formats has been ensured by extensive computer
evaluation of the Database. As a result, all of the infor-

mation in the Database can be accessed and used.

Searches and statistical analyses can be carried out

using a database management system and independ-
ent computer programs, and printed products can be
prepared using typesetting software. NBS CRYSTAL
DATA has been used extensively in industrial and aca-

demic laboratories. For example, the Database has
played a vital role in the design of technologically im-

portant materials such as superconductors and lasers.
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A relationship is postulated between the solubility of

liquid n-paraffins in supercritical solvents, such as
methane and carbon dioxide, and the carbon number
of the solute. The predictions of the simplified per-

turbed-hard-chain equation of state suggest that, at

fixed temperature and pressure, the logarithm of the

mole fraction of the solute varies linearly with the

carbon number. A relation of this type is very useful for

predicting supercritical solubility of long n-alkanes and
retrograde condensation of natural gas. The thermo-
dynamic considerations that lend support to the hy-

pothesis are presented and agreement with available

experimental data is shown.
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Magnetic microstructure, that is the configuration of

domains and domain walls in a magnetic material, is of

both fundamental interest and of crucial importance
for device applications. For example, the ultimate den-
sity of magnetic information storage is limited by the

sharpness of a domain boundary. The magnetic mi-

crostructure of a thin film or surface depends sensi-

tively on its physical structure which is strongly affect-

ed by sample preparation or growth. High resolution

magnetization imaging is necessary to determine the

domain configuration that occurs for a particular

sample preparation and the changes that take place

under external perturbations such as applied magnetic
field, stress or temperature.
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Auger-electron spectroscopy (AES) and x-ray photoe-
lectron spectroscopy (XPS) are in widespread use for

solving many types of scientific and technological
problems. Most surface analyses made to date have
been qualitative, but there is a growing demand for

quantitative analyses, particularly with the availability

now of data systems for commercial instruments. Al-

though adequate repeatability is often achieved in

analyses of AES and XPS, there are unfortunately
many sources of systematic error that make credible
accuracy statements very difficult. The principal sys-
tematic errors are associated with the complex mor-
phology of typical specimens, with parameters of in-

strument performance, and with limitations of current

methodology and data. The paper contains an over-
view of the pitfalls that exist in making quantitative sur-

face analyses by AES and XPS and the progress that

has been made in overcoming them.
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The line broadening and shifting of the vibrational Q-
branch in pure HD has been measured for transitions

J =0 to 3 at room temperature over the density range
0.8 to 10.6 amagat. The shifting and broadening coeffi-

cients have been determined with an uncertainty of

plus or minus 0.002/cm/amagat, which now provides
a discriminating test for various semiclassical and
quantal theoretical calculations. The line broadening
coefficients are compared with linewidth data from
other spectroscopic branches and with measurements
of the rates of state-to-state rotational energy transfer.

Use of an exponential gap law for the rates of rotation-

al energy transfer allows estimates to be made of the
contributions to the line widths from rotationally inelas-

tic, elastic vibrational dephasing, and elastic reorienta-

tion processes. This analysis suggests that rotational

energy transfer occurs approximately 30% faster in

v= 1 than in v=0.
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The conditions necessary for thermodynamic equilibri-

um at the precipitate-matrix interface of a coherent
spherical precipitate are derived and are corrected to

the equilibrium conditions of Johnson and Alexander
for a spherical precipitate in an isotropic matrix. These
conditions were used to derive the dependence of the
interfacial precipitate and matrix concentrations on
precipitate radius (Gibbs-Thomson equation) for such
a precipitate. In addition, the relationships are used to

calculate the critical radius for the nucleation of a co-
herent misfitting precipitate.
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The authors have studied the issue of vibronic cou-

pling in the vibrationally-resolved photoionization to

the (C tilde) doublet Sigma (g)( + ) state of C02(1 +) in

the photon-energy range h(nu) = 20-28.5 eV. The
measurements use the SURF-II synchrotron radiation

source at the National Bureau of Standards and high-

resolution hemispherical electron analyzers equipped
with area detectors. The angular distribution asymme-
try-parameters (beta) for the allowed (C tilde)(0,0,0)

and forbidden (c tilde)(1,0,1) (19,747 eV binding

energy) peaks are found to be quite different. Howev-
er, similarities between the (C tilde)(1,0,1) curve and
that for the (B tilde) state suggest that vibronic cou-

pling to the (B tilde)(doublet Sigma(u)(-i-)) state of

C02(1 -I-) is the explanation for the intensity of the (C

tilde) state forbidden band.
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Diode laser infrared absorption measurements were
made on the (14)C02 v(sub 3) band. The results are

v(sub 0) = 2225.80250(35)/cm and B(sub 00.0) =
0.3902528(8)/cm.
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Spin splittings for several important atmospheric lines

in the nu(3) band of N02 have been measured by

diode laser. An improved spin splitting program has

been developed which takes into account the asym-

metry effects in the lower K(a) splittings. The meas-

ured spin splittings and the derived spin-rotational con-

stants are reported in the study to a much higher accu-

racy than previously achieved.
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An empirical test is described for the evaluation of

column selectivity in reversed-phase liquid chromatog-

raphy. Using a test mixture of three polycyclic aromatic
hydrocarbons (PAH), overall column selectivity toward
PAH was assessed for various commercial CI 8 col-

umns. Retention behavior was correlated to phase
type (i.e., monomeric and polymeric surface modifica-

tion chemistry) for custom synthesized phases. A clas-

sification scheme is proposed in which commercial
columns are grouped into three classes based on re-

tention behavior: monomeric-like, polymeric-like and
intermediate phase selectivity toward PAH. Correlation

of retention behavior (using the test mixture) with more
general column properties (e.g., phase thickness) is

discussed.
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The v2 and 2v6 infrared bands of (28)SiH3D have
been recorded between 1450 and 1710/cm with

0.005/cm apodized spectral resolution using a Fourier

transform spectrometer. Line assignments were made
from J = 0 to 25 and K = 0 to 1 5 for the v2 band, from

J = 0 to 20 and K = 0 to 1 3 for the 2v6(sup 0) band,

and from J = 0 to 20 and K = 0 to 8 for the 2v7(sup 2)

band. Very strong perturbations were observed in all

three components of the triad system, including l-type

interactions between 2v6(sup 0) and 2v6(sup 2) and
Fermi interactions between v2 and 2v6. Observed
transitions were fit using ground state constants, ob-
tained from ground state combination differences, and
upper state energy levels, obtained by diagonalizing an
energy matrix including Fermi resonance terms be-

tween v2 = 1 and v6 = 2. Molecular coefficients and the

method of determination are reported.

000,397
PB90-188392 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Thermophysics Div.

Systematics of Wetting at the Vapor-Liquid Inter-

face.
Final rept.

J. W. Schmidt. 1988, 8p
Pub. in Jnl. of Colloid and Interface Science 122, n2
p575-582 1988.

Keywords: "Wetting, Surface chemistry. Air, Fluorohy-

drocarbons. Alcohols, Interfacial tension. Measure-
ment, Mixtures, Carbinols, Transition temperature, Re-
prints, "Liquid-vapor interfaces.

The transition temperatures, Tw, from incomplete wet-

ting to complete wetting at the air-liquid interface

above five binary mixtures of a normal chain alcohol

with the fluorocarbon perfluoromethylcyclohexane

(C7F14) have been measured. Consolute tempera-
tures Tc, contact angles and surface tensions were
measured for each mixture. Tw decreases monotoni-
cally as the alcohol chain length increases from 1

(methanol) to 6 (n-hexanol). The mixture water (chain

length-O) + C7F14 is anomalous with the lowest Tw
(only an upper bound was obtained). From the meas-
urements and a regular solution free energy, the

lengths of the prewetting lines and the discontinuity in

the derivative of the vapor-liquid surface tension at T -

Tw were calculated and ranged from 38K (for ethanol

+ C7F14) to 99K (for n-hexanol -I- C7F14). The calcu-

lated discontinuities in the derivative ranged from
0.008 dy/cm K (for ethanol -I- C7F14) to 0.039 dy/cm
K (for n-hexanol + C7F14) and are roughly correlated

with the lengths of the prewetting lines.
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The ellipticity of the vapor-liquid interface above mix-
tures of methylcyclohexane (C7H14) plus perfluoro-
methylcyclohexane (C7F14) has been measured near
the consolute point T(c)=318.6K. The data are con-
sistent with a model of the interface that combines a
short-ranged density-versus-height profile in the vapor
phase with a much longer-ranged composition-versus-
height profile in the liquid. The-one parameter model
profile fits the data well for reduced temperatures
t=(T-T(c)/T(c) > 0.0007. The model predicts a maxi-
mum ellipticity at t=0.0007, which occurs at t=0.0002
in the experiment. The value of the free parameter pro-
duced by fitting the model to the data is consistent with
results from two other simple mixtures and a mixture of

a polymer and solvent. The experiment combines pre-

cision ellipsometry of the vapor-liquid interface with in

situ measurements of refractive indices of the liquid

phases, and it precisely locates the consolute point.
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The reverse-phase retention behavior of several neu-
tral and cationic hydrophilic thiols using trihaloacetic

acid pairing agents is studied. Retention for cationic

compounds increases with the size of the halogen
substituent of the trihaloacetic acid. The effect of pH,
ionic strength, pairing ion and counter ion concentra-
tion on retention of cysteine and other thiols is meas-
ured. The formation of mobile-phase ion-pairs is pro-

posed as the mechanism of retention enhancement.
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The resonance enhanced multiphoton ionization

(REMPI) spectrum of 02 a(sup 1)delta(sub g) between
295 micrometers and 350 micrometers is reported.

The spectrum is compared to the REMPI spectrum of

ground state molecular oxygen in the same electronic

energy region and a number of differences in the re-

spective spectra are observed. Detection limits for 02
a{sup 1 )delta(sub g) by REMPI is calculated to be 5x1

0

to the 9th power/molecules/cubic cm in the ion source
of the mass spectrometer.

000,401
PB90-192287 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Chemical Kinetics Div.

Two Photon Resonance Enhanced Multiphoton
Ionization Spectroscopy of the 3p(pi) D (2)ll(sub r)

(v'=0,1,2)~X (2)ll(sub r) (v'=0) Bands of the Fluor-
omethylidyne Radical between 355 and 385 nm.
Final rept.

R. D. Johnson, and J. W. Hudgens. 1987, 3p
Pub. in Jnl. of Physical Chemistry 91, n24 p61 89-61 91

1987.

Keywords: "Free radicals, "Spectrum analysis, "Elec-

tronic spectra. Ionization, Molecular vibration. Band

48



CHEMISTRY

Physical & Theoretical Chemistry

spectra, Reprints, 'Carbon fluorides, *Multi-photon

processes, Rydberg states.

Ttie two-photon resonance enhanced multiphoton ion-

ization spectrum between 355-385 micrometers of the

3p(pi) D(sup 2)ll(sub r) (v=0,1,2) - X(sup 2)ll(sub r)

(v=0) band system of CF radical is reported. Three
vibrational bands are rotationally analyzed and spec-

troscopic constants for the D(sup 2)ll(sub r) states are

derived.
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Interaction energy curves for all the heteronuclear rare

gas dimers including He to Xe are calculated as the

sum of the exchange repulsion and the attractive inter-

atomic correlation energy between the atoms. The
self-consistent-field (SCF) energy represents the re-

pulsion and a perturbation method is used to calculate

a dispersion energy which takes account of the over-

lap of the atoms. The effect of overlap is to reduce or

damp the dispersion energy. The hybrid model yields

binding energies that are in the range of 75% to 90%
of experimental values. The differences are due to

slow convergence of the damped dispersion energy

and to the difficulty in obtaining Hartree-Fock limit

energy curves within 1 /cm accuracy. The comparable
accuracy for the binding energies over a range of

atoms for He to Xe suggests that the model correctly

represents the dominant energy terms. The model is

generally applicable since it depends on the polariza-

tion behavior of the fragments for the dispersion calcu-

lation and SCF energies which can be more accurately

calculated in routine calculation.
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Chemiluminescence is a rapid, versatile and nonintru-

sive technique for continuous monitoring rates of oxi-

dation. It is ideal to observe the oxidation properties of

a lubricating base oil and additive package combina-
tion under storage and service conditions directly or by
simulating engine conditions. In the paper, a chemilu-

minescence apparatus is designed with the sole pur-

pose to study the oxidation stability of lubricants or

fuel. The effects of the general parameters to optimize

the apparatus have been examined. These param-

eters include temperature, film thickness, atmosphere
control, sample introduction, spectral bandpass, the

use of energy transfer agent, and the surface catalytic

effect. Preliminary experimental results are very prom-
ising and show that the apparatus and CL method are

versatile and suitable for oxidation studies.
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The electrohydrodynamic (EHD) method of measuring
the Schmidt number is compared carefully with the DC
method using a rotating disk electrode. Ferricyanide

and ferrocyanide ions in 1 M potassium chloride are

used for the comparison. The best agreement be-

tween the two methods occurs when the EHD meas-
urement is done at a low disk velocity.
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Extensive measurements of the heat-capacity

changes accompanying the unfolding transition of

bovine pancreatic ribonuclease a in buffered aqueous
solutions have been performed in a differential scan-
ning calorimeter over a range of experimental condi-

tions. The concentration of ribonuclease a varied from
about 1 mass % to 2 mass %. The pH varied from 1.8

to 5.0 at two glycine-HCI buffer concentrations: 0.1 M
and 0.2 M. Measurements were made on ribonuclease

a obtained from various commercial sources. The heat
capacity data were corrected for the thermal lag of the
instrument and fit by least squares to a two-state

model to determine the transition enthalpy and tem-
perature, the baseline heat-capacity change, and the

cooperativity of the transition. The transition tempera-
ture Tm and enthalpy DeltaHm determined from the fit

of a two-state model to the transition profile increased
linearly with pH from 31 1 .9 -f 0.5K and 308.2 -f 6.4 kj/

mol at pH= 2 to 335.4 -|- .6 K and 408.9-1-6.6 kH/mol at

pH = 4, where the uncertainties represent two stand-

ard deviations based on a linear least squares fit of

DeltaHm and Tm to pH. Values of Tm and DeltaHm
were independent of the commercial source of hbonu-
clease a. Tm was independent of the buffer concentra-
tion but showed a slight dependence on the concen-
tration of ribonuclease a.

000,406
PB90-192618 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Chemical Kinetics Div.

Mechanisms of Condensation of Biaryl Hydrocar-
bons.
Final rept.

V. P. Senthilnathan, and S. E. Stein. 1988, 8p
Pub. in Jnl. of Organic Chemistry 53, n13 p3000-3007
1988.

Keywords; 'Reaction kinetics, 'Pyrolysis, 'Condensa-
tion reactions, 'Aromatic hydrocarbons. Free radials,

Naphthalene, Anthracene, Isomerization, Dissociation,

Reprints, 'Chemical reaction mechanisms.

Results of kinetic studies of the condensed phase
thermal reactions of the following biaryl hydrocarbons
are reported; 1,1'-binaphthyl, 1,2'-binaphthyl, 1-phen-
ylnaphthalene and 9-phenylanthracene. Condensation
generally occurred in parallel with both isomerization

and dissociation and rates depended on concentra-
tions of hydrogen donors. In order to simplify mecha-
nisms, detailed studies used donors capable of provid-

ing just one H-atom. These donors were xanthene, flu-

orene and diphenylmethane. A mechanism is pro-

posed in which the key intermediates of all reactions
are radicals created H-atom transfer to the biaryls. In

the condensation of naphthyl-containing biaryls, it is

suggested that reactions are initiated by H-transfer to

a remote position. According to this model, the result-

ing radical then cyclizes by simple intromolecular radi-

cal attack.
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The growth of Pt overlayers (sub-monolayer to multiple

layer coverages) on a clean W(1 10) surface are stud-
ied by Auger Electron Spectroscopy (AES) and Tem-
perature Programmed Desorption (TPD). Based on
Auger peak amplitudes, thermally evaporated Pt ap-
pears to grow in the Frank-van der Merve mode on
W(1 10), at least for the first few layers. Annealing of Pt
deposited at 90K shows distinct changes in Auger
ratios and adsorption states of molecular CO, provid-
ing evidence for changes in the electronic and struc-

tural properties of the overlayers. TPD of CO combined
with the AES measurement suggest that annealing in-

duces either agglomeration of the Pt atoms into large
islands with a small cluster density, or the formation of
a surface Pt/W alloy. Annealing above 1500K pro-
duces a stable monolayer of Pt on the W surface for all

initial Pt coverages 1 monolayer. Preliminary low
Energy Electron Diffraction (LEED) studies are con-
sistent with the observed trends in the structure of the
Pt-overlayers on W(1 1 0).
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The authors report on vibrationally resolved measure-
ments of photoelectron angular distribution and
branching ratios for No(1+) using synchrotron radi-

ation over h(nu) = 11.5-26 eV. Normally weak vibra-
tional levels are strongly enhanced below 18 eV, and
the photoelectron asymmetry parameters and branch-
ing ratios display a vibrationally dependent, broad
spectral structure over h(nu) approximately = 11-18
eV. These observations may reflect the presence of
the expected shape resonance; however, various in-

terchannel coupling mechanisms may also be in-

volved. Resonance structure in the photoelectron
asymmetry parameters is also obsen/ed in the h(nu)
approximately = 19-22 eV region. The structure is

likely associated with Rydberg excitations.
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A new model is developed to account for the anisotro-

py of the equilibrium surface composition of dilute

alloys. The anisotropy is assumed to result from the
existence of a distribution of different surface sites,

each of which may possess a unique enthalpy of seg-
regation. The model relies on the hypothesis that any
given surface, with an orientation parallel to a plane
having Miller indices (kkl), may be synthesized from
atoms distributed among terrace, step, and kink sites.
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The types and surface densities of surface sites in a

given (I<k1) surface are evaluated by means of an ex-

isting microfacet notation. An enthalpy of segregation

for a surface composed of specified fractions of ter-

race, step, and kink sites. The model is compared and

contrasted with other approaches which have been
used to evaluate the anisotropy of surface composi-

tion.
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Various organotin compounds were separated using a

reverse bonded C-18 column with a 93% methanol -

7% water mobile phase. Both holistic total surface

area (TSA) calculations and assembly of molecular

TSA's from addition of 'mean functional groups and

atom' TSA values were employed in the study. A signif-

icant linear correlation was obtained between the nat-

ural logarithms of the capacity factor and the TSA
values for both fluxional and rigid organotin systems.

Although the two systems could not be intercorrelated,

tie-lines could be drawn between them. The use of

these tie-lines enable the predictions of unreported

compounds.
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Recent progress in the area of laser-enhanced ioniza-

tion (LEI) is reviewed. Among the topics discussed are:

the use of LEI for petroleum analysis, three-dimension-

al double resonance LEI spectra, and the optical de-

tection of LEI by means of laser-induced ionic fluores-

cence.
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Rates of energy transfer from vibrationally excited SF6

and pentafluorobenzene to argon in the gas phase

have been studied using the Hg tracer technique and

time-resolved optoacoustics. These two techniques

which rely on fundamentally different physical princi-

ples were found to give equivalent results. The implica-

tions for the study of energy transfer processes in gas

mixtures are discussed.
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The gas phase and aqueous solution phase reactivi-

ties of hydroxyl radicals (OH) with a wide variety of or-

ganic compounds are compared. When kinetic data
are available for the same reaction occurring in both

phases, this comparison provides useful information

about the reaction mechanism. Through this compari-

son the authors can demonstrate a linear correlation

between the gas/solution phase OH reactivities for nu-

merous saturated organic compounds. The empirical

relationship can be used together with mechanistic in-

formation to estimate the OH reactivity in one phase
from the measured rate constant in the other. In order

to develop and extend the correlation, they have used
the flash photolysis resonance fluorescence technique

to measure rate constants for the gas phase reactions

of OH radicals with methanol-d4; ethanol-d6; 2-chlor-

oethanol; 2,2,2-trichloroethanol; 2,2,2-trifluoroethanol;'

acetone-d6; 1,1,1-trifluoroacetone; and 1,2-butylene

oxide at 298 K. The results are reported herein.
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Methyl-tert-butylether (MTBE) and tert-butylalcohol

(TBA) are widely used as motor fuel additives to in-

crease the octane number and to reduce CO emis-

sions. Since their reaction with hydroxyl radicals (OH)
is a major loss process for these oxygenated species

in the atmosphere, the authors have conducted a flash

photolysis resonance fluorescence study of the kinet-

ics of the reactions of OH radicals with MTBE and TBA
and report the results of these measurements here.

Experiments were performed over the temperature

range 240-440K at total pressures (using Ar diluent

gas) between 25-50 torr. The implications of these re-

sults for the atmospheric chemistry of MTBE and TBA
are discussed.
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High-resolution Fourier transform spectroscopy meas-
urements have been made on rubidium fluoride and
cesium fluoride vapor in the region of the fundamental

vibrational bands between 290 and 360/cm. The
measurements were made at temperatures between
1020 and 1180 K. Vibrational transitions covering the

range from nu = 1-0 to nu = 9-8 were observed.

Dunham potential and rovibratibnal constants were
determined for CsF and for (85) RbF and (87) RbF.
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Changes in surface microtopography which often

occur during sputter depth profile analysis can signifi-

cantly affect the measured depth resolution of inter-

faces. To understand better the importance of the
roughening effect on interface analysis, correlated
measurements of surface roughness obtained while

Auger sputter depth profiling thin metallic multilayered
systems (Ni/Cr, Ag/Ni and chromium oxide/Cr) with

the observed Auger interface widths. The r.m.s. rough-
ness of the surfaces was measured, in situ, using opti-

cal total integrated scattering (TIS) techniques. The
surface roughness increases with sputtered depth as
well as with the energy of the impacting ions. The TIS
measurements of r.m.s. roughness are in good agree-
ment with the interface widths obtained from the Auger
depth profiles and with the predictions of a statistical

sputtering model. At elevated temperatures, 373 and
473 K, a slight decrease is observed in the surface
roughness of Ag/Ni thin films, probably as a result of

surface diffusion: such materials sputtered at yet
higher temperatures (576 and 673 K) become rougher,

probably because of recrystallization processes.
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A quantitative surface analysis by Auger-electron
spectroscopy (AES) or x-ray photoelectron spectros-
copy (XPS) requires a series of operations that typical-

ly includes instrument setup, specimen positioning,

data acquisition, data manipulation, and data analysis.

These operations involve a sequence of measure-
ments which are combined and/or compared with

other data to yield an analysis. The final result has an
estimated uncertainty that reflects the sum of the sep-
arate random and systematic errors in the various

measurements and sources of data. The authors iden-

tify the major steps in typical analyses and comment
on the major sources of error leading to estimates of

uncertainty. Systematic errors generally exceed those
of a random nature and are associated with the com-
plex morphology of typical specimens, with param-
eters of instrument performance, and with limitations

of current methodology and data. They review general
measurement principles for surface analysis, the de-

velopment of a suitable analytical strategy, and identify

and discuss many of the sources of error. The discus-

sion is specific to AES and XPS but many of the issues

are relevant to other techniques of surface analysis.

Finally, two examples are presented to illustrate the

sources and magnitudes of some of the errors and the
final uncertainties in some common examples of sur-

face analyses.
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A procedure is presented for constructing a thermody-

namic free energy for fluids in the critical region that

incorporates the crossover from Ising-like singular be-

havior near the critical point to regular classical behav-

ior far away from the critical point. The procedure is

based on an approximation of the solution of the renor-

malization-group theory of critical phenomena, modi-

fied to include effects from a cutoff wave number for

the crossover to the classical limit. As an illustration,

the authors show how the procedure can be applied to

a truncated classical Landau expansion. The results

are compared with experimental thermodynamic-prop-
erty data for carbon dioxide, steam, and ethylene in the

critical region.
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Van der Waals forces.

Rotational spectra of (20)Ne-HF and (22)Ne-HF have
been measured using a pulsed-nozzle Fourier-trans-

form microwave spectrometer. The J = 2-1 and 1-0

transitions were observed, yielding B(sub 0) =
4514.0949(15) MHz, D(sub J) = 0.59889(19) MHz,
and mu = 0.3882(21) D for (20)Ne-HF and B(sub 0) =
4318.53739(93) MHz, D(sub J) = 0.54021(12) MHz,
and mu = 0.3917(13) D for (22)Ne-HF. The measured
dipole moments provide an estimate of <(P(sub
1)(cos Theta)> = 0.21 which can be related to the

anisotropy of the Ne-HF intermolecular potential.
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Neutron scattering investigations of the structural and
dynamical properties of ammonia molecules in the

stage 1 compound KC24(NH3)4.3 are discussed. The
K-NH3 intercalate layers represent the two-dimension-

al analogue of the well known metal-ammonia solu-

tions. At room temperature the intercalate liquid struc-

ture factor can be described by a model in which the K-

ions are surrounded on the average by four NH3 mole-
cules, and the remaining molecules are essentially

free. Quasi-elastic neutron scattering revealed two in-

dependent rotational motions of the NH3 molecule,

one associated with the rotation about the C3 symme-
try axis and the other one about the K-ions. Above
200K also translational diffusion becomes noticeable.

The phonon dispersion of the (OOq) longitudinal

modes show clear signs of a phonon-libron coupling

which causes the acoustic branch to split.
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Hematite (alpha-Fe203) powder compacts have been
subjected to controlled, quantitative high pressure
shock loading at peak pressures from 8-27 GPa and
preserved for post shock analysis. The broadened x-

ray diffraction peak profiles have been analyzed to de-
termine the residual lattice strain and the coherent
crystallite sizes. Maximum modification effects are ob-
served near 1 7 GPa with strain values near .003 and
size values near 200 A suggesting annealing at higher
shock pressure, resulting from the higher shock tem-
perature.
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The Powder Diffraction File of crystallographic data
has been converted from printed data cards to a com-
puter database. Extensive testing, review, and editing

of the database was completed, the history and first

stages of which are presented. Computer programs
used to create and analyze the database are de-
scribed.
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Heterodyne measurements have been made on the

10(sup 0)0-00(sup 0)0 and 11 (sup 1)0-01 (sup 1)0
bands of (16)0(12)0(32)8 and (1 6)0(1 3)C(32)S and
the 10(sup 0)0-00(sup 0)0 band of (16)0(12)0(34)3.
These measurements were combined with earlier fre-

quency measurements and Fourier transform meas-
urements to obtain accurate calibration frequencies for

the regions 1 985 to 2085 and 2550 to 2600/cm.
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The photodissociation of H20 in the second absorp-
tion band (Chi tilde->Beta tilde) is investigated in a
completely time-dependent approach. The Schroding-
er equation is solved by a time-dependent close-cou-
pling method expanding the two-dimensional wave
packet in terms of free rotor states. The vibrational

degree of freedom of the OH fragment is fixed and only
motion on the Beta tilde-state potential-energy surface
is considered. The existence of unstable periodic

orbits leading to a recurrence of the autocorrelation

function gives, for the first time, a consistent explana-
tion of the diffuse structure in the absorption spectrum
of H20 in the second band.
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New heterodyne frequency measurements of

(12)0(16)0 laser transitions were made in the 1995 to
2082/cm (59.81 to 62.39 THz) region. Frequencies of
23 transitions (with lower vibrational quantum num-
bers, V double prime, ranging from 1 to 4) were meas-
ured. New constants for these low-lying vibrational
levels were determined by fitting these data (along
with sub-Doppler measurements by Pollock et al., rota-

tional transition measurements, and FTS measure-
ments from Guelachvili et al. to the Dunham expres-
sion. Frequency calibration tables calculated from
these new constants are reported. These tables pro-
vide accurate transition frequencies for the CO laser
stabilized to the Doppler-broadened gain profile.
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Franck-Condon factors which determine IHI-photode-
tachment spectra have been calculated using a three-
dimensional coupled-channel reactive scattering pro-
gram. These Franck-Condon factors show peaks as a
function of energy that are in reasonable agreement
with measured spectra due to Neumark and co-work-
ers. Some of these peaks are due to IHI transition
state resonances and others are due to direct scatter-
ing reactive threshold effects. An analysis of the rota-
tional distributions associated with the Franck-Condon
factors indicates that when direct scattering is domi-
nant, the distributions peak at the rotational state
which is nearest to its effective reaction threshold. At
energies where IHI transition state resonances are im-
portant, the rotational distribution changes, thus pro-
viding a characteristic signature of resonance forma-
tion. The I + HI bimolecular rotational distributions are
also considered, and they also show important differ-

ences between direct and resonant energies.
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The NF(2-f) dication has been experimentally ob-
served for the first time by electron impact ionization of
NF3 followed by mass analysis of the ionization prod-

51



CHEMISTRY

Physical & Theoretical Chemistry

ucts. The direct detection of NF(2+) by mass spec-

trometry indicates that the dication species is kinetical-

ly stable, in agreement with recent ab initio molecular

orbital calculations. A lower limit for the NF(2+) life-

time is obtained (= or > 10 microseconds) along with

its appearance energy (43.8 + or - 1 .OeV) in the elec-

tron impact ionization of NF3.
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The spectrum of the krypton-like ion Mo VII was ob-

served from 140 to 2274 A with sliding-spark dis-

charges on 10.7-m normal- and grazing-incidence

spectrographs. Experimental energies were deter-

mined for all levels of the 4s(2)sp(6), 4s(2)4p(5)4d, 4f,

5s, 5p, 5d, 5f, 5g, and 4s(4)p(6)4d configurations. A
few levels of the 4s(2)4p(4)4d(3) configuration were

also found. A total of 399 lines were classified as tran-

sitions between 86 observed levels. The observed

configurations were theoretically interpreted. The
energy parameters determined by least-squares fits to

the observed levels are compared with Hartree-Fock

calculations. A revised value of the ionization energy

was obtained by using the energy of the 4p(5)5g con-

figuration together with an isoelectronically extrapolat-

ed value of the effective quantum number n'(5g). The

adopted limit is 1 01 3 340 + or - 200/cm (1 25.64 + or

- 0.02 eV).
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The Leung-Griffiths model as modified by Moldover

and Rainwater has proven successful for correlation of

critical-region vapor-liquid equilibria (VLE) surfaces of

many binary nonpolar fluid mixtures. In this work the

model is applied to four binary mixtures of polar fluids:

diethyl ether + n-butanol and methanol + n-butanol

as measured by Kay and Donham and the refrigerant

mixtures R13B1 + R114 and R22 + R114 as meas-

ured by Uematsu, Watanabe and co-workers. The

model provides accurate correlations of the polar mix-

tures, although the number of required adjustable pa-

rameters is in some cases larger than that needed for

a nonpolar mixture with an equivalent critical locus.
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Mode-mode vibrational coupling in the acetylinic CH
stretch at 3330/cm of 1-butyne and 1-pentyne is stud-

ied via high-resolution, direct absorption infrared spec-
troscopy. As in the authors' previous study of propyne,

mixing of the CH stretch vibration carrying oscillator

strength (the bright state) with the bath of multiquan-

tum combination states (the dark, or background,
states) manifests itself in the spectrum via fragmenta-

tion of the isolated bright state transitions into clusters

of closely spaced spectral lines in an approximate
O.OI/cm window about the zeroth order acetylinic CH
stretch position.
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Personal computers.

A system of computer programs for size exclusion

chromatography is described. The programs are writ-

ten for PC microcomputers, run under D0S2.xx and
higher, collect data, and analyze data both interactive-

ly and automatically.
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Electron stimulated desorption (ESD) experiments

using a time-of-flight pulse counting method have re-

vealed a correlation between the binding states of

carbon monoxide on the Cr(IIO) surface at 90K and
the positive ion yield. Consistent with previous qualita-

tive observations using the electron stimulated desorp-

tion ion angular distribution method, negligible C0(1 +)
and 0(1 +) desorption signals were measured from

the alpha (1) CO molecular binding state which satu-

rates at 1 /4 monolayer. For theta(CO) > 0.25, termi-

nally-bonded molecular CO (the alpha (2) CO binding

state) co-exists with the alpha (1 ) CO state and both

C0(1 +) and 0(1 +) ions are observed. In addition, a

decrease in the 0(1 +) yield near saturation coverages

(theta(CO) approx = 0.35) of the mixed alpha (1) CO
+ alpha (2) CO adiayer is attributed to intermolecular

interactions which reduce the ion desorption probabili-

ty for the ESD-active alpha (2) CO species.
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1-Phenylbutene-2(1-PHB-2) has been decomposed in

single pulse shock tube experiments. Acetylene forma-

tion is used as a measure of the rate of cleavage of the

benzyl-vinyl C-C bond. The rate expression for the re-

action has been found to be k(1-PHB-2 - benzyl + pro-

penyl) = 2.4 x 10(sup 16) Exp(-43780/T) /s. The A-

factor for the process is unexpectedly large. It may be

indicative of a larger than usual combination rate con-

stant for vinyl radicals. Possible sources of experimen-

tal errors are considered. The results are consistent

with a bond dissociation energy for the primary vinyl C-

H bond in propylene of 475 + or - 10 kJ/mol.
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As the use of surface analysis increases, the need for

reference materials, reference data, and reference
procedures becomes more urgent. A brief description

is given of the needs for surface-analysis standards
and of recent efforts to develop such standards. Em-
phasis is given to the work of two national laboratories,

the US National Bureau of Standards and the UK Na-
tional Physical Laboratory, and of three standards or-

ganizations. The three standards organizations are the

ASTM Committee E-42 on Surface Analysis, the Sur-

face Chemical Analysis Working Party established by
the Versailles Project on Advanced Materials and
Standards (a cooperation of seven nations and the
Commission of the European Communities), and the

Surface Analysis Working Group of the International

Union of Pure and Applied Chemistry.
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Electron stimulated desorption.

There have been many studies of the mechanisms and
of the structural influences in stimulated desorption,

however few investigations have considered their si-

multaneous interplay. The authors' recent studies of

stimulated desorption from Ti02 surfaces have shown
that there is a significant interaction between both of

these aspects. In the context of desorption from this

maximal-valent oxide, for which the Knotek-Feibelman
mechanism has been proposed, it will be shown that

the geometric structure can determine the probability

that an electronic excitation will result in ion desorp-

tion.
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Investigations into the mechanisms of stimulated de-

sorption via the excitation of deep core levels are pro-

ducing improved understanding of the fundamental
processes that result in ion formation and desorption.

The authors report a study of photon-stimulated de-

sorption from MgO(IOO) with photon energies span-

ning the O 1 s and Mg 1 s levels.
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The paper presents a summary of the panel discussion

on 'Entropy-Driven Ion-Molecule Reactions' by M.

Henchman.
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The authors' studies over the past few years have con-

centrated on elucidating the mechanisms of ion de-

sorption from surfaces using synchrotron radiation.

While the cylindrical mirror analyzer has served them
well over the years, it is limited in its ability to measure
the angular distribution and mass of ions desorbed
from a surface following photon impact. For this

reason, they embarked on a project several years ago
to design and construct a new charged particle analyz-

er without these limitations. The analyzer selected for

this purpose was the ellipsoidal mirror analyzer design

developed by Eastman, et al. The analyzer has the

ability to measure simultaneously, the kinetic energy,

emission angle, and mass of the desorbing ions. A de-

scription of the analyzer, several unique features, and
its intended uses are given in detail.
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Electrophoretic light-scattering (ELS) experiments

were carried out to study the translational motion of

submicron polystyrene latex spheres (0.198 microme-

ter radius) under the influence of alternating electric

fields in aqueous solution. The motion was measured
by observing the autocorrelation of photons scattered

by the moving particles. In all cases, the homodyne
detection mode was used. For electric field frequen-

cies from 50 Hz to 1 KHz (the highest frequency for

which a Doppler shift could be seen), the magnitude of

the particle's electrophoretic response decreased with

increasing frequency. The observed low-frequency

dispersion in the apparent electrophoretic mobility is

anomalously large and cannot be explained by con-

ventional electrohydrodynamic theories. For frequen-

cies below 50 Hz, the response was highly nonlinear

and large second harmonic components were ob-

served in the motion of the particles. Electroosmotic

perturbations due to the coupling of the electric field to

the space charge near the surfaces of the ELS cell are

estimated.
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ESDIAD (Electron Stimulated Desorption Ion Angular
Distributions) has proven to be an extremely useful

method for characterizing the local bonding structure

of molecules at surfaces and a number of examples
are indicated below. In order to optimize ESDIAD
measurements, however, care must be taken to avoid

such pitfalls as beam damage, 'defective' regions of

the sample surface, and impurity adsorbates. Several

recent Illustrations of these problems are discussed.
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Electron and photons can stimulate positive ion de-
sorption from surfaces provided that: the positive ion is

formed by electronic transitions initiated by the inci-

dent electron or photon, repulsive forces act to expel

the particle, and the positive ion escapes without neu-
tralization or re-capture by the solid. A microscopic
mechanism has been proposed by Knotek and Feibel-

man to explain positive ion desorption from ionic insu-

lators. The prototypical system for this mechanisms is

6(1 -I-) desorption from Ti02. Since the Ti cation is

maximal valent, i.e., a filled 3p shell and no 3d elec-

trons, a Ti core hole that is produced by electron or

photon impact can only be filled by an inter-atomic

Auger decay process that involves O valence elec-

trons. There is a finite branching ratio for two Auger
electrons to be ejected from a single oxygen center,

resulting in the formation of 0(1 -i-). This 0(1 -i-) ion

can be expelled from the surface by repulsive Cou-
lomb forces. Since the repulsive forces are relatively

well known, the nuclear motion can be predicted. In

the article, the authors discuss classical trajectory cal-

culations of 0(1 + ) desorption from Ti02.
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ESDIAD (electron stimulated desorption ion angular
distributions) has proven to be a very useful method for

characterizing the local bonding structure of molecules
at surfaces. The physical basis of ESDIAD and new
instrumentation are discussed, along with recent appli-

cations to the structure of small molecules on semi-
conductors.
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Recent reports on the extent of secondary electron
contributions in electron/photon stimulated desorption
(ESD/PSD) appear to be contradictory. JAEGER et al.

suggested that secondary electrons provide the domi-
nant contribution to the H(1 -f) yield from NH3/Ni and
called the process x-ray induced ESD(XESD). Others
have concluded that the XESD process is the domi-
nant mechanism in the PSD of N(1 -i-) and 0(1 +) ions
from mixed condensed gases such as N2 and 02 and
in the PSD of H(1 -i-) ions from OH/YbO-Sm. On the
other hand, considerable evidence exists in the litera-

ture for the dominance of the direct photon excitation
mechanisms. The evidence usually comes from ob-
served differences between the ion yield and the sec-
ondary electron yield or from the absence of any clear
structure or 'turn on' at certain core levels. The paper
presents a re-examination of the three systems men-
tioned above where a dominant XESD effect has been
postulated to determine the validity of the conclusions
previously reached.
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Diatomic gas molecules have a fundamental vibration-

al motion whose frequency is affected by pressure in a
simple way. In addition, the molecules have well de-
fined rotational energy levels whose populations pro-
vide a reliable measure of the thermodynamic temper-
ature. Since information concerning the frequency of

vibration and the relative populations can be deter-
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mined by laser spectroscopy, the gas molecules them-
selves can serve as sensors of pressure and tempera-

ture. Through measurements under static conditions,

the pressure and temperature dependence of the

spectra of selected molecules is now understood. As
the time required for the spectroscopic measurement
can be reduced to nanoseconds, the diatomic gas mol-

ecule is an excellent candidate for a dynamic pres-

sure/temperature primary standard. The temporal re-

sponse in this case will be limited by the equilibration

time for the molecules to respond to changes in local

thermodynamic variables. Preliminary feasibility stud-

ies suggest that by using coherent anti-Stokes Raman
spectroscopy it is possible to measure dynamic pres-

sure up to 10(sup 8) Pa and dynamic temperature up to

1 500 K with an uncertainty of 5%.
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A direct spectrodiometric determination of the temper-

ature of freezing gold was performed by measuring the

spectral radiances of a gold blackbody relative to

those of a laser-irradiated integrating sphere which

was calibrated with absolute silicon detectors and an
electrically calibrated radiometer. The measurements
were performed at three laser wavelengths near 600
nm, and the temperature of the blackbody was calcu-

lated by substituting the measured spectral radiances

into Planck's radiation formula. The result obtained

TAu = (1337.33 -|- or - 0.34) K, is 0.25 K below the

gold-point assignment in the International Practical

Temperature Scale of 1968 (IPTS-68) and has been
adopted in September 1990 as the new gold-point

value in the International Temperature Scale of 1990
(ITS-90). The effect of the change in the gold-point as-

signment on pyrometric, radiometric, and photometric

measurement services provided by the National Insti-

tute of Standards and Technology is assessed.
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The article summarizes the resu Its of the 1 7th Session

of the Consultative Committee on Thermometry of the

International Committee of Weights and Measures
(Comite Consultatif de Thermometrie of the Comite
International des Poids et Mesures) that met in Sevres,

France, September 12-14, 1989. That session was de-

voted exclusively to the completion of the International

Temperature Scale of 1990, described herin, and to

the implications of its adoption.
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For some time it had been suspected that values as-

signed to NIST working standards of mass were some
0.1 7 mg/kg larger than mass values based on artifacts

representing mass in the International System of Units

(SI). The relatively small offset, now confirmed, has
had minimal scientific or technological significance.

The discrepancy was removed on January 1, 1990.
The report documents the history of the discrepancy,

the studies which allow its removal, and the methods
in place to limit its effect and prevent its recurrence.

For routine calibrations, it is believed that the working
standards now have a long-term stability of 0.033 mg/
kg (3 Sigma) with respect to the national prototype kilo-

grams of the United States. It is provisionally admitted
an additional uncertainty of 0.09 mg/kg (3 sigma), sys-

tematic to all NIST mass measurements, which repre-

sents the possible offset of our primary standards from
standards maintained by the Bureau International des
Poids et Mesures (BIPM). The systematic uncertainty

may be significantly reduced after analysis of results

from the 3rd verification of national prototype kilo-

grams, which is now undenway.
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Kinetic studies of the transfer of hydrogen from 9,10-

dihydrophenanthrene to anthracene were done at 350
C in the liquid phase. Principal products were phenan-
threne and 9,10-dihydroanthracene. At low extents of

reaction, the 9,10-dihydroanthracene product cata-

lyzed the reaction by acting as a radical initiator. At

highr extents of reaction the product inhibited reac-

tions by diverting intermediate radicals back to reac-

tants. A quantitative kinetic model based on literature

rate and thermodynamic data fits the observations

well. A key reaction in the mechanism involves the

transfer of an H-atom from a radical (9-hydrophenanth-
ryl) to a molecule (anthracene). The derived rate con-

stant for the exothermic process (7.5x1 0 sup 3/M/s) is

considerably faster than that for the related, but ther-

moneutral H-transfer between antracene units (120/

M/s). The values are consistent with a three step proc-

ess involving addition, intramolecular H-transfer and
dissociation.
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The hydration rates of two finenesses of tricalcium sili-

cate, each with known particle size distributions, were
measured by isothermal calorimetry for a period of 28
days. The data were integrated, normalized, and repre-

sented as a-time curves as a basis for comparison with

kinetic models of hydration. Agreement with kinetic

models was found to be strongly influenced by the

effect of particle size distribution. However, the rate

limiting mechanisms appear to be independent of par-

ticle size distribution. No single kinetic model was ade-
quate to describe C3S hydration over the first 28 days.
A kinetic model that assumes initial surface area con-
trol with diffusion control dominating subsequently pro-
vided an excellent fit to the experimental data.
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Measurements of dilute mixtures of NH3 in H2 were
made in the window region 1 900-21 00/cm of the NH3
spectrum to determine its behavior with increasing
pressure of H2. The spectra of pure H2, pure NH3, and
mixtures of the two, in the total pressure range from
2.38 to 8.1 7 atm at 309 K, were obtained with a 975 cm
White cell. Synthetic spectra were calculated using
precise line strengths, line positions, and a Lorentz
profile. The experimental and calculated spectra are in

reasonably good agreement, except that the former is

superimposed on a rather flat background not given by
the calculation. A possible mechanism for this back-
ground is suggested.
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Surface forces.

A descriptive account is given of the surface forces
acting between two solids. Different contributions to

the force are outlined, with particular attention paid to

the underlying mechanisms, and how they are affected
by the nature of the medium between the surfaces.
This is followed by a discussion of the areas of ceramic
science and engineering in which surface forces play a
role.
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Measurements of the forces acting between two solid

surfaces separated by a thin liquid film are discussed.
By investigating the forces in a range of different liq-

uids and solutions, it is possible to acquire an under-
standing of the surface properties of the solid material.

The surface of mica has been studied extensively in

this way, and the results obtained are reviewed to illus-

trate how the surface force measurements can give

surface chemical information. Recent measurements
on two other materials, sapphire and silica, which are
of greater practical interest are also discussed.
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The dynamics of anisotropic correlation functions for

the supercooled liquid states of soft-sphere mixtures is

examined using molecular dynamics. Two measures of

the local anisotropy are considered. These dynamic

functions, which are representations of local coopera-

tive motions, exhibit considerable slowing down long

before the glass transition temperature is reached. It is

clear that the decay of these functions over the time

interval considered here cannot be fit by a single expo-

nential function. By analogy with the behavior ob-

served in supercooled molecular liquids, it is suggest-

ed that these correlation functions provide a measure
of alpha relaxation processes in these binary alloys.
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The adsorption and desorption characteristics of In on
Si(IOO) are investigated. Laser-induced fluorescence

is used to probe specific spin-orbit states of the de-

sorbing or scattered in atoms. The sticl<ing coefficients

of both ln(doublet P(1/2)) and ln(doublet P(3/2)) are

determined to be unity (> 0.9). State specific desorp-

tion measurements show that the two spin-orbit states

have the same desorption parameters. This indicates

that both spin-orbit states originate from the same
'bath' of In atoms on the surface. Isothermal desorp-

tion measurements, also using Auger spectroscopy,

find that at surface temperatures below 820 K, and for

coverages theta < 0.5 ML, In desorbs by a half order

mechanism. This is in contrast to the results of Knall et

al. (Surf. Sci. 209 (1 989) 314) who observe a first order

behavior. The 1 12 order desorption indicates two-di-

mensional In islands on the surface.
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The Ca(4p(2) singlet D(2)) state is prepared in a two-

step excitation with linearly polarized lasers. Two dif-

ferent angular wave functions are selected by using

parallel or perpendicular laser polarizations, respec-

tively. Subsequent collision with a rare gas atom (He,

Ne, Ar, Kr, or Xe) populates the near-resonant Ca(3d

4p singlet F(3)) state. The dependence of the colli-

sional energy transfer process is measured as a func-

tion of the alignment of the initial singlet D(2) state

wave function with respect to the average relative ve-

locity vector.
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A simple empirical test is described for the evaluation

of column selectivity in reversed-phase liquid chroma-
tography. The test is based on the relative retention of

three carefully selected polycyclic aromatic hydrocar-

bon (PAH) probes. Trends in the retention behavior of

the solutes are discussed for a variety of chromatogra-
phic parameters, including column phase type, sub-

strate pore size, bonded phase length and ligand cov-

erage, and column temperature. Models for solute re-

tention are presented based on the separation of iso-

mers and other structurally similar PAHs. Routine uses
of the Column Selectivity Test Mixture in manufactur-

ing and laboratory applications are described.
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Exact quantum mechanical close-coupling calcula-

tions are reported for the photodissociation of CI-CN
using the ab initio potential of Waite and Dunlap. It was
found that the simple classical calculations of Barts

and Halpern based on the rotational reflection phnci-

ple agree very nicely with the exact rotational state dis-

tributions. Furthermore, it is shown that the impulsive

model fails severely to account for the high degree of

rotational excitation in the photodissociation of CI-CN.
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The authors investigate the photodissociation of highly

excited vibrational states of water in the first absorp-

tion band. The calculation includes an ab initio poten-

tial energy surface for the A tilde-state and an ab initio

X tilde -> A tilde transition dipole function. The bend-
ing angle is fixed at the equilibrium value within the

ground electronic state. Most interesting is the high

sensitivity of the final vibrational distribution of OH on
the initially prepared vibrational state of H20. At wave-
lengths near the onset of the absorption spectrum the

vibrational state distribution can be qualitatively under-

stood as a Franck-Condon mapping of the initial H20
wave function. At smaller wavelengths final state inter-

action in the excited state becomes stronger and the

distributions become successively broader. The calcu-

lations are in satisfactory accord with recent measure-
ments of Vander Wal and Crim.
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The fugacity coefficients of hydrogen in binary mix-

tures with isobutane were measured using a physical

equilibrium technique. This technique involves the use
of an experimental chamber which is divided into two
regions by a semipermeable membrane through which
hydrogen, but not isobutane, can penetrate, ulleasure-

ment of the gas pressures inside and outside of the
membrane allows a direct measurement of the hydro-
gen component fugacity at a given temperature, binary

mixture mole fraction, and mixture pressure. Results
are reported at 120, 140, 160, and 180 C. In each
case, the total pressure of the mixture was maintained
at an average value of 3.40 MPa. The general qualita-

tive features of the data are discussed, and compari-
sons are made with predictions obtained from the Red-
lich-Kwong and the Peng-Robinson equations of state.
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The fugacity coefficients of hydrogen in binary mix-
tures with carbon monoxide were measured using a
physical equilibrium technique. This technique involves
the use of an experimental chamber which is divided

into two regions by a semipermeable membrane
through which hydrogen, but not carbon monoxide,
can penetrate. Measurement of the gas pressures
inside and outside of the membrane allows a direct

measurement of the hydrogen component fugacity at a
given temperature and binary mixture mole fraction.

Results are reported at 130, 160, and 190 C. In each
case, the total pressure of the mixture was maintained
at a nominal value of 3.39 MPa. The general qualitative

features of the data are discussed, and comparisons
are made with predictions obtained from the Redlich-
Kwong, Peng-Robinson-Soave, and extended corre-

sponding-state models.
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Forward scattering of XPS and Auger electrons by
atoms in a crystalline lattice produce beams of en-
hanced intensity radiating out from the surface at
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angles corresponding to the internuclear axes present

in the top few atomic layers. The effect has been ap-

plied to analyze the mechanism of surface segregation

in ultrathin metal films, to analyze the interdiffusion at

the interfaces of ultrathin films, and to assess the ef-

fects of substrate contamination on the growth of epi-

taxial films. The systems studied are Cu, Nl, and Co on
Ni(100).
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In the early 1970s, Leiand and co-workers developed
the principle of extended corresponding states that

allow more accurate predictions of single phase fluid

properties of structured molecules by making the ef-

fective intermolecular potentials functions of the ther-

modynamic state. This is accomplished through mo-
lecular shape factors. Early applications of the method
were limited by the lack of accurate, wide-range equa-
tions of state which could be used to determine state

dependence of the effective intermolecular potentials.

Recent work has, however, provided a broad base of

experimental data and correlations which enable accu-

rate determination of the shape factors. In the paper,

extended corresponding states using exact shape fac-

tors are discussed and applications of the method to

cryogenic systems are presented. The later predic-

tions are obtained using the computer program DDMIX
which is available through the NIST Office of Standard

Reference Data.
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Energy transfers of up to about 200 meV have been
observed in the quasielastic scattering of 70-1250-eV
electrons by sputtered surfaces of polycrystalline

copper, silver, and gold. The experiment consisted of

measuring shifts in positions of elastic peaks with a

double-pass cylindrical mirror analyzer for different

voltages applied to the cathode of the electron gun.

The shifts are believed due to changing cross sections

for phonon excitations with electron energy. The re-

sults are significant in the use of the elastic peak tech-

nique for high-accuracy calibrations of the energy

scales of electron spectrometers.

000,465
PB90-254566 Not available NTIS
National Inst, of Standards and Technology (NML),

Boulder, CO. Thermophysics Div.

Field-Space Conformal Solution Method.
Final rept.

J. R. Fox, and T. S. Storvick. 1990, 12p
Sponsored by Department of Energy, Washington, DC.

Div. of Chemical Sciences.

Pub. in International Jnl. of Thermophysics 1 1 , nl p49-

59 Jan 90.

Keywords: 'Equations of state. Binary

systems(Materials), Thermophysical properties. Criti-

cal point. Boiling points, Conformal mapping. Vapor
pressure. Thermodynamic equilibrium. Reprints, Ther-

modynamic activity. Liquid-vapor equilibrium, Mathe-

matical manifolds.

A radical extension of the principle of corresponding
states to mixtures is proposed. All previous methods
are based upon the application of 'mixing rules' which
are explicit in the compositions of the resultant, or

target, mixture. In the present development the rela-

tions are functions of field variables alone, specifically

the activities of the reference system. It has a profound
effect upon the basic machinery of the transforma-
tions. For example, when the new method is used to

map the properties of a binary fluid mixture onto those
of a pure fluid (and in contrast to the description of a
mixture by one-fluid theory with van der Waals mixing
rules), the dew-bubble-point surface of the mixture is

mapped onto the vapor pressure curve of the pure
fluid, and the critical line of the mixture is mapped onto
the critical point of the pure fluid. Thus, there is no sep-
arate 'pseudocritical' locus. The principal technical ad-
vantage of such a development is numerical; calcula-

tion of the location of vapor-liquid coexistence and crit-

ical manifolds is enormously simplified.
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Measurements are reported of the coexistence curve
and electrical conductivity of the partially miscible

aqueous solution of tetra-n-pentylammonium bromide
near its consolute point, which was located at T(sub c)

= 404.90 + or - 0.01 K and approximately 0.03 in

mole fraction. The compositions of coexisting phases
were measured over three decades of temperature,
from 21 to 0.01 K from the consolute point. The con-
ductivity was measured in the supercritical regime,

from high dilution to compositions exceeding the criti-

cal. The degree of dissociation was estimated to be
higher than 20% at the critical composition. In the data
analysis, attention was given to the assessment of ex-

perimental error and proper weight assignment, and
also to asymptotic range and choice of order parame-
ter. No evidence of classical behavior was found. This

finding is in contrast to several recent reports of effec-

tively classical critical behavior in ionic solutions simi-

lar to the authors; but it is in accordance with earlier

measurements in very weak electrolytes. They present
reasons why their conclusion differs from these recent

results; an explanation is given why nonclassical be-

havior might be expected in systems of this type.
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The Chemical Engineering Science Division (Boulder,

Colorado) of the National Institute of Standards and
Technology has investigated transient heat transfer to

liquid hydrogen. Thin carbon films and Pt foils sub-

merged in liquid hydrogen received stepped power
inputs of 1 to 42 W/sq cm, and the onset of nucleate or

film boiling was obtained for each power level. The crit-

ical heat flux was found to be approximately 8 W/sq
cm, with the transition to film boiling occurring in times

less than 1/1000 s. Premature film boiling can be relat-

ed to the positive temperature coefficient of resistance

and the narrowness of the Pt heaters.
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The CH radical has been detected in its alpha quartet
sigma(-) state by the technique of laser magnetic reso-
nance at far-infrared wavelengths. Spectra relating to
different spin components of the first three rotational
transitions have been recorded. The molecule was
generated either by the reaction of F atoms with CH4,
with a trace of added oxygen or by the reaction of O
atoms with C2H2. The observed resonances have
been analyzed and fitted to determine the parameters
of an effective Hamiltonian for a molecule in a quartet
sigma(-0 state. The principal quantities determined are
the rotational constant B sub 0=451 138.434(94) MHz
and the spin-spin parameter lambda sub 0 =
2785.83(18) MHz. Proton hyperfine parameters have
also been determined.
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An experimental phase-equilibrium apparatus has
been modified with the addition of vibrating-tube densi-
tometers to allow the simultaneous measurement of
(vapor + liquid) equilibrium and saturated phase den-
sities. The equipment operates from 300 to 400 K and
at pressures to 14 MPa. Both the vapor and liquid

phases are recirculated. Measurements have been ob-
tained on (carbon dioxide + n-butane) at 311.09,
344.43, and 394.6 K at pressures up to the critical. The
measured phase compositions and densities agree
within experimental uncertainty with previously report-

ed results.
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Absolute OH radical concentrations and relative H-
atom and 0-atom profiles have been measured in a
laminar, co-flowing methane/air diffusion flame burn-
ing at atmospheric pressure. Laser absorption and
laser-induced fluorescence methods were used to
probe the A(doublet Sigma( + )) <- X(doublet Pi sub i)

transition in OH radical. Establishing absolute H-atom
and 0-atom concentrations is discussed in terms of

partial equilibrium considerations and detailed flame
structure calculations.
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The statistics of a self-avoiding walk of N steps on a

lattice in a field of asymmetric obstacles is developed.

The obstacles are modeled by rigid rods of asymmetry
ratio r oriented preferentially and/or by stretched flexi-

ble molecules. Each obstacle consists of N segments,

each one of which occupies one lattice site. The size,

shape, and entropy of the molecule represented by the

self-avoiding walk are obtained. The scaling law devi-

ates from the conventional no-obstacles limit

(nu=0.6) only for large concentrations of obstacles.

However, the molecule is elongated even for a small

concentration of obstacles. Because the formulas are

so easily obtained and extended, the method promises

to be widely applicable.
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The rotational spectra of (H2S)(C02) complex and two
deuterated forms have been observed using a pulsed-

beam Fourier-transform microwave spectrometer. For

each of the three complexes the authors assign a-type

and c-type transitions which are split into a 'weak' and

a 'strong' intensity component. The analysis based on
that previously used for the (H20)2 complex and modi-

fied for application to (H2S)(C02) complex allowed as-

signment of internal rotation, inversion tunneling states

of the H2S and C02 units in the complex. Rotational

constants were determined for the ground tunneling

state of each species.
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Recent progress which has been made in understand-

ing the fundamental gas-phase oxidation processes in-

volving SF6 in corona discharges is discussed within

the framework of a three-zone chemical kinetics

model. Gaps in our knowledge about fundamental mo-
lecular interactions that are keys to a better under-

standing of SF6 oxidation are discussed.
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Molecular dynamics simulations of homogeneous
crystalline nucleation in systems of 1300 particles

have been performed as a function of quench depth
for the Lennard-Jones, r sup (-12), and r sup (-6) po-

tentials. The authors observe that the nucleating drop-

let is spatially asymmetric, has a layered structure, and
Is ramified for deep quenches. The initial growth of the

droplet occurs by the addition of layers until the droplet

becomes sufficiently large to be characterized by a
crystalline close-packed structure. The authors also

observe that the time lag between the time of forma-

tion of the nucleating droplet and the time of release of

latent heat is a nonmonotonic function of quench
depth. The results for deep quenches are interpreted

as evidence for the influence of a pseudospinodal.
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Rotational transitions within the K=0 manifold with

changes in J of 3 or less have been observed for H20-
CO, HDO-CO, D20-C0, H20-(13)CO, HD0-(13)C0,
and H2(17)0-CO using molecular beam electric reso-

nance and Fourier transform microwave absorption

techniques. Changes in M of + or -1 within the J = 1

level have also been measured. The equilibrium struc-

ture of each complex has the heavy atoms approxi-

mately collinear. The water is hydrogen bonded to the

CO carbon. The hydrogen bond length is approximate-
ly 2.41 angstroms.
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The report summarizes the technical activities of the

NIST Molecular Physics Division during the Fiscal Year
1 989. The activities span experimental and theoretical

research in high resolution molecular spectroscopy,
quantum chemistry and molecular dynamics, and in-

clude the development of frequency standards, criti-

cally evaluated spectral data, applications of spectros-

copy to important scientific and technological prob-

lems, and the advancement of spectroscopic meas-
urement methods and techniques. A listing is given of

publications and talks by the Division staff.
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The viscosities (Eta) of carbon dioxide and xenon have
been measured near their critical points and the critical

exponent y characterizing the asymptotic divergence.

Eta approximately equal to (T-T(sub c))(sup -y), has

been determined. This agreement between experi-

ments is the first evidence that pure fluids and binary

liquids are in the same dynamic universality class. The
torsion oscillator viscometer operated at low frequen-
cy and low shear rate to avoid systematic errors

caused by critical slowing down. Far from T(sub c) the
analysis accounted for the crossover from critical to

noncritical temperature dependence, where the latter

was obtained from previously published correlations.

Corrections for gravitational stratification were includ-

ed close to T(sub c).
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Theoretical calculations by R. Bardo predict that under
high pressure, p-Nitroaniline (PNA) forms semicon-
ducting condensation products which possibly may be
retained at ambient conditions. A combination phase-
reaction P,T diagram has been determined in order to

evaluate the correctness of the prediction and to indi-

cate synthesis routes. The data were obtained by a
combination of optical microscopy, x-ray diffraction,

and Fourier transform infrared (FTIR) spectroscopy
coupled with a diamond anvil high pressure cell. The
results show, (1) a reversible crystallographic transi-

tion occurs at about 4.0 GPa; (2) a reversible transition

at about 1.0 GPa and 140 C which effects the optical

properties of the material also occurs; (3) the melting
point increases to 245 C at 1 .0 GPa and (4) irreversible

chemical reactions begin to be significant above 280 C
and 1.0 GPa. The reaction products were investigated

by mass spectrometry. A series of dimers with N or N-
N linkages are formed under pressure at moderate
temperatures. If temperatures at pressure are exces-
sive, i.e., above 360 C, then the PNA reacts to form an
amorphous material stable when heated to over 350 C.
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Comprehensive isochoric (P, V(sub m), T) measure-
ments have been performed for pure C02 and for

(0.982CO2 + 0.01 8N2). Based on these and other ex-
perimental results from the literature, a 32-term equa-
tion of state of the form suggested by Jacobsen and
Stewart has been developed for pure C02. This equa-
tion was then used to demonstrate the effect of a small
amount of N2 on the (P, V(sub m), T) surface of C02-
an effect which can be as great as 100% in the
amount-of-substance density at fixed temperature and
pressure. Finally, the equation of state for pure C02
was used in a conformal-solution model to calculate
the mixture amount-of-substance densities which had
been obtained in the study. In general the results of

this calculation were very good-the model reproduced
the experimental results to within an r.m.s. deviation of
0,26%.
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A microsecond-resolution pulse-heating technique
was used for the measurement of heat of fusion of mo-
lybdenum. The method is based on rapid resistive self-

heating of the specimen by a high-current pulse from a
capacitor discharge system and measuring current

through the specimen, voltage across the specimen,
and radiance temperature of the specimen as func-

tions of time, [vielting of the specimen is manifested by

a plateau in the temperature versus time function. The
time integral of the power absorbed by the specimen
during melting yields the heat of fusion. Measurements
gave a value of 36.4 kJ/mol for the heat of fusion of

molybdenum with an estimated maximum uncertainty

of -(- or - 6%.
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A group-theoretical formalism suitable for analyzing

high-resolution spectra of monodeuterated methyla-

mine, CH3NHD, is presented. This formalism, which

treats simultaneously the methyl-group internal rota-

tion, the amino-group inversion, and the overall rota-

tion, is derived using extended-group ideas, and repre-

sents a modification of the formalism previously de-

rived for treating normal methyl amine. The modifica-

tion is necessary primarily because the H and D atoms
in the asymmetric amino group are expected to move
different distances during the inversion motion. All

matrix elements satisfying delta K = 0, -i- or -1 , and 4-

or -2 selection rules, and arising from operators linear

or quadratic in components of the total angular mo-
mentum, are given in a form appropriate for carrying

out a global fit of spectroscopic data.
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The Membrane Separations group in the National Insti-

tute of Standards and Technology's Chemical Engi-

neering Science Division has several active projects in

applied and basic membrane research, including stud-

ies of gas transport in facilitated-transport ion-ex-

change membranes and basic modeling of transport

processes in the nanopores of inorganic membranes.

In the area of liquid separations, techniques have been
developed for studying the surface sorption of macro-

molecules on ultrafiltration membranes and the subse-

quent fouling effects. Membranes of polyelectrolyte

polymers have also been fabricated. The effects of

chemical and structural modifications on the perme-

ation of amino acids as model compounds have also

been studied. The paper outlines the programs and fa-

cilities, and some of the current results and future

plans.
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Brief descriptions of the five generic types of diamond
anvil high pressure cells are given with an assessment
of their strengths and weaknesses for various kinds of

scientific measurement applications. Three techniques
applied successfully to the study of energetic materi-

als, optical polarizing microscopy, infrared absorption
spectroscopy, and energy dispersive x-ray powder dif-

fraction, are described along with examples of some
relevant data and results.
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Results are presented on the first state-resolved opti-

cal detection of As2 in a molecular-beam epitaxy

(MBE) reactor. Using the technique of laser induced
fluorescence (LIF), the gas phase populations of vibra-

tional and rotational states of As2 emanating from a
commercial As4 oven-cracker source are probed. A
Boltzmann fit of the populations of the first four vibra-

tions indicates that these states are thermalized to the

source temperature. Likewise, the rotational manifold
of each vibration is consistent with thermalization at

the same temperature. The method is capable of being
an in situ real-time MBE diagnostic. Optical detection
may provide complementary information to reflection

high-energy electron diffraction (RHEED) that would
not otherwise be available. Future applications of this

technique may lead to new insights into epitaxial

growth processes.
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New data for the vapor pressure and gas-phase PVT
surface of 1,1-dichloro-2,2,2-trifluoroethane (refriger-

ant 123) in the temperature range 338-453 K at densi-

ties up to 0.67 mol/L are presented. The data have
been represented analytically to demonstrate the pre-

cision and to facilitate calculation of thermodynamic
properties.
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The article reviews direct time-resolved experiments
which characterized vibrational energy flow and vibra-

tional predissociation of weakly bound molecular com-
plexes in the gas phase. It surveys the literature for the
period 1980 through 1987.
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A revised interim formulation for the thermodynamic
properties of air has been developed for calculating
properties of the vapor and estimating properties for

the liquid at temperatures as low as 60 K. The formula-
tion incorporates separate equations for the calcula-
tion of bubble-point and dew-point pressures and den-
sities and for the ideal-gas heat capacity. A new funda-
mental equation of state is given for vapor and liquid

states of air based upon available experimental data
and predicted values of isochoric heat capacity for the
liquid using corresponding states methods. The funda-
mental equation for air is explicit in nondimensional
Helmholtz energy. The terms of the fundamental equa-
tion were selected from a larger set of 75 proposed
terms using a least-squares fitting procedure. Repre-
sentative graphical comparisons of calculated proper-
ty values to experimental measurements are given.
The estimated accuracy of calculated densities is gen-
erally -I- or - 0.2% except near the dew and bubble
lines. Calculated heat capacities for the liquid must be
considered only as estimates until substantiated by ex-
perimental measurements.
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The author's comments are included in a chapter by
M. Henchman 'Entropy-Driven Reactions: Summary of

a Panel Discussion'.

000,489
PB91-101584 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Ouantum Physics Div.

Near-Threshold Vibrational Excitation of HF by
Electron Impact.
Final rept.

G. Snitchler, D. Norcross, A. Jain, and S. Alston.
1990, 4p
Contract DE-AI05-86ER53237, Grant NSF-PHY86-
04504
Sponsored by National Science Foundation, Washing-
ton, DC, and Department of Energy, Washington, DC.
Pub. in Physical Review A 42, n1 p671-674, 1 Jul 90.

Keywords: 'Hydrogen fluoride. Differential cross sec-
tions. Electron scattering. Excitation, Reprints, 'Elec-
tron-molecule collisions, Vibrational states. Excited
states.

58



CHEMISTRY

Exchange effects are included exactly In these vibra-

tional close-coupling calculations using a new separa-

ble representation, and short- and long-range interac-

tions using a parameter-free correlation-polarization

potential. Differential cross sections are similar to

measurements, but differ as to the location of the

threshold peaks, the relative importance of rotationally

elastic versus inelastic transitions, and the validity of a
critical assumption made in the electron-beam energy
calibration. Polahzatlon at intermediate distances is

critical and the angular disthbution of scattered elec-

trons is anisotropic both near and well above thresh-

old.
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The rotational spectra of YO, LaO, ZrO, and HfO have
been measured using a Fouher-transform microwave
spectrometer in combination with a laser-ablation

source. Here, a Q-switched Nd:YAG laser (532 nm)
was used to vaporize the metal oxides from a target

source rod located in the throat of a pulsed-molecular-

beam valve. A description of the instrument is given.

The electric dipole moments of the four species have
been measured and compared to ab initio results,

where available. The experimental values are given.

This is the first determination of nuclear quadrupole
coupling constants for a molecule containing the Hf

atom.
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Vapor and liquid equilibrium phase compositions were
determined at 310.93, 350.00, and 400.00 K for the

binary systems of chlorotrifluoromethane (R 1 3) with n-

butane and with isobutane. The data were fit with the

Peng-Robinson equation of state. Henry's constants
were derived, and their temperature behavior is com-
pared with a new model calculation.

000,492
PB91-101659 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Surface Science Div.

Chemisorption of Chlorosilanes and Chlorine on
Si(111)7x7.
Final rept.

L. J. Whitman, S. A. Joyce, J. A. Yarmoff, F. R.

McFeely, and L. J. Terminello. 1990, lOp
Pub. in Surface Science 232, p297-306 1 990.

Keywords: 'Surface chemistry, 'Chemisorption, 'Sili-

con, 'Chlorine, 'Silanes, Desorption, Reaction kinet-

ics. Etched crystals. Chemical vapor deposition, Pho-
toemission, X ray analysis, Reprints, Temperature ef-

fects. Synchrotron radiation. Auger electron spectros-
copy.

The chemisorption of SiCI4, Si2CI6, and chlorine on
Si(111)7 x 7 has been characterized using soft X-ray
photoemission with synchrotron radiation, thermal de-
sorption spectroscopy, and Auger electron spectros-

copy. SiCI4 dissociatively chemisorbs on room temper-
ature Si(1 1 1 )7 X 7 with an extremely low sticking coeffi-

cient, with only SiCI remaining on the surface, in con-
trast, Si2CI6 chemisorbs with about 500 times greater
probability and then partly dissociates into SiClx(x =
1,2,3) fragments. A monolayer of CI deposited directly

also contains SiCI, SiCI2, and SiCI3 surface species,
but they are created via reaction with substrate Si

atoms and have lower Si2p core level binding ener-
gies. Upon heating the surface all the adsorbed CI is

removed via desorption of silicon chlorides, primarily

SiCI2, indicating that SiCI4, Si2CI6, and chlorine will

etch Si(1 1 1)7 X 7 if an additional reactant is not avail-

able to remove the surface CI. Interestingly, the differ-

ent reactivities of SiCI4 and Si2CI6 upon adsorption
can be explained by the dynamics of different adsorp-
tion mechanisms.
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Time-resolved techniques are applied to issues of vi-

brational energy transfer at surfaces. Primary attention

is given to the relaxation of vibrationally excited diato-

mic adsorbates on metals. The sensitivity of the vibra-

tional decay rate to the number of metal atoms in the
solid is demonstrated. Preliminary results for the tran-

sient response of CO on Pt(111) are also reported.
This latter measurement demonstrates the recently
developed capability of monitoring adsorbate energy
transfer processes at well defined surface sites. The
observations appear to be consistent with relaxation
through the excitation of electron/hole pairs in the
substrate.
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Laser induced molecular desorption which is mediated
by optically generated substrate carriers is considered.
State-specific diagnostics are combined with desorp-
tion-laser wavelength dependence studies to clarify

the excitation and desorption dynamics involved. Re-
sults from NO desorption from both metallic and semi-
conductor substrates are presented, along with theo-
retical models of the desorption processes.
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Various aspects of experiments on vibrational relax-

ation of molecules adsorbed on metals are consid-
ered. The necessity for time-domain pump-probe con-

Physlcal & Theoretical Chemistry

figurations is established. Since existing experiment!
to date have been earned out on small metal clusters
special attention here is given to the role of quantun-
size effects and the resulting role of the discrete eleo
tron-hole pair excitation spectrum on the observec
energy/vibrational relaxation times.
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Incoherent, inelastic neutron scattering has been used
to study the vibrational spectra of tetramethylammon-
ium montmorillonite and trimethylammonium vermicu-
lite in the energy range 20-140 rneV. For both systems,
peaks are observed due to the internal modes of the
intercalate and to the excitations of the hydroxyl
groups within the host layers. For the montmorillonite
sample, it is found that the steric constraints imposed
on the tetramethylammonium ion by the bounding clay
layers contribute an additional 28 meV to the rotational
barrier of the methyl groups. This additional barrier is

shown to be strongly related to the volume that the
tetramethylammonium ion occupies. For the trimethy-
lammonium vermiculite sample, normal mode analysis
of the internal modes of the intercalated ion shows
that the N-H bond is parallel to the c-axis of the host.
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Recent findings indicate that S2F10 is unstable with
respect to decomposition on a surface. The paper re-

ports the first results of a study investigating the mech-
anisms and rates of surface decomposition of S2F1C
under various conditions. Initial results indicate that
surface decomposition rates on stainless steel in-

crease with increased water content, temperature, and
surface-to-volume ratio, and with decreased gas pres-
sure. The implications of these results for the prepara-
tion and storage of S2F10 samples are discussed. Ad-
ditionally, the use of this surface decomposition mech-
anism to enhance the detection sensitivity of small
concentrations of S2F10 in SF6 using a gas chromato-
graph/mass spectrometer (GC/MS) is investigated.
Detection sensitivities of 1 ppm by volume (ppm) of
S2F10 in SF6 are routinely achievable using this new
technique.
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When a Ne;N2 = 100 or 200 mixture is codeposited at

5 K with a beam of neon atoms excited by a microwave
discharge, a weak to moderately intense infrared ab-

sorption appears at 2237.6/cm which is assigned to

the N4(1 molecular ion. The analysis of the infrared

spectra of the nitrogen- 15 substituted species of

N4(1 + ) supports the conclusion from earlier ab initio

calculations and electron spin resonance obsen/ations

that N4(1-|-) has a linear, centrosymmetric ground-

state structure. For the N4(1 +) species with noncen-
trosymmethc isotopic substitution, the in-phase end-

atom stretching fundamental becomes infrared active

and has also been observed. Although the anion re-

sponsible for overall charge neutrality of the deposit

has not been definitively identified, secondary photoly-

sis studies provide some information regarding its

properties.
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A picosecond time-resolved infrared technique has

been used to measure the transient response of vibra-

tionally excited CO adsorbed on the surface of a

Pt(111) single crystal. Transient-bleaching signal

decay is interpreted as giving T(1 ) for damping of vibra-

tionally excited CO. Transient absorption is discussed

in terms of transitions from the excited adsorbate band
to overtone levels.
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In a preceding publication (Z. Y. Chen, P. C. Albright,

and J. V. Sengers, Phys. Rev. A 41, 3161 (1990)) a

procedure for constructing a thermodynamic free

energy of fluids was proposed that incorporates cross-

over from singular behavior at the critical point to regu-

lar behavior far away from the critical point. In the

present paper this procedure, based on an approxi-

mate solution of the renormalization-group theory of

critical phenomena, is further extended so that it can

be used in conjunction with a six-term classical Landau

expansion. The resulting thermodynamic free energy

yields a satisfactory representation of the thermody-

namic properties of fluids in a large range of tempera-

tures and densities around the critical point, as is dem-

onstrated by a comparison with experimental thermo-

dynamic-property data for carbon dioxide, steam, and

ethane.
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The effects of particle size on integrated intensity

measurements of X-ray powder diffraction were inves-

tigated. Six sets of two phase mixtures were spray

dhed to eliminate preferred orientation. Variables be-

tween each sehes included particle size and absorp-

tion contrast, the variable within each series was the

relative quantity of the phases present. Data were col-

lected at four wavelengths and were reduced to the

reference intensity ratio (RIR). The RIR data indicated

a reduction in diffracted intensity occurred varying di-

rectly with the particle size of the phase being exam-
ined. An early Zachariasen theory for the effects of pri-

mary extinction accounted for the trends observed.
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Sub-Doppler infrared spectra of Ne-C02, Ar-C02, and
Kr-C02 have been recorded near approx. 3613 and
371 5/cm, in the region of the 2(nu sub 2, sup 0) + (nu

sub 3)/(nu sub I) + (nu sub 3) Fermi diad of C02,
using anoptothermal molecuLar-beam color-center

laser spectrometer. In addition, pulsed-nozzle Fourier-

transform microwave spectra are reported for the

ground vibrational states of the complexes. The infra-

red and microwave spectra are consistent with T-

shaped complexes as shown onginally by Steed,

Dixon, and Klemperer for Ar-C02. The infrared band
origins for the Ar and Kr complexes are red shifted. For

Ne-C02, blue shifts are observed. The lower Fermi
components are free of perturbation, whereas the

upper components of Ar-C02 and Kr-C02 are per-

turbed. For Ar-C02 the perturbation is strong, shifting

the positions of the Q-branch lines of the Ka= 1 -0 sub-

band by as much as 500 MHz.
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The authors present a theoretical model for stimulated

desorption due to the interaction of energetic sub-

strate carriers with molecular adsorbates. The model is

based on the premise that optically excited hot elec-

trons scatter into an unoccupied valence electron res-

onance of the adsorbate, thus forming a temporary
negative molecular ion which then experiences an en-

hanced attraction towards the substrate. Neutraliza-

tion of the ion returns the adsorbed molecule to one of

the continuum states of the molecule/substrate poten-

tial energy surface, possibly in an internally excited

state. The consequences of such a model are worked
out using semiclassical wave packet dynamics which,

in the short time limit relevant to the present situation,

can be brought to an analytic realization. The model
provides considerable insight into recent experiments

on the laser-induced desorption of NO from Pt(111).
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The authors have studied the hydrogen atom Induced
decomposition of aniline using a heated single pulse
shock tube. Hydrogen atoms are generated from hexa-
methylethane decomposition. At sufficiently high ani-

line to hexamethylethane concentration the main reac-

tions are abstraction of the amine hydrogen and the
displacement of the amino group. The rate expres-
sions have been found over the temperature range of

1 000-1 140K and at pressures near 3 atms of argon.

These rate expressions are compared to earlier results

on toluene and phenol.
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The authors have observed fluorescent radiation from
surface adatoms of I on Ge(111) using x-ray standing
waves created in the grazing-angle geometry. The au-
thors demonstrate that standing waves which are de-
termined by the real part of the x-ray wave vectors pro-

vide accurate atomic positions of adatoms or impuri-

ties parallel to the surface. The effect of changing eva-
nescence due to the imaginary part of the wave vec-
tors is directly visible in the standing-wave signal de-
tected from the substrate. When combined with x-ray

standing-wave results normal to the surface obtained
from diffraction in the Bragg geometry, the measure-
ments reveal that I reacted chemically with the (111)
surface of Ge binds to the atop site of the Ge atom.
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The authors have studied the coadsorption of PF3 and
K on Ru(OOOI) using LEED, TDS and ESDIAD (elec-

tron stimulated desorption, ion 3 angular desorption) of

positive ions, negative ions, and metastable species.
In the absence of potassium, both positive and nega-
tive ion ESDIAD show highly anisotropic, off-normal
fluorine ion emission (F(1 +), F(1-)) from PF3 demon-
strating that PF bonds are inclined away from the sur-

face normal. In the presence of K, ESDIAD patterns of

F(1 -I-), F(l-), and metastable F(") show normal emis-
sion, suggesting a reorientation or chemical reaction
which results in fluorine bonding perpendicular to the
surface. The yields of the various fluorine species vary
strongly with potassium coverage; the results are inter-

preted in terms of a charge transfer model which in-

cludes the lateral anisotropy of the surface potential

due to the presence of coadsorbed K.
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The limited scope of the law of corresponding states

having been recognized since the turn of this century,

scientists have devised several ways in which to gen-

eralize the prinicple. The generalization to nonspheri-

cal molecules led to Pitzer's acentnc factor, which is

widely used in engineering applications. Another gen-

eralization is that due to Rowlinson, Leiand, and others

and permits mapping of the properties of a fluid or fluid

mixture onto those of a reference fluid. Several appli-

cations of this latter method to high-temperature aque-

ous electrolyte and nonelectrolyte systems are pre-

sented here. The purpose is to provide an alternative

to the more traditional excess Gibbs free energy for-

mulations, for applications where the solvent com-
pressibility is large and the dielectric constant low. In

all cases studied, simultaneous descriptions are ob-

tained for many properties in the sub- and supercritical

regime, such as phase boundaries, critical lines, Henry
constants, and partial and apparent molar properties,

including their infinite-dilution limits. The agreement
with experimental data is semiquantitative. Advan-
tages and drawbacks of the method are discussed.

000,508
PB91-118554 Not available NTIS
National Inst, of Standards and Technology (NML),

Gaithersburg, MD. Surface Science Div.

Nitrogen Valence Electronic Structure in the
Strong Chemisorption Limit: Molecular Adsorption
on Cr(IIO) andO/Cr(110).
Final rept.

N. D. Shinn. 1990, 12p
Sponsored by Office of Naval Research, Arlington,

VA., Department of Defense, Washington, DC, and
Department of Energy, Washington, DC.
Pub. in Physical Review B 41, n14 p9771-9782, 15

May 90.

Keywords: 'Nitrogen, *Chemisorption, Synchrotron ra-

diation. Adsorption, Chromium, Surfaces, Chemical
bonds, Work functions, Cryogenics, Oxygen, Reprints,

Photoelectron spectroscopy. Chemical dissociation,

Photoemission, Electronic structure.

Nitrogen adsorption and dissociation on clean and
oxygen-dosed Cr(IIO) surfaces have been studied

with angle-integrated synchrotron-radiation ultraviolet

photoelectron spectroscopy (UPS) and work-function

measurements. Consideration of the results in com-
parison with other nitrogen chemisorption studies

shows that the bonding of nitrogen to Cr(1 1 0) is not

well described by the usual sigma-donation and pi-

backbonding concepts. A bonding geometry with both

nitrogen atoms coordinated to chromium atoms is pro-

posed in spite of the absence of surface hollow sites

usually invoked to account for such a species.
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The fugacity coefficients of hydrogen in (hydrogen +
2-methylpropane) were measured with a physical-

equilibrium technique at pressures of (5.13, 6.78,

10.17, and 13.50) MPa, all at a temperature of

403.1 5K. The physical-equilibrium technique involved

the use of an experimental chamber that was divided

into two separate regions by a semipermeable mem-
brane through which hydrogen, but not 2-methylpro-

pane, could permeate. Measurement of the gas pres-

sures on each side of the membrane, in addition to a
measurement of the binary-mixture composition and
the system temperature, allowed the calculation of the
fugacity and fugacity coefficient of hydrogen in the

mixture. The qualitative features of the measurements
are discussed, and comparisons are made with predic-

tions obtained from the Redlich-Kwong and Peng-Rob-
inson models.
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The heat capacity of deuterated ammonium hexach-
lorostannate (ND4)2SnCI6 was measured from 5.9 to

347 K by adiabatic caloimetry. The heat capacity is

characterized by a lambda-shaped anomaly that

reaches its maximum (53 R(R = 8.31451 J/K/mol) at

approximately 244 K. The value of Delta S for the
anomaly is 0.48 R. Values of the standard thermody-
namic quantities are tabulated to 350 K.
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The heat capacity of the fast ion conductor BaSnF,
was measured over the temperature range
7<T<345K using adiabatic calorimetry. Our results

show that a phase transition is not present. However,
an anomalous rise in the molar heat capacity, C(p,m),
occurs in the region 210<T<310K; the entropy
change of this rise amounts to delta/R=0.112. The
anomaly coincides with the temperature range where a
break in the slope of the electrical conductivity has
been observed, which results in a threefold decrease
in the activation energy required in the temperature
region above the break at 272K. Standard molar ther-

modynamic functions are presented at selected tem-
peratures from 5 to 345K.

000,512
PB91-134015 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Surface Science Div.

New Theoretical Aspects in DIET.
Final rept.

J. W. Gadzuk. 1990, lOp
Pub. in Desorption Induced by Electronic Transitions,

DIET IV, Springer Series in Surface Sciences, v19 p2-

11 1990.

Keywords: Electron transitions. Nitrogen oxide(NO),
Oxygen, Palladium, Platinum, Reprints, "Electron stim-

ulated desorption, "Laser induced desorption.

A number of stimulated desorption issues that have
been addressed in terms of wave packet propagation
over image-potential augmented, intermediate state

potential curves will be discussed. Specifically, giant

enhancements in ESD yields of 0(a)/Pd(lll) and laser-

induced de<?orption for NO/Pt(lll) will be considered.
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Melting points for the tetrahydrofuran/D20 hydrate in

equilibrium with the airsaturated liquid at atompsheric
pressure are reported. The melting points were meas-
ured by monitoring the absorbance of the solution.
Overall, the meltingpoint phase boundary curve is

about 2.5K greater than the corresponding curve for

the H20 hydrate, with a congruent melting tempera-
ture of 281 + or - 0.5K at a D20 mole fraction of

0.936. The phase boundary is predicted to within 5% if

the assumption is made that the THF occupancy in the
D20 and H20 hydrates is the same. The authors
measure an occupancy of 99.9%. The chemical poten-
tial of the empty lattice in D20 is estimated to be 5%
greater than in H20.
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Energy curves of Cs2 that correlate to the ground (SS)
and first excited asymptote (SP) are calculated using
compact effective potentials (CEP) and core polariza-
tion potentials (CPP) which reduce the alkali atom to a
single valence electron. Dissociation energies and
equilibrium internuclear separations are in good agree-
ment with experimental values. The long-range proper-
ties of the energy curves are analyzed to determine the
region where the chemical interactions begin. Analo-
gous energy curves and spectroscopic constants are
obtained for the Rb2 molecule. The ground state sing-
let and triplet energy curves are also determined for

K2. For completeness, the ground state spectroscopic
constants are also reported for the Li and Na neutral
and cation homonuclear diatomic molecules to illus-

trate the accuracy of the CEP and CPP for all the alkali

atoms. Both doublet and quartet energy curves of the
homonuclear anions also were examined. The disso-
ciation energies and electron detachment energies ot

the doublet ground state for Rb2(-1) and Cs2(-1) are in

good agreement with experiment. An assignment o1

the photoelectron spectra of Cs2(-1) is possible from
the electronic structure of the ground state and the ex-
citation energies of the neutral states. Quartet excited
states of Cs2(-1) are calculated to be bound relative to

the triplet Sigma(sub u)(-|-) neutral state but are meta-
stable with respect to the ground singlet Sigma (sub

g)( + ) state. The accuracy of the ionic energy curves
shows that the CEP and CPP are transferrable to the
ionic systems.
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The thermodynamic properties of ten halogenated hy-

drocarbons are collected from a variety of sources, in-

cluding unpublished data. Considered are the triple

point, normal boiling point and critical point param-
eters, and the temperature dependence of the vapour
pressure, saturated liquid density and ideal gas heat

capacity. Also considered are the single-phase p-V-T

data. The saturation and ideal gas data are fitted to

simple correlations. The fluids, which are potential al-

ternatives to the fully halogenated chlorofluorocar-

bons, are R23, R32, R125, R143a, R22, R134a,
R152a, R124, R142b and R123.
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The effect of elastic stress on coarsening in two-phase
crystalline solids is examined using the recently devel-

oped thermodynamic description of curved interfaces

in solids. For a system consisting of two coherent pre-

cipitates, it is shown that the elastic fields can Induce a
small precipitate to grow and a large precipitate to

shrink, in contradiction to classic Ostwald ripening

theory. It is shown that during precipitate growth the

local concentration at the interface can depend
strongly on the matrix supersaturation. The Gibbs-

Thomson equation is derived for a growing spherical

precipitate. It is shown that capillariity in such a sold is

considerably different from that in a fluid-fluid system.

Finally, the relationship between the misfit of a coher-

ent precipitate and the surface energy is derived. It is

shown that decreasing the misfit of the precipitate

does not necessarily decrease the interfacial energy

and that the sign of the change in surface energy with

misfit depends explicitly on the signs and magnitudes

of the surface residual stress and surface elastic con-

stants.
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The chemisorption of SiCI4,Si2CI6 and Chlorine on

Si(lll) 7x7 has been studied with soft x-ray photoemis-

sion, thermal desorption spectroscopy, and Auger

electron spectroscopy.
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Octadecylsilane (CI 8) phases were prepared on a
number of different silica substrates to investigate the

factors that affect selectivity in reversed-phase liquid

chromatography. The following factors were evaluat-

ed: (1) bonded phase type (monomeric and polymeric),

(2) pore diameter and surface area of the silica sub-
strate, and (3) CI 8 surface coverage. The greatest se-

lectivity for the separation of polycyclic aromatic hy-

drocarbon (PAH) isomers was achieved for polymeric
CI 8 phases prepared on wide-pore (150 A diameter)
silica and selectivity generally improves as the CI 8

surface coverage increases. The effects of solute

shape and planarity have also been examined. PAH
isomers were found to have significantly different re-

tention characteristics on polymeric phases as com-
pared to monomeric phases.
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The authors have measured soft x-ray photoemission
and photon stimulated desorption (PSD) from silicon

surfaces which were etched by XeF2. These surfaces

are covered with a layer approximatgely 20A thick

compose of a mixture of silicon fluoride reaction inter-

mediates. The relative intensities of both photoemis-
sion and PSD spectral features arising from each of

the various SiFx species depends strongly on the

structure of the overlayer. Since photoemission meas-
urements probe the entire reaction layer and PSD is

sensitive to only the very outermost atomic layer, a
comparison of these data can reveal structural details.

The implications of these results on the structure of

the reaction layer are discussed.
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The Leung-Griffiths model as modified by Moldover
and Rainwater is used to correlate high-pressure

vapor-liquid equilibria of mixtures of carbon dioxide

with n-butane and isobutane. Model correlations are

compared against 10 independent experimental

sources for these mixtures. Agreement is generally

very good and comparable to mutual experimental dis-

crepancies. The utility of the model as a data evalua-

tion technique is demonstrated in that small suspect
regions have been identified in certain data sets and
the model predictions have been confirmed by subse-

quent measurements that agree with the model better

than the earlier data.

Polymer Chemistry
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The mechanical properties of a finished composite or
resin product depend strongly on the curing path fol-

lowed during processing. To monitor the cure, a large
number of properties which change with the degree of

cure can be monitored. The properties may be sensi-
tive to changes at the sub-molecule level to the bulk
material level. Some of the methods, e.g., dielectric flu-

orescence and ultrasonic measurement techniques,
may be suitable for on-line monitoring and process
control. It is important to correlate the methods with
flow characteristics during processing as obtained
from viscosity measurements, and with the degree of

cure as determined from thermal measurements. For
an example, six different cure monitoring methods are
used to follow cure in a model system and the results

compared. The common traits, differences, and specif-

ic features are discussed in detail.
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The heat of reaction and kinetics of curing of DGEBA
type of epoxy resin with catalytic amounts of EMI have
been studied by differential power-compensated calor-

imetry as a part of the program for the study of process
monitoring for composite materials. A method of deter-
mination of heat of reaction from dynamic thermoana-
lytical instruments was given according to basic ther-

modynamic principles. The complicated mechanism,
possibly involving initial ionic formation, has also been
observed in other measurements, such as by time-
domain dielectric spectroscopy. The behavior of com-
mercially available DGEBA resin versus purified mono-
meric DGEBA were compared. The melting point of

purified monomeric DGEBA crystals is 41deg C with a
heat of fusion of 81 J/g. The melt DGEBA is difficult to

crystallize upon cooling. The glass transformation of

purified DGEBA monomer occurs around -22 deg C
with a delta Cp of 0.60 J/K/g.
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The behavior of the primary radicals formed from the
random scission of anionically polymerized
poly(methyl methacrylate) PMMA during thermal deg-
radation is investigated by a theoretical and experi-

mental study. It is proposed that the primary radical

rearranges to form the polymer molecule with the un-
saturated bond at a chain end. Two different degrada-
tion paths for this rearrangement are proposed via

beta scission at the C-C bond of the pendant group
instead of beta scission, as previously thought, at the

backbone C-C bond. The products from the proposed
degradation paths are CO, C02, CH30H, and CH4.

62



CHEMISTRY

The products for anionically polymerized PMMA sam-
ples with three different values of initial molecular

weight are measured by a mass spectrometer. The
quantities of CO and C02 are observed to decrease
with an increase in initial molecular weight. This con-

firms that the two proposed degradation paths for the

thermal degradation of PMMA are quite plausible.
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The thermodynamics of thermoreverslble gelation of

isotactic polystyrene in cis-decalin, trans-decalin and
1-chlorodecane was investigated. The gel formation

and the gel melting were studied as a function of vari-

ous parameters such as the cooling or heating rate

and the polymer molecular weight. The temperature-

concentration phase diagrams were established both

from the cooling and the heating experiments. It is

found that in both situations the shape of the phase
diagram is the same with the same solvent but differs

whether cis-decalin or trans-decalin is considered. The
phase diagrams correspond to various types of com-
pound: congruently melting compound in cis-decalin

and compound characterized by a singular point in

trans-decalin. In addition, it is shown from optical mi-

croscopy experiments and X-ray diffraction experi-

ments that the threefold helical form reappears

beyond 50% in trans-decalin but does not in cis-deca-

lin.
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Bubble formation from orifices submerged in a contin-

uous phase of viscous, shear-thinning and viscoelastic

liquids has been investigated. A high-speed photo-

graphic technique was used to determine the bubble

profile and the final bubble size. The experimental part

of the investigation has afforded an insight into the dy-

namics of gas-liquid motion during the formation

period of the bubble and the detachment criteria in pol-

ymeric liquids. A theoretical analysis has been devel-

oped by combining dimensional analysis and a force

balance and a rheological equation to determine the

bubble growth rate and the final bubble size. The role

of the pseudoplasticity of the continuous phase on the

size and shape of the bubble has been evaluated.
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An alternative method has been developed to prepare
suspensions of polymer crystals. The crystals are

formed by rapidly freezing a clean toluene solution of

poly(ethylene oxide) (PEO) to low temperature. When
the frozen solution is warmed to room temperature, it

provides a suspension of uniform and stable particles.

The particles have been used as seeds for nucleating

solution-grown PEO crystals. The diameters of the

seeds are measured by dynamic light scattering to be
0.16-0.8 micro m for solutions with concentrations
ranging from 5 to 400 ppm. Transmission electron mi-

crographs show the seeds to be clusters of square
PEO lamellae. A possible mechanism for the seed for-

mation is discussed.
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The objectives of the flame retardant chemistry study
into the ternary reactions which occur among polymer
substrates, organohalogen compounds and antimony
oxides in the condensed phase under pyrolytic and
combustion conditions were to elucidate in detail the
principal solid state reactions which result in the forma-
tion of volatile antimony containing species and the
role of the polymer substrate in the reactions; to estab-
lish a mechanistic basis for the role of the metal spe-
cies in the degradation reactions which have been ob-
served in the solid state; to relate the results from
small scale degradation studies to the combustion be-
havior measured in the cone calorimeter and to at-

tempt to establish useful parameters between the ob-
served solid state chemistry and the combustion be-
havior.
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Technical Activities of the Polymers Division for FY 89
are reviewed. Included are descriptions of the 6 Tasks
of the Division, project reports, publications, and other
technical activities involving specialty polymers, chem-
ical performance of polymers, mechanical perform-
ance of polymers, polymer composites, polymer
blends and solutions, dental and medical materials.
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Thermoreverslble gels were formed by quenching so-
lutions of isotactic polystyrene in cis-decalin. The room
temperature modulus in compression of the gels was
measured as a function of temperature of gel forma-
tion, aging time at temperature, and concentration of

polystyrene in the gel. The results show that for gels
formed at -20 C and -IOC, the modulus is independent

Polymer Chemistry

of aging time. Above zero degrees the modulus in

creases with increasing aging time. The shape of the
log modulus-log concentration is independent of t(a

and T(gel), but the magnitude of the modulus depends
upon both T(c) and T(gel).
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The thermodynamics and kinetics of the glass transi-

tion are reviewed. The glass transition event is recog-
nized as a kinetically observable phenomenon with a
possible underlying second order thermodynamic tran-

sition influencing behavior. A discussion of thermody-
namic transitions in the Ehrenhert sense is made and
the glass transition related to it. It is pointed out thai

PVT experiments in glasses, due to kinetic effects,

cannot be used to elucidate the thermodynamic nature
of the glass transition event. Discussions of the con-
figurational entropy theory of the glass transition and
the free volume models are used to show the impor-
tant molecular parameters which determine the glass
transition temperature, e.g., molecular weight, cross-
linking, composition of copolymers and blends. The ki-

netics of volume recovery in glasses is also presented
within the framework of the modern phenomenological
theories of the Narayanaswamy-Moynihan-KANR
types. The Ngai coupling model is explained and the
Robertson, Simha, Curro free volume is examined.
Brief comments are made about physical aging and
computer simulation.

000,531
PB90-170697 Not available NTIS
National Inst, of Standards and Technology (IMSE),
Gaithersburg, MD. Polymers Div.

Standard Polymers.
Final rept.

P. H. Verdier, and L. E. Smith. 1989, 12p
Pub. in Determination of Molecular Weight, Chapter
17, p505-516 1989.

Keywords: 'Standards, 'Polymers, 'Synthetic elas-
tomers, 'Synthetic resins. Molecular weight. Polysac-
charides, Reprints, Characterization.

The chapter surveys commercially available synthetic
polymers for which molecular weight (and sometimes
other properties as well) is given. Standards which
merely happen to be made of polymeric materials are
not included. In addition, the techniques and problems
encountered with biopolymers are sufficiently different
from those for synthetic polymers to warrant exclusion
from the survey. An exception has been made for

some polysaccharide standards whose nature and
characterization appear to be comparable with those
of synthetic polymers.
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A new model is presented for entangled polymer solu-
tions which accounts for the observed molecular
weight and concentration dependences of the zero-
shear viscosity and the terminal relaxation time. The
development, based upon the coupling model of relax-
ation, quantitatively describes how relaxation of a
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primitive mode is modified by coupling through entan-
glements to its environment. The primitive mode is rep-

resented by a Rouse chain of Gaussian submolecules.
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The partitioning of methyl and vinyl ends between the

crystalline and noncrystalline regions of polyethylene

has been investigated using (13)C NIvlR in the solid

state. The polyethylene samples, which were crystal-

lized from the melt, varied in molecular weight, polydis-

persity, crystallization rate and comonomer content.

For the limited set of samples considered, the ratio of

crystal to overall end concentration is independent of

those variables. The ratio takes the value of 0.75 and
0.60 for the methyl and vinyl ends, respectively. When
the crystalline fraction of the samples is taken into ac-

count, 50-75% of the total saturated ends and 42-63%
of the total vinyls reside in the crystal. For an ethylene/

propylene copolymer, 21-27% of the methyl branches
were determined to be in the crystal. The level of incor-

poration puts methyl branches in a position intermedi-

ate between chain ends and ethyl branches.
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Deuterated polybutadiene and protonated polybuta-

diene (PBD/PBH) blends with various microstructures

have been studied by the small-angle neutron scatter-

ing experiments. Correlation length, zero wavenumber
structure factor, and interaction parameter have been
obtained. All PBD/PBH blends exhibit UCST behavior.

With the use of random copolymer theory, the interac-

tion parameter has been successfully separated into

interaction parameters between the same isotopically

labeled 1,2-unit and 1,4-unit, the opposite isotopically

labeled 1,2-unit and 1,4-unit, and the opposite isotopi-

cally labeled 1,2-unit and 1,2 unit or 1,4-unit and 1,4-

unit.
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A very simple proton NMR method is described for

probing intimacy of mixing in polymer blends on a dis-

tance scale less than 1 nm. The method requires that

one of the polymer constituents be nominally (98-

99%) perdeuterated, and the other fully protonated;

moreover, both polymers should be in a temperature

range where they are relatively immobile. The dilute

nature of the proton spins in the perdeuterated poly-

mer implies that the spectrum of its residual protons

will be broken up into centerbands and spinning side-

bands at rather low magic-angle spinning (MAS) fre-

quencies. At these same frequencies, no such narrow-
ing will be visible in the protonated homopolymer. In a
blend of these two polymers, intimate mixing is probed
via the attenuation of the narrowed centerband arising

from the protons in the deuterated polymer. The nar-

rowed resonances can be easily distinguished atop the
broad resonance from the protonated polymer. In a
mixture of deuterated (30%) and protonated (70%)
atactic polystyrenes, which are expected to mix inti-

mately, attenuation of the aromatic centerband at a
MAS frequency of 2.2 kHz is found to be 85% com-
pared to that expected for a totally phase-separated
mixture. The experiment can be carried out using a
high resolution spectrometer, although MAS capability

is, of course, required.

000536
PB90-193426 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Polymers Div.

Viscosity and Molecular Weight Distribution of
Ultra-High Molecular Weight Polyethylene Using a
High Temperature Low Shear Rate Rotational Vis-

cometer.
Final rept.

H. L. Wagner, and J. G. Dillon. 1988, 16p
Pub. in Jnl. of Applied Polymer Science 36, n3 p567-
5821988.

Keywords: 'Viscosity, 'Molecular weight, 'Polyethyl-

ene, Polymers, Plastics, Shear rate. Viscometers,
Crystallization, Reprints, High temperature. Rotating
cylinders. Fractionation.

To obtain accurate measurements of the limiting vis-

cosity number (LVN) or the intrinsic viscosity of solu-

tions of ultrahigh molecular weight polyethylene
(UHMWPE), a low shear floating-rotor viscometer of

the Zimm-Crothers type was constructed to measure
viscosities at elevated temperatures (135 C) and near
zero shear rate. The zero shear rate measurements for

UHMWPE whole polymer and UHMWPE fractionated

by hydrodynamic crystallization were compared with

viscosity measurements at moderate and high shear
rates (up to 2000/s) carried out in a capillary viscome-
ter. The limiting viscosity number of UHfVlWPE de-
creases, as expected, with shear rate. The high shear
rate data could not be extrapolated to yield the correct

zero-shear rate viscosities. Fractionation of UHMWPE
gave 10 fractions ranging in LVN from 9 to 50 dL/g. A
tentative integral molecular weight distribution for the

whole polymer was calculated on the basis of the

Mark-Houwink equation, but because it had been pre-

viously established only for lower molecular weight po-
lyethylenes, it may not be accurate. A correlation was
found between the LVN's for the fractions in the two
types of viscometers.
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Fluorescence spectroscopy.

Fluorescence spectroscopy has been employed to

monitor the mixing of polymer melts with filler material.

The polymer melts were low molecular weight polybu-

tadiene and PBAN, a terpolymer consisting of 85% bu-

tadiene, 1 1 % acrylonitrile, 4% acrylic acid, and the

filler material was aluminum oxide. To carry out the flu-

orescence observations, a dopant chromophore was
mixed into the polymer melt at very low concentra-

tions, 1 0(sup -4) to 1 0(sup -6) molar or 1 1 to 0.1 1 ppm
by weight. The mixing experiments were carried out

using a small laboratory mixer which had glass walls

for viewing the fluorescence spectra from the dopant
chromophore. Fluctuations in fluorescence intensity

were observed to decrease as a function of mixing

time indicating that the spatial distribution of the fluo-

rescent chromophores was becoming more uniform.

Concerning the mixing of polymer melt and filler, it is

hypothesized that uniform mixing of ingredients is

achieved when fluorescence intensity as a function of

time is constant. In order to obtain quantitative support
for the hypothesis, a fluorescence microscope was
used to measure fluorescence intensity and optical

transmittance from microscopic regions of well-mixed
and poorly mixed specimens.
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An analysis and experimental results on a polyisobutyl-

ene solution are presented for the transient response
in single step stress relaxation experiments in a cone
and plate geometry. The experimental deviations from
unity of the ratio of the first normal stress difference to
the product of the strain times the shear stress are ac-
counted for by including three important corrections in

the analysis. First, it is shown that the finite time re-

quired to apply the step introduces corrections to the
normal stresses which are greater than those for the
shear stress. Second, the machine compliance intro-

duces errors in the normal force by causing an in-

creased gap separation which subsequently relaxes as
the normal force relaxes. Third, the constrained geom-
etry of the cone and plate results in the compliance
corrections being 'magnified' by some 1600 times,
leading to large corrections and apparent violations of
the universal relation at long times. Experimental re-

sults for extension and compression in a parallel plate
geometry are presented for different gap settings and
used to demonstrate that the constrained cylinder
problem in viscoelastic fluids is similar to that observed
in elastic bodies.
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Mixtures of linear poly(vinyl methyl ether) (PVME) with
four-armed star polystyrene (PS*) were studied to
evaluate the effect of chain topology on the critical

fluctuations in homogeneous polymer mixtures. It was
found that the cloud point curve of the PS'/PVME mix-
tures were elevated by approximately 10 C over that of

the corresponding linear mixtures. Use of deuterated
PS' elevated the cloud point by another approximately
10 C. Small-angle neutron scattering (SANS) on mix-
tures of the deuterated PS' with PS' was used to
evaluate the single chain structure factor of the PS'.
The agreement between the theories of Benoit and
Burchard for branched molecules and the experimen-
tal structure factor was excellent. Using the structure
factor the concentration fluctuations in the homogene-
ous mixtures was investigated by SANS as a function
of concentration and temperature. The inverse of the
intensity at zero scattering vector, S(0)(sup -1), extrap-
olated linearly with the inverse temperature to yield the
spinodal temperature Ts. The correlation length was
found to be depend upon T-T0))/T8)(sup -v) where v
= 0.5. The bare correlation length was found to

depend upon composition in a manner similar to a pre-
vious study. Finally, the Flory-Huggins interaction pa-
rameter was found to vary with 1/T and to depend
upon composition.
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The first measurements of ellipticities from the liquid-

liquid interface between polymer and solvent mixtures

near the consolute points are reported. When scaled

according to theory the ellipticities of high molecular

weight polystyrene + solvent mixtures are consistent

with those from simple, low molecular weight mixtures.

The universal value of the scaled ellipticity is approxi-

mately 20% lower than that predicted by present theo-

ries.
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The chain dimension of a deuterated polybutadiene

(DPB) which is mixed in the matrix of a protonated po-

lybutadiene was measured by using the small-angle

neutron scattering technique. The Kuhn's statistical

segment length for the particular DPB with 20% 1,2-

unit, 36% cis-1,4-unit, and 44% trans-1,4-unit was de-

termined by two methods, the Zimm's method and the

random phase approximation (RPA) calculation analy-

sis. 6.88 A is the more reliable statistical segment
length for the DPB, which was obtained by the latter

method. The advantages and shortcomings of both

Zimm's method and RPA analysis for measuring single

chain properties in bulk are also discussed.
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The design and construction of an apparatus for study-

ing the simultaneous small angle neutron scattering

(SANS) and steady shear viscosity behavior of poly-

mer melts and concentrated solutions is discussed.

Successful operation of the device is demonstrated on
a blend of 20 weight percent deuterated polystyrene

and 80 weight percent poly (vinylmethylether). The ef-

fects of shear on the critical behavior of the blend are

observed in the SANS behavior as a function of tem-
perature and shear rate and indicate shear induced
mixing behavior for the range of shear rates examined.

The steady shear viscosity results alone are insuffi-

cient for detecting the transition from one to two
places. The examination of shear effects in polymer
blends is important for understanding the critical be-

havior of binary systems. Technologically, knowledge
of the phase behavior of polymer blends under shear

are important for the design and improvement of com-
mercial blend processing.
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Both deuterated polystyrene/poly(vinyl methyl ether)

and deuterated polybutadiene/protonated polybuta-
diene blends have been studied by the small angle
neutron scattering technique as a function of tempera-
ture, composition, molecular weight and microstruc-

ture (in the PBD/PBH case). It can be shown that the

binary interaction parameter of the polymer blends can
be obtained effectively and accurately. The free

energy of mixing can be obtained and the phase dia-

gram can be predicted. In the polybutadiene/polybuta-
diene case, UCST behavior has been observed and
individual pair interaction parameters can be separat-

ed out. With the use of copolymer theory, phase be-

havior can be predicted.
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The small angle neutron scattering (SANS) technique
has been used to study the concentration fluctuations

of binary polymer mixtures under shear. Two different

polymer systems, deuterated polystyrene/
poly(vinylmethylether) and deuterated polystyrene/po-
lybutadiene, have been studied as a function of tem-
perature and shear rate. Due to the small wavelength
of the incident neutron radiation compared with light,

the shear dependence of concentration fluctuations in

the one-phase region and in the strong shear limit has
been obtained from the q dependence of the scatter-

ing structure factor for the first time. From a detailed

analysis of the scattering structure factor S(sub q) a
crossover value of the wave number q(sub s) has been
obtained as a function of temperature and shear rate.

The crossover wave number represents the inverse of

the lowest fluctuation mode which is not affected by
shear. The temperature, viscosity, and shear rate de-
pendence of the experimentally determined q(sub s)

agree well with a simple rotatory diffusion model and
also the dynamic mode-mode coupling analysis of

Kawaski and Ferrell. The apparent spinodal tempera-
ture as a function of shear rate is shown to be consist-

ent with the prediction of Onuki.
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Small angle neutron scattering (SANS) has been used
to study the scattering function and thermodynamics
of blends of linear protonated polystyrene (PSH) and
crosslinked deuterated polystyrene (PSD). Two series

of samples were synthesized. In both cases the sam-

Polymer Chemistry

pies were made by dissolving the linear PSH in deuter-
ated styrene monomer containing a small amount of
divinyl benzene as a crosslinker which was then po-
lymerized to form the PSD network around the linear
PSH chains. The samples were all made at a concen-
tration of 50/50 by weight PSD/PSH. A special effort

was made to keep the samples single phase so that
SANS could be used to study the thermodynamics of

the system and compare with theory. This entailed
working at relatively low crosslink densities (<1 mole
% crosslink units). Series 1 is a set of samples with the
same crosslink density varying the length of the linear

chain. Series 2 is a set of samples containing the same
length linear chain varying the crosslink density sys-
tematically. By extrapolating S(q) obtained from SANS
to q=0 the zero angle scattering, S(0), was obtained.
S(0) is inversely proportional to the second derivative
of the free energy with respect to composition,
delta(sup 2)(Delta f/kt)/delta ((phi)(sup 2)). Assuming
additivity of the free energies of mixing and elasticity,

the portion of the zero angle scattering due to elasticity

is calculated.
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.

The phase separation and gelation of the rod-like mac-
romolecule, poly(gamma-benzyl-L-glutamate), were
studied in an effort to understand the mechanism by
which microcellular materials are made via thermally
induced phase separation processes. Previous work-
ers have studied similarly prepared materials from mol-
ecules which exist as random coils in solution. The mi-
crocellular materials were formed by lowering the solu-
tion temperature until phase separation and solvent
freezing occurred. The solvent was removed by
vacuum sublimation. An emphasis was placed on
dilute isotropic solutions (<5 wt%) which yield low-
density materials or 'foams'. Both one- (e.g. benzene)
and two-component (e.g. dioxane/water) solvent sys-
tems were employed. The morphology produced by
liquid-liquid phase separation and gelation was an
open-celled, fibrous structure, which resembles a
three-dimensional lattice. The cell diameters were in

the range of 1-10 micrometers and the fibers which
comprise the struts were 0.2 to 2.0 micrometers thick.

Various experimental observations are discussed in

terms of the theories and proposed mechanisms of
phase separation in solutions of rod-like macromole-
cules. Calculations of the spinodal for the Flory theory
of rod-like particles were also made to assess the pos-
sibility of placing the isotropic solutions into an unsta-
ble region.
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A working model, embodying the preferential growth of
lamellae parallel to the b-axis direction, and branching
or interlamellar splaying hinged about the a-axis in the
lamellae, is proposed for the precursor structures
which have been observed to develop in the early
stages of growth of PPS spherulites in bulk polymer at
crystallization temperatures in the range 270C-280C.
The manifestation of transcrystallization at tempera-
tures in the range 270C-280C has been used as a cri-

terion for comparing the ability of various carbon fibers
to nucleate crystallization in PPS. Whereas the origi-

nally surface treated PAN-based low modulus (AS4),
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and intermediate modulus (IM7) fibers did not induce

trans-crystallization at these temperatures, all the

higher modulus PAN-based (HMS4, HMU) and pitch-

based (P75S, P100S, P120S) fibers did cause its oc-

currence. With the exception of the HMU fibers, all the

other high modulus fibers were originally surface treat-

ed in production. Whether other factors, in addition to

differences in graphitic order and crystallite size under-

lie the differences observed in the present study be-

tween nucleating ability of the higher modulus fibers as
compared to the AS4 and IM7 fibers, remains an open
question.
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The paper describes the use of a digital small-angle X-

ray camera at the National Bureau of Standards to

characterize microstructure in polymeric materials.

The camera is designed to detect scattering from

structural elements in the size range from 3 to 100 nm.

Entities that can be characterized using this facility in-

clude: phase diagrams of polymer blends, orientation

texture developed by deformation, and sizes and
shapes of multiphase domains. The camera uses a

two-dimensional position sensitive detector, so that it

is especially useful for cases where the scattering is

anisotropic. The facility is supported by hardware and
software for graphic display, image analysis, and math-

ematical modelling. The facility is available to scien-

tists and engineers from outside NBS on the basis of

Guest Worker and Industrial Research Associate

agreements.
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Low-temperature studies of solvent crystallization in

thermoreversible gels of isotactic-polystyrene (i-PS) in

cis-decalin were made by wide angle x-ray scattering

(WAXS) (100-240 K) and differential scanning calori-

metry (DSC) (140-290 K). In the concentration range of

1 0-25% i-PS, it appears that two classes of solvent are

present in the gel. The first class freezes into a small

crystallites which shows a significant line broadening

by WAXs, and a reduction in the bulk melting point by

DSC. The second class is apparently unable to crystal-

lize and is present as an adsorbed liquid, glass or

highly disordered crystal which shows essentially no

peaks in WAXS, and no measurable heat of fusion by

DSC. At 30 wt.% i-PS in the gel, only the second class

of solvent was observed by WAXS as evidenced by an

broad amorphous peak. Although the results do not

refute the formation of a polymer-solvent compound in

the system as hypothesized earlier by Guenet (Macro-

molecules 1 986, 1 9, 1 961 .), if such a compound exists

it is highly disordered, since no new WAXS peaks were

observed.
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The effects of melt viscosity and thermal stability of a
polymeric material on gasification rate under external
radiant fluxes from 1.7 to 3.9 W/sq cm are studied.

The effects of melt viscosity are determined by using
two different initial molecular weight polystyrene (PS)

samples (about a factor of 2 difference in molecular
weight); tlie combined effects of thermal stability with

melt viscosity are determined by using two different ini-

tial molecular weight polymethylmethacrylate (PMMA)
samples (about a factor of 4 difference in molecular
weight). The results show that thermal stability affects

gasification rate but that the transport process of the

in-depth degradation products through the molten
polymer to the sample surface does not significantly

affect gasification rate except at low external radiant

flux. The global heat of gasification is sensitive enough
to differentiate the effects of thermal stability of the

sample, but its value also depends on external radiant

flux; in addition, it decreases with an increase in expo-
sure time. It indicates that the global heat of gasifica-

tion is not a unique quantity for a polymeric material.
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The temperature dependence of a photobleachable
molecular probe in various polymer matrices has been
studied using forced Rayleigh scattering (FRS). The
probe molecule, a cyclophane derivative, is demon-
strated to be a suitable probe for the FRS experiment
due to the characteristics of the photodimerization re-

action. The dynamic range of the FRS experiment en-

abled the measurement of the self diffusion coeffi-

cients over a range of nearly eight orders of magni-
tude. The temperature dependence of the self diffu-

sion is well described by the Williams, Landel, Ferry

(WLF) equation for all the polymer matrices studied. In

addition, the data from the individual polymer matrices

can be shifted by Tg and log(D(sup ')(sub o)) to con-
struct a universal curve which is well described by the

WLF eauation with a single C(sup g)(sub 1) and C(sup
g)(sub2).
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Recently the laboratory has been examining the char-

acteristics of polymerizable rigid rod-like diacetylene

monomers which show thermotropic liquid crystal

phase behavior. The communication describes recent

small angle and wide angle x-ray scattering results col-

lected at room temperature and at elevated tempera-
tures for a symmetrically disubstituted diacetylene

monomer, 1 ,6-bis(4-oxybenzylidene,4'-n-octylani-

line)2,4-hexadiyne, designated 1-OBOA, and its poly-

mer. Based on scattering results and optical dark field

microscopy, the monomer is seen to exhibit the smec-
tic G or H phase in the region of 1 32C to 1 43C and the

smectic C type in the region of 1 43C to 1 78C the mate-
rial goes isotropic. Evidence for crystal phase polymor-

phism below 132C is also seen. Polymerizations con-

ducted within the disordered smectic C and isotropic

phases result in polymers devoid of small or wide
angle scattering peaks and is taken to be amorphous.
Polymer obtained from polymerization in the ordered

smectic G or H phase is nearly devoid of wide angle
reflections but show an intense small angle reflection

at a d-spacing slightly larger than in the nascent mono-
mer, indicating that the polymer is two-dimensional dis-

ordered but still exhibits a layer-like microstructure in

the third dimension.
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Experimental and Monte Carlo data for the dilute-solu-

tion properties of 'lightly branched' polymers (stars,

combs, rings, etc.) are compared with the renormaliza-
tion group predictions of Douglas and Freed. The com-
parisons focus on 'universal' dimensionless ratios of

the mean dimensions of lightly branched polymers, rel-

ative to those of linear polymers having the same mo-
lecular weight. Complications associated with hydrody-
namic solution properties and with the effect of ternary
interactions are briefly discussed. Dimensionless
ratios involving the polymer second virial coefficient,

A2, are also tabulated and compared with theory.
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The phase behavior of polymer blends and solutions

can be changed dramatically by a flow field using a
variety of flow geometries. Unlike simple binary fluids

which require extremely high shear rates to produce
only small shifts in the phase boundary, polymer phase
behavior may be influenced by as much as 1 0 degrees
with the application of much lower shear rates. Howev-
er, there is a large body of conflicting data concerning
the nature of these shear effects in polymers. The ef-

fects of shear on the phase behavior of polymer
blends by small angle neutron scattering (SANS) are
reported. Experiments were conducted using a spe-
cially constructed, concentric cylinder apparatus for in

situ studies of concentrated polymer solutions and
melts. Two separate systems will be discussed: (1) a
blend of polystyrene and polybutadiene; (2) a blend of

polystyrene and poly(vinylmethylether). Both systems
exhibit shifts in the phase behavior which indicate
shear induced mixing in agreement with previous re-

sults obtained by other techniques. The results will be
interpreted within the context of existing theories of

shear induced phase behavior.
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The structure of the blends containing styrene-butadi-

ene diblock copolymer (M (sub n) = 21,000, styrene

content 76.6% by weight) and deuteriated polybuta-

diene (M (sub n) = 1980) has been studied by the

combination of small-angle neutron and X-ray scatter-

ing techniques. Blends containing 3, 10, 20, 30, 40,

and 50 wt % of the block copolymer were studied at

temperatures spanning from room temperature to

about 200 C. The small-angle neutron scattering arises

as a result of the contrast in the scattering length den-

sity between the deuteriated polybutadiene and the hy-

drogenated block copolymer, while the small-angle X-

ray scattering arises as a result of the electron density

contrast between the styrene and butadiene compo-
nents. The structural information obtained by the tech-

niques includes the mean distance between micelles

(or microdomains), the thickness of the interfacial

region, and the specific interfacial area. With blends of

copolymer concentrations (3 and 10%) the effective

radius of the micelle core, and the hard-sphere radius,

(i.e., the radius of the nearest approach of neighboring

micelles), were also determined.
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The phase separation of mixtures of four-armed star

polystyrene with linear poly(vinyl methyl ether) was in-

vestigated by time-resolved light scattering. It was
found that the kinetics of phase separation was essen-

tially the same as that of the corresponding mixtures of

linear polymers. The effect of chain topology was evi-

dent only when the molecular weights of the individual

arms were large. This resulted in a reduced rate of

phase separation. The linearized Cahn-Hilliard-Cook

theory of spinodal phase separation qualitatively de-

scribed the features of the experiments; however, the

scattering vector dependence of the amplification

factor deviated from the expected behavior.
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Steady-state and picosecond fluorescence measure-
ments have been carried out on solutions of poly(p-

phenylenebenzobisthiazole) (PBT) and its model com-
pound 2,6-diphenylbenzo(1 ,2-d:4,5-d')bisthiazole

(hereafter referred to as t-bisthiazole). The emission

spectrum of PBT in methane sulfonic acid remains
practically the same at different excitation wave-
lengths. Fluorescence measurements of t-bisthiazole

in mixed solvents of chloroform and trifluoroacetic acid

showed that its excitation and emission spectra as well

as its fluorescence lifetime are affected by protonation

of its nitrogen atoms. Comparison of the fluorescence

spectra of a PBT film and PBT/nylon film indicates that

PBT molecules in the PBT/nylon film are aggregated.

General
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The catalog describes the Standard Reference Materi-

als (SRMs) currently available from the National Insti-

tute of Standards and Technology, lists those in prepa-
ration, and provides ordering information. The descrip-

tions provide nominal values for these SRMs. Certified

values are provided in the certificates that accompany
each SRM. Price Lists for SRMs are issued as sepa-
rate supplements to the catalog and include new
SRMs as they are issued.
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The solution that surrounds hydrating cement particles

contains dissolved species which are important in the
overall process. A method, based on the Gibbs-
Duhem equation for a three component system, has
been developed for computing the composition of one
phase from values for its equilibrium solubility in a
second phase. The method has been used to compute
the CaO:Si02 ratio for two types of calcium silicate hy-

drate (C-S-H) gel, one of which is thought to form from
hydrating tricalcium silicate (Ca3SiQ5), and the other

by precipitation from appropriate solutions. The results

agree well with measured values reported in the litera-

ture. They have also been used to help define the
probable composition of the C-S-H layer which forms
on tricalcium silicate surfaces during the early stages
of hydration when the reaction is slow. The free ener-
gies of formation have been estimated for two types of

C-S-H formed from CaO, Si02, and H2Q. These re-

sults provide insight into the structure and composition
of C-S-H, which is the most abundant product in port-

land cement systems.
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An expert system has been developed for identifying

the probable causes of cracks in concrete based on
their shape and pattern, density and location. The
system uses three forms of knowledge: facts and rules

of thumb, databases, and digital imaging capabilities.

Knowledge contained in the system is obtained from
experts in the field, photographs taken of actual con-

Polymer Chemistry

Crete failures and the classification of the failures into a
database format. A PC based expert system shell and
computer programs written specifically for the integra-

tion and use of knowledge were used to implement the
expert system. The paper discusses the acquisition of
the three forms of knowledge, its representation in the
expert system environment and extensions developed
to process information and enhance the user's inter-

face. The potential for the use of speech recognition
for recording conditions of field sites, and storage of
large volumes of information using optical disk tech-
nology are discussed.
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Freezing of water in the pores of concrete is one of the
major degradation processes of concrete. It results in

cracking and reduced service life. Concrete exposed
to frost conditions may rapidly degrade or be durable
for decades. The report reviews the major factors af-

fecting the frost resistance of concrete and test meth-
ods for evaluating the service life of concrete. Mathe-
matical models which describe the mechanisms of

frost damage and methodologies for predicting the du-
rability of concrete exposed to frost conditions are re-

viewed to determine the relevance to service life pre-
dictions.
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Serial sectioning is a technique of making and examin-
ing thin sections of material to obtain information on
three-dimensional structures from a series of two-di-
mensional images. Procedures were developed to
make serial sections of hardened cement paste by the
removal of thin layers by polishing. Backscattered
electron imaging of the remaining paste block was
used to record the paste microstructure after each
section was removed. Procedures developed cover
the polishing practice, the removal of thin layers by po-
lishing, the estimation of layer thickness, and the loca-
tion and alignment of specific regions for imaging.
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Alkali-aggregate expansive reactions are one of the
potentially serious degradation problems that could
affect the structural stability of underground concrete
structures for disposing of low-level radioactive waste
(LLW). It appears that all aggregates react to some
degree with alkalies in cement. In the majority of cases
the reactions are beneficial (e.g., increasing the bond
between aggregate and hydrated cement paste) or in-

nocuous. In some cases, however, the reactions result
in the formation of expansive products which can
cause serious cracking of the concrete. The report
deals with the selection of siliceous aggregates to
avoid deleterious alkali-aggregate expansions. Current
practices used to prevent expansive alkali-silica reac-
tions and the standard test methods used to identify

reactive aggregates are first discussed. Then the re-
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suits of a study on using a new alkali-silica reactivity

test to select siliceous aggregates for use in the con-
crete of LLW storage structures are presented. It is

recommended that siliceous aggregates, selected for

constructing underground vaults for disposal of LLW,
have an expansion of less than 0.10% using the new
test.
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Contents: Current practice for assessing quality assur-

ance systems in laboratories; R.N.E. - The French ac-

creditation system for laboratories; Experience in ob-

taining R.N.E. accreditation; Link between test records

on concrete and Its ingredients obtained from different

laboratories; Test frequency and precision of results;

Experience with proficiency testing and round-robin

testing in the United States; Evaluation of cement
strength testing by four laboratories; Experience with

interlaboratory testing in France; Comparative tests

between 20 accredited laboratories; British compara-
tive cube testing programs; Comparative investigation

of compression testing machines for concrete cubes;

Experience with a cement reference laboratory in Aus-

tria; Cooperation between a central cement laboratory

and 60 plant laboratories; Quality assurance in the

construction materials laboratory; Comparative com-
pression cube tests between approved testing labora-

tories In Finland.

000,565
PB90-271339 Not available NTIS
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Building Materials Div.

Permeability, Diffusivity, and l\Aicrostructural Pa-

rameters: A Critical Review.
Final rept.

E. J. Garboczi. 1990, 12p
Pub. in Cement and Concrete Research 20, n4 p591-

601 1990.

Keywords: 'Cements, 'Permeability, 'Diffusivity,

'Porous materials, 'Transport properties, Microstruc-

ture. Concretes, Porosity, Rheologlcal properties, Re-
prints.

It Is important to understand the rates of diffusion of

ionic species and the viscous flow of fluids in the pore

structure of cementitious materials on the basis of ml-

crostructural parameters, as these rates control the

rate at which degradation processes can proceed. Sig-

nificant progress has been made in the related area of

the diffusivity and permeability of sedimentary rocks in

the last decade or so. The article has the following two
purposes: to provide a critical review of popular theo-

ries linking microstructure and transport coefficients of

porous materials, and to explore the applications of

new concepts, developed for analyzing transport in

sedimentary rocks, to understand transport processes
in cementitious materials.
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Using a technique referred to as the impact-echo
method, transient time domain waveforms obtained
from the impact of a steel sphere on a concrete slab
containing artificial flaws are recorded and analyzed in

the frequency domain. It is shown that frequency spec-
trum analysis can be used to determine the thickness
of plate structures and to locate internal flaws. The
Fast Fourier Transform technique is used to compute
the frequency content of input pulses and theoretical

and experimental surface displacement waveforms.
The effects on the frequency spectrum due to changes
in the duration of the Impact and due to changing the

spacing between impact point and receiving transduc-
er are studied. It was found that for accurate location

of flaws within concrete using an impact-echo tech-
nique, the ultrasonic pulse-velocity method should not

be used to determine the compression wave velocity in

a test object.
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Researchers at the University of Saskatchewan have
developed a new test for estimating the in-place

strength of concrete. The method, known as the pin

penetration test, involves driving a small pin into the
concrete surface using a spring-loaded driver. The
penetration of the pin creates a small indentation

whose depth is measured. The pin penetration is in-

versely related to the strength of concrete. The paper
provides information about the withln-test variability of

the method and about the correlation relationship be-

tween compressive strength and pin penetration. Test
results show that a standard deviation with a value of

about 0.015 in. (0.038 mm) describes the within-test

variability. The correlation relationship is non-linear for

compressive strengths between 1000 and 5800 psi

(6.9 to 40.0 MPa) and depends on the water-cement
ratio of the concrete. For compressive strength less

than about 4000 psi (27.6 MPa), the correlation rela-

tionship is not strongly dependent on water-cement
ratio, and a straight line adequately represents the re-

lationship. However, the correlation relationship ob-
tained in the study differs from that reported by others.
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The report demonstrates the feasibility of detecting

delaminations in reinforced concrete slabs using the

impact-echo method, a nondestructive testing tech-

nique based on transient stress wave propagation.

The results of two laboratory studies are discussed.

One study involved detecting artificial delaminations

embedded at unknown locations in a reinforced con-
crete slab. All the artificial delaminations in the slab

were located. The second study was aimed at showing
the feasibility of detecting delaminations in reinforced

concrete slabs with asphalt concrete overlays. Two re-

inforced concrete slab specimens with corrosion-in-

duced delaminations were tested. Prior to overlaying

the slabs with asphalt concrete, the depths of delamin-

ations as determined by impact-echo testing were veri-

fied by drilling at selected points. After the asphalt con-

crete overlays were applied, the slabs were retested. It

was found that the impact-echo method could suc-

cessfully locate the delaminations in the slabs through
the asphalt concrete overlays.
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PB91-112847 PCA04/MFA01
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Center for Building Technology.
User's Guide to CMMAP: Cement Microstructure
Modelling and Analysis Package.
D. P. Bentz, and E. J. Garboczi. Oct 90, 58p NISTIR-
4442

Keywords: 'Cements, 'Microstructure, Diffusivity, Hy-
dration, Permeability, Porosity, Mathematical models,
Images, Computerized simulation. User
manuals(Computer programs).

A collection of modelling and analysis programs deal-
ing with cement microstructure has been assembled
into a single package. The manual describes the
custom user interface, CMMAP, which allows the user
to access and execute the assembled software. Spe-
cific programs exist to create starting microstructures,
simulate hydration, and analyze both starting and hy-
drated microstructures. Available analyses include
evaluation of diffusion coefficients, simulation of mer-
cury intrusion porosimetry, and assessment of the con-
nectivity of phases within a cement microstructure.
The menu-based interface program is described In

detail and several examples are presented which dem-
onstrate the capabilities of CMMAP.

Highway Engineering
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Pore Structure of Concrete and Freezing Vulner-
ability.

R. E. Philleo, and J. R. Clifton, Nov 89, 18p NISTIR-
89-4186

Keywords: 'High strength concretes, 'Water cement
ratio, 'Moisture content, 'Concrete durability, 'Porosi-
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tures, Frost penetration.

High-performance concrete with water-to-cement ratio

(w/c) of or below 0.38, when hydrated to the maximum
possible level, should not contain any freezable water.
Therefore, non-air-entrained concrete with such w/c
should be immune to freezing. However, laboratory
freezing and thawing studies on non-air-entrained con-
cretes containing silica fume have given conflicting re-

sults. Reasons for the conflicting results are explored
In the report by analyzing relationships between w/c,
capillary porosity, and freezable water in concretes
with low w/cs. The effects of adding silica fume to con-
crete on potential frost damage is also discussed.
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Preliminary Performance Criteria for the Bond of
Portland-Cement and Latex-Modified Concrete
Overlays.
L. I. Knab, M. M. Sprinkel, and O. J. Lane. Nov 89,
114p NISTIR-89/4156
Prepared In cooperation with Virginia Transportation
Research Council, Charlottesville, and Iowa Dept. of
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ing Materials Committee, Washington, DC, and Naval
Facilities Engineering Command, Alexandria, VA.

Keywords: 'Concrete pavements, 'Bridge decks,
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Loads(Forces), Bond stress. Comparisons, Perform-
ance evaluation.

Preliminary bond-strength performance criteria were
developed for screening and selecting portland-

cement concrete (PCC) and latex-modified concrete
(LMC) materials to be overlaid on PCC pavements and
PCC bridge decks subjected to normal civilian truck
and automobile traffic. The criteria were developed
based on direct shear bond test results from field

cores from pavements and bridge decks which were
considered to have performed satisfactorily, and labo-
ratory- and field-cast specimens with PCC and LMC
overlay materials. The criteria consist of minimum
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direct shear bond strength levels and corresponding

minimum compressive strength levels. A direct shear

'guillotine'-type performance bond test method, devel-

oped at the Brookhaven National Laboratories, was
specified using laboratory-cast specimens.

PB90-208273 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Calibration of Road Roughness Measuring Equip-

ment. Volume 1. Experimental Investigation.

Final rept. Sep 85-Nov 88.

T. F. Vorburger, D. C. Robinson, S. E. Fick, and D.

R. Flynn. Mar 89, 94p FHWA/RD-89/077
Contract DTFH61-85-Y-10004
See also Volume 2, PB90-208281 . Sponsored by Fed-

eral Highway Administration, McLean, VA. Office of

Engineering and Highway Operations Research and
Development.

Keywords: "Calibrating, *Profilometers,

Graphs{Charts), Surface roughness. Measuring instru-

ments. Performance evaluation, 'Pavement surface

texture. Profile measurement.

An extensive series of measurements was made of the

performance of a particular model of an inertial road

profiling system (IRPS), including evaluation of the

noncontact height sensors, the accelerometers used

to establish the inertial reference frame, the distance

encoder, the associated instrumentation, and the soft-

ware used to convert the raw data into road elevation

profiles. A field program was carried out which includ-

ed rod-and-level surveys of several roads which were

also profiled using the IRPS. The IRPS was also

equipped with a commercial response-type road

roughness measurement (RTRRM) system, with acce-

lerometers to measure the vertical vibration of both the

axle and the body of the vehicle, and with a linear po-

tentiometer to measure the relative displacement be-

tween the axle and the body of the vehicle. Separate

laboratory measurements were made to characterize

the performance of the commercial RTRRM. Data col-

lected with the RTRRM and with the auxiliary accelero-

meters and the linear potentiometer were compared
with single-number ratings of road roughness as com-
puted from the profiles measured using the IRPS.
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Keywords: 'Calibrating, 'Profilometers, Surface

roughness. Measuring instruments, "Pavement sur-

face texture. Profile measurement.

Volume I documents an extensive series of measure-

ments of the performance of a commercial inertial road

profiling system (IRPS) and a commercial response-

type road roughness measurement (RTRRM) system.

Based upon the results of these measurements and
upon an analysis of the operation of such equipment,

calibration and testing guides, given in the present

report, were developed to assist users in assessment
of IRPS and RTRRM functionality and operating per-

formance.

Soli & Rock Mechanics
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Energy Transfer Mechanism in SPT (Standard Pen-
etration Test).

Final rept.

F. Y. Yokel. 1989, 6p
Pub. in Jnl. of Geotechnical Engineering, American So-

ciety of Civil Engineers 115, n9 pi 331 -1336 Sep 89.
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A rigid-hammer model is used to investigate the effect

of the blow count in the Standard Penetration Test on
the energy transmission characteristics of the test and
the correlation between the blow count and the soil

resistance at sampler penetration. It is shown that the

percentage of the impact energy used to advance the

sampler decreases with an increase in blow count and
increases somewhat with increasing drill rod size, and
that several penetration cycles are required to transmit

the energy at low blow counts. The effect of the blow
count on the energy loss associated with short drill rod

lengths is also investigated. It is shown that the energy
loss associated with the short-rod effect is less than

that predicted when total energy rather than useable
energy is considered, and that the energy loss de-

creases with an increase in blow count.
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bustion: Annual Report and Program Plan, Novem-
ber 1986.

H. G. Semerjian. Nov 86, 45p DOE/CE/90213-T1
Contract AI01-86CE90213
Portions of this document are illegible in microfiche

products.
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The objective of this project is to investigate droplet

evaporation, combustion and particulate formation

processes in spray flames, using nonintrusive diagnos-

tic techniques, and to delineate the effect of chemical
and physical properties of liquid fuels on the above
processes. The results of this study will provide an ex-

perimental data base, with well-defined boundary con-
ditions, for the development and validation of spray
combustion models. These models, in turn, can be
used to develop computerized design methodologies,
to predict combustor performance over a wider range
of operating parameters, and to predict the effect of

variations in fuel properties on combustion efficiency,

radiative energy transfer, and pollutant emissions. 57
refs., 18 figs., 2 tabs.
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bustion: Annual Report and Program Plan, March
1988
H. G. Semerjian. Mar 88, 31 p DOE/CE/90213-T2
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Planning, Progress Report, ERDA/400800, ERDA/
320303.

The objective of this project is to investigate droplet

evaporation, combustion and particulate formation

processes in spray flames, using nonintrusive diagnos-
tic techniques, and to delineate the effect of chemical
and physical properties of liquid fuels on the above
processes. The results of this study will provide an ex-

perimental data base, with well-defined boundary con-
ditions, for the development and validation of spray

combustion models. These models, in turn, can be
used to develop computerized design methodologies,
to predict combustor performance over a wider range
of operating parameters, and to predict the effect of

variations in fuel properties on combustion efficiency,

radiative energy transfer, and pollutant emissions. 44
refs., 6 figs., 2 tabs.
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Particulate and Droplet Diagnostics in Spray Com-
bustion: Annual Report, April 1989.
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Progress Report, ERDA/400800, ERDA/023000.

The objective of this project is to investigate droplet
evaporation, combustion and particulate formation
processes in spray flames, using nonintrusive diagnos-
tic techniques, and to delineate the effect of chemical
and physical properties of liquid fuels on the above
processes. During previous ptiases of this project, the
design and fabrication of the variable swirl burner was
completed, and the operating characteristics were
evaluated over a wide range of operating conditions.
Photography, high speed cinematography, and laser

sheet beam scattering techniques were used to identi-

fy various regions of the spray flame, and to observe
trajectories of large droplets and overall features of the
flame. Complete data sets on a kerosene spray have
also been obtained with both a pressure atomizer and
an air-assist nozzle. 58 refs., 9 figs., 2 tabs.

000,578
DE90003095 PC A03/MF A01
National Bureau of Standards (NML), Gaithersburg,
MD. Chemical Kinetics Div.
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Work carried out at the National Bureau of Standards
for the Basic Energy Sciences Division of the Depart-
ment of Energy under Interagency Agreement A101-
76PRO6016, Task Order No. 007, Amendment No. 5,

"Kinetic Data Base for Combustion Modeling" is sum-
marized. By the end of the present contract year, rec-

ommended values will be provided for the elementary
chemical reactions of trans-2-butene and the allyl radi-

cal with the species in the existing data base. The total

number of elementary interactions which will be evalu-
ated will exceed 1020. The data compilation part of the
program is essentially current and the total number of

reactions covered now exceeds 2500. 5 refs.
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PB90-149360 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Gas and Particulate Science Div.

Pattern Differences in Laser Microprobe Mass
Spectra of Negative Ion Carbon Clusters.
Final rept.

R. A. Fletcher, and L. A. Currie. 1988, 4p
Pub. in Microbeam Analysis, p367-370 1 988.

Keywords: 'Soot, 'Mass spectra, Polyurethane resins.

Combustion products. Wood, Reprints, 'Carbon clus-

ters, 'Laser microprobe mass spectroscopy. Negative
ions.

The Laser Microprobe Mass Analyzer was used to
study negative carbon cluster ions from various soots
which in turn were derived from pure material combus-
tion experiments. Mass spectra of soots from wood,
polyurethane, and heptance were compared to those
of graphite. The main differences in the carbon clus-

ters appear in the low mass range. Mass spectra of

polyurethane soot contain evidence of molecular ion
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fragments and are easily distinguished from the spec-

tra of the other three materials. The capacity to distin-

guish combustion products has application to combus-
tion science and environmental studies.

000,580
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Fire Propagation in Concurrent Flows, Final

Progress Report.
Rept. for 1 Aug 88-31 Jul 89.

A. C. Fernandez-Pello. Dec 89, 26p NIST/GCR-89/
569
Grant 60NANB-7-D0737
See also PB89-1 51 781 . Sponsored by National Inst, of

Standards and Technology (NEL), Gaithersburg, MD.
Center for Fire Research.

Keywords: 'Air flow, *Flame propagation, 'Fire tests.

Combustion, Flames, Mathematical models. Experi-

mental data, Velocity, Turbulence.

A research program is being carried out to study the

mechanisms controlling the spread of fire in a forced

gas flow. Particular emphsasis is given to the case
when the gas flow is concurrent with the direction of

fire spread. The research tasks completed during the

reporting period include an experimental study of the

effect on the flame spread rate of the turbulence inten-

sity of a concurrent air flow, and a theoretical analysis

of the effect of a prescribed gas velocity profile on the

flame spread rate predictions. The results of the ex-

periments show that for flames spreading over thick

PMMA sheets, the flame spread process is significant-

ly affected by the show turbulence intensity. For a fixed

flow velocity, the flame spread rate decreases as the

turbulent intensity is increased. This appears to be
mainly due to the shortening of the flame length.

Schlieren images of the process indicate that the de-

crease of the flame length may be the result of the

intense entrainment of cold air in the flame at the

higher turbulent Intensities. The results of the theoreti-

cal analysis Indicate that the gas velocity profile influ-

ences strongly the flame spread rate predictions.
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The enthalpies of combustion of crystalline triphenyl-

phosphine and triphenylphosphine oxide were deter-

mined at 298.15 K in an aneroid adiabatic rotating

bomb calorimeter. The molar enthalpies of combustion

and formation for the reactions with oxygen at 298.15

K are: -(10,295.33 + or - 2.08)kJ/mol and (207.88 +
or - 3.52)kJ/mol respectively for triphenylphosphine

and -(9,971 .90 -(- or - 1 .90)kJ/mol and -(1 1 5.55 -i- or -

3.42)kJ/mol respectively for triphenylphosphine oxide.

The completeness of the combustion reactions were

verified by determinations for carbon dioxide through

absorption in Ascarite. Ion chromatography was used

to analyze the bomb solution quantitatively for the ni-

trate, orthophosphate, pyrophosphate, and tripoly-

phosphate ions. The enthalpies of fusion and melting

temperatures were determined using differential scan-

ning calorimetry. The values obtained for the enthal-

pies of fusion at the melting temperatures for triphenyl-

phosphine and triphenyl-phosphine oxide are (19.69

+ or - 0.18) kJ/mol at 353.6 K and (24.23 -i- or - 0.29)

kJ/mol at 430.1 K, respectively. Second-order group

contribution values were derived for calculating enthal-

pies of formation at 298.15 K from the experimental

results on triphenylphosphine and triphenylphosphine

oxide.
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National Inst, of Standards and Technology, Gaithers-
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How Due Process in the Development of Voluntary
Standards Can Reduce the Risk of Anti-Trust Li-

ability.

D. A. Swankin. Feb 90, 107p NIST/GCR-90/571
Sponsored by Swankin and Turner, Washington, DC.

Keywords: "Diffusion flames, "Radiant flux density,

"Turbulence, Reaction kinetics, Combustion products.
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Combustion, Mie scattering. Mixtures.

A theoretical and experimental study of the structure

and radiation properties of turbulent diffusion flames is

described. Generalized state-relationship correlations,

giving the mass fractions of major gas species as func-

tions of local fuel-equivalence ratios, were developed
for hydrocarbon/air diffusion flames. Instantaneous
soot volume fractions and temperatures were meas-
ured in the fuel-rich (underfire) region of turbulent non-
premixed acetylene, propylene, ethylene and propane
flames burning in still air. Mixture fraction properties in

turbulent carbon monoxide/air diffusion flames were
measured in order to provide information needed to

exploit the laminar flamelet concept for radiation pre-

dictions. A two-point Mie scattering system was devel-

oped to yield Favre- and time-averaged mean and fluc-

tuating values, probability density functions, temporal

spectra and correlations, and spatial correlations of

mixture fractions. The continuum radiation properties

of the underfire region of luminous acetylene and pro-

pylene flames burning in still air were studied. Instanta-

neous radiation intensities at 1000 and 2300 nm,
where gas-band radiation is absent, were measured
for paths passing through the axis of the flames; and
reduced to yield mean and fluctuating values, probabil-

ity density functions and power spectral densities of

spectral radiation intensities.
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Soot formation processes in laminar diffusion flames

are described. Experimental results obtained at the

National Bureau of Standards are reviewed and show
that fuel molecules are rapidly converted to acetylene

and other key precursors (such as the vinyl radical) in

flame positions adjacent to, and on the fuel rich side of

the high temperature reaction zone. These molecules
react rapidly to form small aromatic species, such as
benzene, and eventually small soot particles. The soot

particle inception process occurs in times on the order

of about one millisecond. Once formed, particles may
grow rapidly by surface chemistry if they travel through

flame regions with high concentrations of growth spe-

cies such as acetylene. A systematic variation of the

fuel flow rate shows that the final size that a particle,

as well as the volume fraction occupied by soot parti-

cles, is determined by particle residence time in this

growth region. During the time that surface growth is

occurring, particle agglomeration leads to a decrease
in total soot particle number concentration. As parti-

cles continue along streamlines they eventually cross

the high temperature reaction zone where they may be
oxidized.
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The influence of fuel structure on chemical reaction

pathways leading to soot was investigated using de-

tailed kinetic models for the conditions of shock-tube

pyrolysis of 1.3-butadiene, benzene and ethylene. It

was found that reaction pathways to soot relax to the
previously identified acetylene-addition mechanism in

each case. Fuel molecular structure influences the
growth process only at its early stages, first by provid-

ing more efficient reaction partners for the formation of

aromatic molecules and second by affecting the gen-
eration of hydrogen atoms. The model explains the rel-

ative sooting tendencies of these fuels for shock tube
pyrolysis conditions and agrees with recent observa-
tions in laminar diffusion flames.
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Silica particle formation was studied in a counterflow
diffusion flame, under different operating conditions, in

order to investigate the effect of process variables on
particle formation. The counterflow geometry provides
a one-dimensional flow field, along the stagnation
streamline, which greatly simplifies interpretation of

the particle formation process. Silane has been used
as the source of silicon in hydrogen/oxygen/argon
flames. Silica particle characteristics (size, number
density, volume fraction) have been determined using
dynamic light scattering and angular dissymmetry
measurements. The effects of silane loading, tempera-
ture, equivalence ratio, and momentum ratio have
been investigated. The results indicate that tempera-
ture plays a significant role in the formation process, by
controlling the chemical kinetic rates and through
physical changes in particle morphology. In cooler
flames (T = approximately 2000 K), significantly more
surface growtfi is observed. Increasing flame tempera-
tures tend to enhance homogeneous nucleation, lead-

ing to smaller particles in higher numbers. Results ob-
tained in higher-temperature flames (T = approxi-

mately 2500 K) suggest that, when the chemical kinet-

ic rates increase substantially, particles of composition
other than Si02 can also nucleate, which may then
grow by silica deposition. It was also observed that,

under conditions where particles were hot enough, sin-

tering effects produced more spherical structures. The
level of silane loading is seen to affect the final particle

size obtained as well as the growth regimes that parti-

cles encounter prior to ejection from the reactor.
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The Lateral Ignition and Flame Spread (LIFT) appara-
tus was used to obtain information on the ignition and
lateral flame spread characteristics of two types of

composite materials. The first type was a honeycomb
sandwich panel; three different facings were tested

with the material. The second type of material was a
composite armor. There was a substantial variation in

the ignitability of the various material combinations
with a vinyl-faced honeycomb panel being the most ig-

nitable and the composite armor being the least ignita-

ble. The ignition behavior of the facings of all materials

was correlated by a simple predictive model. Only the

vinyl-faced honeycomb panel showed significant

normal flame spread under the conditions examined
though some flame advancement was seen with the

others. All of the materials exhibited worse flammabil-

ity properties at the edges as compared to the facings.
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The document presents a five-year plan for the Center

for Fire Research (CFR) Priority Research Project on

Carbon Monoxide Prediction. Sections of the report

provide a justification for the priority project, assess

the current state of knowledge, summarize current rel-

evant CFR research efforts, discuss specific research

needs, list major assumptions utilized in formulating

the research program, outline a research plan de-

signed to meet the goals of the project and address

the specific research needs, provide a rough timetable

and budget, and present a discussion of the project

philosophy and management.
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Past experimental studies and theoretical treatments

of lift-off and blow out of turbulent jet diffusion flames

are reviewed. New calculational procedures are sum-
marized which allow these flame stability processes to

be calculated utilizing time-averaged concentration

and velocity profiles. Physical mechanisms which offer

possible explanations for the success of these calcula-

tional procedures are described.
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A theoretical and experimental study of the structure

and radiation properties of turbulent diffusion flames is

described. Generalized state-relationship correlations,

giving the mass fractions of major gas species as func-

tions of local fuel-equivalence ratios, were developed

for hydrocarbon/air diffusion flames. Instantaneous

soot volume fractions and temperatures were meas-
ured in the fuel-rich (underfire) region of turbulent non-

premixed acetylene, propylene, ethylene and propane
flames burning in still air. Mixture fraction properties in

turbulent carbon monoxide/air diffusion flames were
measured in order to provide information needed to

exploit the laminar flamelet concept for radiation pre-

dictions. A two-point Mie scattering system was devel-

oped to yield Favre- and time-averaged mean and fluc-

tuating values, probability density functions, temporal

spectra and correlations, and spatial correlations of

mixture fractions. The continuum radiation properties

of the underfire region of luminous acetylene and pro-

pylene flames burning in still air were studied. Instanta-

neous radiation intensities at 1000 and 2300 nm,
where gas-band radiation is absent, were measured
for paths passing through the axis of the flames; and
reduced to yield mean and fluctuating values, probabil-

ity density functions and power spectral densities of

spectral radiation intensities.
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Absolute concentration measurements of hydroxyl

radical have been made in a laminar, co-flowing meth-
ane-air diffusion flame using laser absorption and
laser-induced fluorescence methods. The maximum
OH radical concentration is found to be 1 .8 + or - 0.2 x

10 (sup 16)/cu cm (mole fraction = 5.0 x 10 (sup -3))

at a temperature of 2080 K, which is twice the value

calculated assuming local total equilibrium but less

than half that predicted from partial equilibrium (02 +
H2 = 20H radical). Evidence is presented that in gen-

eral partial equilibrium does not exist for the fast, bimo-
lecular chain branching and radical shuffle reactions in

the flame. The overall chemical production-destruction

rate profile of OH radical has been determined, as well

as the rates of hydrogen abstraction reactions by hy-

droxyl radical to form the vinyl and ethynyl radicals.

The results are used to identify the most rapid routes

for the production of radical species important in

chemical growth processes.
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Measurements and predictions of temperatures and
radiation for large two-phase, non-premixed flames
burning heptane or crude oil and methane in air are

reported. Analysis involves the locally-homogeneous
flow approximation (LHF), a k-e-g turbulence model
and the conserved scalar formulation. State relation-

ships for the mixtures are estimated from those of the

individual fuels. Radiative heat fluxes are obtained
using the discrete transfer method and narrow band
analysis. Methane/air flames are studied as a base-
line. The analysis underpredicts the temperatures by
ten percent and the heat fluxes by thirty percent for the

two-phase flames.
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It has traditionally been assumed that smoke corrosi-

vity is directly correlated to the emission of acid gases.

The results of recent experiments have shown that

materials which do not release acid gases can, never-

theless, cause corrosion of metal surfaces, as deter-

mined by metal loss. In addition, for electrical equip-
ment there are two other types of related nonthermal
damage from combustion products which must be
considered, viz., ohmic bridging and degradation of

contacts. Laboratory tests proposed to date to meas-
ure the corrosive effects of combustion products all

have significant deficiencies: some methods are not
performance-based at all and are merely tests for pH.
In others, unrealistic specimen heating or unrealistic

exposure targets are used. To facilitate the develop-
ment of a better test, a series of criteria have been
developed. A specific test method was evolved from
these criteria. The method is performance-based and
incorporates realistic fire heating conditions.
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The purpose of the work is the development of a math-
ematical model of diffusion controlled gas phase com-
bustion appropriate for use in a large eddy simulation
of turbulent reacting flows. The basic idea is that while
the large eddy simulation of necessity is highly de-
pendent upon the geometrical and physical boundary
conditions prescribed by the macroscopic problem of

interest, the combustion phenomena are influenced
primarily by local conditions near the fuel/oxidizer

interface. Thus, by focusing attention on regions near
the interface, a combustion model applicable to a wide
variety of scenarios can be developed. In order to

carry out such a research program, two basic tasks
must be accomplished. First, the large eddy simulation
must be capable of tracking a coarse-grained repre-
sentation of the interface, so that a local frame of ref-

erence for the combustion analysis can be estab-
lished. Second, a solution to the combustion problem
containing the local values of the large scale coarse-
grained variables as ambient parameters must be ob-
tained.
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FIREDOC is the on-line bibliographic database which
reflects the holdings (published reports, articles,

books, and audiovisual items) of the Fire Research In-

formation Services (FRIS), at the Center for Fire Re-
search, National Bureau of Standards. The manual
provides a step-by-step technique for entering and ex-
iting the database via telecommunication lines, as well

as a number of techniques for searching the database
and processing the results of the searches.
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The signing of the Montreal Protocol in 1987 demon-
strated an international consensus that a variety of

fully halogenated organic chemicals (halocarbons)

were damaging stratospheric ozone. The current halo-

genated fire suppressants, or halons, were among the

chemicals whose production is restricted by the Proto-

col. The likelihood of major reductions or a total ban on
their production by the turn of the century is driving a

search for alternative chemicals. No such search has
been conducted since the late 1940s, when the U.S.

Army conducted the study that led to today's predomi-

nant halogenated fire suppressants: halons 1301

(CF3Br) and 1 21 1 (CF2CIBr). Halon 2402 (C2F4Br2) is

in use to a lesser degree, as are halons 1001 and
1011. The project corresponds to a first step in a gov-

ernment/industry program to identify and qualify can-

didate replacements for halons 1 301 and 1211 that will

satisfy the needs of the major users for existing appli-

cations. Nine screening procedures have been defined

for characterizing potential candidates for replacing

halons, particularly 1211 and 1301, now in use for fire

suppression applications.

000,596
PB91-107359 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Fire Measurement and Research Div.

New Approach to Fire Toxicity Data for Hazard
Evaluation.
Final rept.

V. Babrauskas, B. 0. Levin, and R. G. Gann. 1987,

6p
See also PB87-128138.
Pub. in Fire Jnl. 81, n2 p22-23, 27-28, 70-71 Mar/Apr
87.

Keywords: "Toxicity, *Fire safety, 'Flammabiiity test-

ing, 'Combustion, Animals, Reprints, 'Health hazards,

'Fire gases. Risk assessment, Test methods.

An N-gas model involving a reduced dependence on

animal testing is proposed both for obtaining fire toxici-

ty data for hazard modeling and for premarketing

screening of commercial products and materials. Cur-

rent toxicity measures rely almost exclusively on

animal testing. The proposed new approach is based

on obtaining the time-dependent generation rates of a

limited number of important toxic species using a suita-

ble combustion apparatus, such as the Cone Calorim-

eter. The new approach will not entirely eliminate the

need for animal testing, since a check-test will still be

necessary, but it promises to substantially reduce the

need for animals.
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Combustion measurements were carried out in a multi-

kilogram capacity flow calorimeter on cellulose and

cellulose/sand samples in 100% oxygen and several

oxygen/nitrogen mixtures. Some measurements were

made on cellulose/sand samples, which had 1 mass
% of polyvinylchloride (PVC) as part of their composi-

tion, to study the conditions related to the formation/

destruction of chlorinated organic compounds as com-

bustion products. Qualitative identifications of a signifi-

cant variety of chlorinated organic compounds have

been made.
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Production of the currently-used halogenated fire sup-

pressants (halons) will be curtailed because of their

contribution to stratospheric ozone depletion. The
report, one of the first efforts toward identifying alter-

natives, documents the rationale for and selection of a
set of approximately one hundred gases and/or liq-

uids, covering a range of chemical and physical princi-

ples thought to affect flame suppression capability and
stratospheric ozone depletion. An Appendix provides
extensive information on each of the selected chemi-
cals. Also included in the report are an introduction to

combustion concepts, fire suppression mechanisms,
test approaches for flame suppression effectiveness,

and the mechanisms by which the current commercial
halons can decrease stratospheric ozone.
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The results of a survey of instrumentation suitable for

use with slush hydrogen systems are presented. Both
tank gauging and flow instrumentation are considered.

The unique characteristics of slush hydrogen that dic-

tate special instrumentation techniques are discussed.

Pressure and temperature sensors, methods of meas-
uring tank bulk density and transfer line of flow density,

mass and volume flowmeters, liquid and slush level

gauging, and visual access techniques for vessels and
transfer lines are discussed. Finally, recommendations
are given for slush instrumentation to be used in the

near term, and a second category lisis instrumentation

or instrumentation techniques that require develop-

ment for possible long-term use. Information concern-

ing the NASA-MSFC slush hydrogen flow facility, the

NBS slush hydrogen flow facility, and a review of tech-

niques to control thermal acoustic oscillations are

given in the appendices.
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Results are presented on the internal structure of a
kerosene fuel spray, generated with an air-assist type
nozzle. Effects of atomization air flow rate and com-
bustion air swirl on droplet transport processes have
been investigated. Spatially-resolved measurements
have been obtained on mean droplet size, number
density and velocity, at different combustion air swirl

and atomization air flow rates. An ensemble light scat-

tering technique, based on measurement of the polar-

ization ratio, and laser velocimetry have been used for

these measurements. The results indicate that as
atomization air flow rate increases, the spray becomes
confined to a narrower spray angle; in addition, mean
droplet size decreases and number density increases
significantly along the spray centerline. Larger droplets

are found generally on the spray boundary, and small-

er ones near the spray centerline. In all cases, there is

a gradual increase in mean droplet size along the
spray centerline with axial distance. Under burning
conditions the flame plume becomes short and in-

tense, with fewer droplets penetrating through the
flame envelope. Combustion air swirl and atomization
air have a significant effect on the transport of droplets
and on combustion characteristics of spray flames. 20
rets., 9 figs.
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The ability of the vortex shedding flowmeter to meas-
ure the liquid oxygen (LOX) flow in the ducts of the
space shuttle main engine (SSME) has been exam-
ined. The LOX flow velocities are several times higher
than the velocities found in conventional meter instal-

lations; in one duct the LOX flow velocity exceeds 50
m/s. The straight sections of these ducts seldom
exceed ten diameters let alone the 25 diameters rec-

ommended in installation specifications for commer-
cially available meters. A number of meter designs
have been tested at the high flow velocities in the work
substituting water for LOX. The test results suggest
that a vortex shedding flowmeter could be used to

measure LOX flow in these ducts without any flow con-
ditioning.
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formation Processing Standards Publication 133.

The standard establishes coding and modulation re-

quirements for 2,400 bit/s modems owned or leased

by the Federal government for use over analog trans-

mission channels other than those derived from high-

frequency radio facilities. It is based upon techniques

described in CCITT Recommendations V.22 bis, V.26,

and V.26 bis. The standard is to facilitate interoperabil-

ity between telecommunication facilities and systems

of the Federal government.
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modems, "Analog transmission channels. Federal In-

formation Processing Standards Publication 135.

The standard establishes coding and modulation re-

quirements for duplex 9600 bit/s modems owned or

leased by the Federal Government for use over four-

wire, analog transmission channels. It is based upon
CCITT Recommendation V.29. The standard Is to fa-

cilitate interoperability between telecommunication fa-

cilities and systems of the Federal Government.
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Standards, Coding, Modems, Federal Standard 1008,
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second modems, "Analog transmission channels.

Federal Information Processing Standards Publication

136.

The standard establishes coding and modulation re-

quirements for duplex 600 bit/s and/or 1200 bit/s

modems owned or leased by the Federal Government
for use over analog transmission channels terminated

by 'two-wire' circuits. It is based upon CCITT provision-

al Recommendation V.22. The standard is to facilitate

interoperability between telecommunication facilities

and systems of the Federal government.
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Standards Publication 137.

The Standard specifies interoperability requirements

relating to the conversion of analog voice to 2,400 bit/

s digitized voice by Linear Predictive Coding with 10
reflection coefficients (LPC-10), and reconversion
bacK to analog voice. The primary objective of the

standard is to facilitate the interoperability of Govern-
ment communication facilities and systems that

employ 2,400 bit/s digitized voice.
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The standard specifies the electrical characteristics of

balanced voltage digital interface circuits normally im-

plemented in integrated circuit technology that are to

be employed for the interchange of serial binary data,

timing, and control signals between voice or data tele-

communication equipment where information is being
conveyed at the DC baseband level at data signaling

rates up to 10 megabits/s. The purpose of the stand-

ard is to facilitate interoperability between telecom-
munication facilities and systems of the Federal Gov-
ernment and compatibility of these facilities and sys-

tems at the computer-communications interface with

data processing equipment (systems) of the Federal
Government.
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tions 139.

The standard specifies interoperability and security re-

lated requirements for using encryption at the Physical

Layer of the Open Systems Interconnection (OSI) Ref-

erence Model in telecommunication systems convey-
ing Automatic Data Processing (ADP) and/or narrative

text information. The algorithm used for encryption is

the Data Encryption Standard (DES), described in Fed-
eral Information Processing Standards Publication 46.

Requirements contained in the standard relate to the
interoperation of Physical Layer Data Encryption
Equipment, or their interoperation with associated
Data Terminal Equipment or Data Circuit-terminating

Equipment. The standard is to facilitate the interopera-

tion of Government data communication facilities and
systems that require cryptographic protection using

the Data Encryption Standard (DES) algorithm and is

also to prevent the disclosure of plain text
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The standard specifies the minimum general security
requirements that are to be satisfied in implementing
the Data Encryption Standard (DES) algorithm in a
telecommunications environment. The DES itself

specifies an algorithm used for cryptographically pro-
tecting certain U.S. Government information. (The al-

gorithm is described in Federal Information Processing
Standards Publication 46). The requirements defined
in the standard affect the security of equipment imple-
menting the DES algorithm. The standard addresses
the following security objectives: To prevent inadvert-

ent transmission of plain text; To prevent theft, unau-
thorized use, or unauthorized modification of DES
cryptographic equipment while installed; To prevent
unauthorized disclosure or modification of key varia-

bles while in DES cryptographic equipment; To provide
interoperability between key variable loaders and DES
cryptographic equipment, and facilitate the use of

standardized keying material for U.S. Government ap-
1- ions of the DES algorithm; and to prevent data
encryption when a critical cryptographic failure condi-
tion exists, and to generate an alarm upon detection of

a critical cryptographic failure.
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National Inst, of Standards and Technology, Gaithers-
burg, MD.
Interoperability and Security Requirements for
Use of the Data Encryption Standard with CCITT
Group 3 Facsimile Equipment.
4 Apr 85, 5p FEDSTD-1028
Also available from Supt. of Docs. Prepared in coop-
eration with National Communications System, Arling-
ton, VA. Sponsored by General Services Administra-
tion, Washington, DC.
Three ring vinyl binder also available. North American
Continent price $7.00; all others write for quote.

Keywords: "Telecommunications, "Requirements, Se-
curity, Facsimile transmission. Federal Standard 1028,
"Interoperability and security requirements, "Data En-
cryption Standard, CCITT Group 3 Facsimile equip-
ment. Federal Information Processing Standards Pub-
lication 141.

The standard specifies interoperability and security re-

lated requirements for the use of encryption with
CCITT (i.e. International Telegraph and Telephone
Consultative Committee) Group 3-type facsimile equip-
ment. The algorithm used for encryption is the Data
Encryption Standard (DES), described in Federal Infor-

mation Processing Standards Publication 46. The
standard is to facilitate the interoperation of Govern-
ment facsimile equipment that requires cryptographic
protection using the Data Encryption Standard (DES)
algorithm and is also to prevent the disclosure of facsi-

mili documents.
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Telecommunications: Electrical Characteristics of
Unbalanced Voltage Digital Interface Circuits.
31 Jan 80, 5p FEDSTD-1030A
Also available from Supt. of Docs. Prepared in coop-
eration with National Communications System, Arling-

ton, VA. Sponsored by General Services Administra-
tion, Washington, DC.
Three ring vinyl binder also available. North American
Continent price $7.00; all others write for quote.

Keywords: "Telecommunications, Compatibility, Voice
communication. Integrated circuits. Data processing
equipment, Federal Standard 1030A, Data communi-
cation, "Electrical characteristics, "Unbalanced volt-

age digital interface circuits. Federal Information Proc-
essing Standards Publication 142.

The standard specified the electrical characteristics of

unbalanced voltage digital interface circuits normally
implemented in integrated circuit technology that are
to be employed for the interchange of serial binary
data, timing, and control signals between voice or data
telecommunication equipment where information is

being conveyed at the DC baseband level at data sig-

naling rates up to 100 kilobits/s. The purpose of the
standard is to facilitate interoperability between tele-

communication facilities and systems of the Federal
Government and compatibility of these facilities and
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systems at the computer-communications interface

with data processing equipment (systems) of the Fed-
eral Government.
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National Inst, of Standards and Technology, Gaithers-

burg, MD.
General Purpose 37-Position and 9-Position Inter-

face between Data Terminal Equipment and Data
Circuit-Terminating Equipment.
10 Jun 85, 5p
Also available from Supt. of Docs. Prepared in coop-
eration with National Communications System, Arling-

ton, VA. Sponsored by General Services Administra-

tion, Washington, DC.
Three ring vinyl binder also available, North American
Continent price $7.00; all others write for quote.

Keywords: 'Telecommunications, Standards, Require-

ments, Data processing. Federal Standard 001031,
*Data communications, 'General purpose 37-position

and 9-position interface, 'Data terminal equipment
and data circuit-terminating equipment. Federal Infor-

mation Processing Standards Publication 143.

The standard specifies the functional and mechanical
interface characteristics for data terminal equipment
(DTE) and data circuit-terminating equipment (DCE)
used primarily in data communication applications over

analog telecommunications networks. Federal tele-

communication standards are to facilitate interoper-

ability between telecommunications facilities and sys-

tems of the Federal Government and compatibility of

these facilities and systems, at the computer-commu-
nications interfaces, with data processing equipment.
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Data Communication Systems and Services User-
Oriented Performance Parameters.
28 May 85, 21 p FEDSTD-1033
Also available from Supt. of Docs. Prepared in coop-
eration with National Communications System, Arling-

ton, VA. Sponsored by General Services Administra-

tion, Washington, DC.
Three ring vinyl binder also available. North American
Continent phce $7.00; all others write for quote.

Keywords: 'Telecommunications, 'Standards, Per-

formance, Services, Federal Standard 1033, 'Data
communication systems, American National Standard

X3.102, Federal Information Processing Standards
Publication 144.

The standard, by adoption of American National

Standard X3.102- 1983, defines 21 data communica-
tion performance parameters that are applicable to all

classes of data communication systems independent

of topology, protocol, code, or other design character-

istics. It supersedes Interim Federal Standard 001033
dated August 29, 1979. The purpose of the standard is

to provide Federal agencies with a uniform means of

specifying the performance of data communication
systems and services as perceived by end users.
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Working Implementation Agreements for Open
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Also available from Supt. of Docs. Proceedings of the

NIST Workshop for Implementors of OSI Plenary As-

sembly, Gaithersburg, MD., September 15, 1989.

Keywords: 'Computer networks. Data processing se-

curity. Data processing terminals, 'Protocols, 'Open
Systems Interconnection, Message processing.

The document records current agreements on imple-

mentation details of Open Systems Interconnection

Protocols among the organizations participating in the

NIST/OSI Workshop Series for Implementors of OSI
Protocols. The decisions are documented to facilitate

organizations in their understanding of the status of

agreements. It is a standing document that is updated

after each workshop (about 4 times a year.)
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Optical Calibration of Accurate Particle Sizing
Standards at the U.S. National Bureau of Stand-
ards.
Final rept.

T. R. Lettieri. 1987, 12p
Pub. in Optical Particle Sizing - Theory and Practice,

p61 1-622 1987.

Keywords: 'Optical communication, 'Calibrating,

'Particle size. Measurement, Particle shape. Micros-
copy, Standards, Light scattering, Electromagnetic
scattering. Reprints, 'National Institute for Standards
and Technology, Microspheres.

The paper discusses the need for accurate calibration

artifacts in the optical particle sizing community, and
details work at the U.S. National Bureau of Standards
toward the development of such materials using opti-

cal techniques for certification.

000,615
PB90-198953 PC A04/MF A01
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
Architectures for Future Multigigabit Lightwave
Networks
W. E. Burr! Mar 90, 69p NISTIR-90/4240

Keywords: 'Fiber optics, 'Network synthesis, 'Optical

communication. Voice communication. Video signals.

Data transmission. Digital techniques. Switching
theory, 'Network analysis theory. Pulse communica-
tion, 'Passive optical networks. Packet switching.

Architectures for future fiber optic networks for voice,

video and data applications are considered. Broad-
band Integrated Services Digital Network (B-ISDN) will

be introduced for these applications sometime after

1995. B-ISDN will be based on fast switching of rather

small (48-byte) packets. The packet switches them-
selves will probably be electronic and will take advan-
tage of the ability of semiconductor electronic technol-

ogy to build very complex, regular, repetitive struc-

tures. Packet switching provides a flexible, efficient

means of sharing bandwidth limited communications
resources. Developing fiber optic technology, howev-
er, offers another revolutionary alternative, the Passive
Optical Network (PON), based on the realization that

the inherent bandwidth of the fiber is immense and
using optical frequency division multiplexing to exploit

this. The PON has significant advantages over central-

ized packet switching in some applications (particularly

video distribution), is simpler, facilitates the addition of

new services, can be begun and extended in small in-

crements, and requires much less initial investment in

the network. However, the PON depends upon the
commercial development of several components,
such as tunable lasers and coherent receivers, which
have so far been proven only in laboratories.
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Special pub. (Final).

T. Boland. Mar 90, 679p NIST/SP-500/177
Based on the Proceedings of the NIST Workshop for

Implementors of OSI Held at Gaithersburg, Maryland.
Also available from Supt. of Docs, as SN003-003-
02921-1 . Supersedes PB89-1 9331 2.

Keywords: 'Agreements, 'Computer networks, 'Com-
puter communications. Standards, 'Open systems
interconnection, 'Protocols, NIST Special Publication

500-177, Data communications. Packet data transfer.

The document records current Stable Agreements for

Open Systems Interconnection Protocols among the

organizations participating in the NIST/OSI Workshop
Series for Implementors of OSI Protocols.
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Ku-Band Satellite Two-Way Timing Using a Very
Small Aperture Terminal (VSAT).
Final rept.

D. A. Howe. 1987, 12p
Pub. in Proceedings of Annual Frequency Control

Symposium (41st), Philadelphia, PA., May 27-29, 1987,
pi 49-1 60.

Keywords: 'Spacecraft communication, 'Time meas-
urement. Phase measurement. Frequency stability,

White noise. Signal to noise ratio. Phase angle. Accu-
racy, Reprints, 'Superhigh frequencies. Earth termi-
nals, Noise measurement.

The National Bureau of Standards (NBS) Boulder Lab-
oratory has recently completed installation of a 6.1

meter Ku-band satellite earth station and has acquired
two 1.8 meter portable earth terminals and commercial
spread-spectrum modems. This equipment was pro-
cured for the purpose of doing two-way time transfer
experiments in collaboration with other time-keeping
laboratories. Each portable earth terminal, often called
VSAT for 'very small aperture terminal' is a complete
Ku-band earth station with 70 MHz input and outputs.
The VSAT can provide full duplex capability to transmit
to and receive from a geostationary satellite of the
fixed satellite service (FSS). Thus, two-way time com-
parisons can be done directly between NBS and a
portable VSAT through a Ku-band satellite. Phase
measurements have been performed of earth station
and VSAT facilities in various loop-around schemes
using a satellite simulator. Absolute phase delay
measurements show reproducibility to better than 1 ns
over a 16-day sample time. This suggests the potential
for accuracy to this level given an appropriate calibra-
tion.
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Gateway between MHS (X.400) and SMTP.
Final rept.

D. Tang, M. Anzenberger, P. Markovitz, and M.
Wallace. 1988, 8p
Pub. in Proceedings of Computer Standards Confer-
ence on Computer Standards Evolution: Impact and
Imperatives, Washington, DC, March 21-23, 1988, p7-
14.

Keywords: Coding, Decoding, Constraints, Optimiza-
tion, Reprints, 'Gateways, 'Electronic mail, 'Proto-
cols, 'Department of Defense, Communications net-
works. Open system interconnection(OSI) protocols,
Architecture(Computers).

The MHS/SMTP electronic mail gateway is one of two
jointly proposed application layer gateway projects
being developed for the Defense Communications
Agency. The Message Handling System (MHS) is de-
fined in the Consultative Committee for International
Telephone and Telegraph (CCITT) X.400 Series of

Recommendations, October, 1984. The Simple Mail
Transfer Protocol (SMTP) is specified by RFC821 and
RFC822 (where RFC is 'request for comments'), the
military standards developed for mail handling in the
Department of Defense (DoD) networks. This gateway
will allow DoD and Open Systems Interconnection
(OSI) users to interoperate during the period that DoD
is migrating to the use of OSI protocols. Based on the
analysis of the two protocols, a set of gateway require-
ments was defined, and an architecture was selected
to satisfy the requirements. The paper includes: a sum-
mary of both sets of protocols, the gateway require-
ments, the gateway architecture, the mapping mecha-
nisms for service elements, the Protocol Data Unit
(PDU) encoding/decoding scheme, and the major
constraints and problems encountered in the study.
The paper begins with a general overview, and will

progress towards a detailed set of instructions for de-
signing an optimal gateway.
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Wavelength Measurement System for Optical
Fiber Communications.
Technical note.

G. E. Obarski. Feb 90, 46p NIST/TN-1336
Also available from Supt. of Docs, as SN003-003-
03017-1.

Keywords: 'Optical communication. Near infrared radi-

ation. Helium neon lasers. Semiconductor lasers,

'Wavelength measurement, 'Lambdameters, Single
mode. Optical fibers. Distributed feedback lasers. In-

stability, Red(Color).

A wavelength standard in the form of a lambdameter
for measurement of single-mode sources used in opti-

cal fiber communication is described. The sources of

interest are mainly diode laser emitting at 1 .3 and 1 .5
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micrometers, but the system can be used in the near

IR and red regions of the spectrum. Accuracy in wave-

length measurement is verified to be less than 0.1 ppm
at the 0.63 micrometer HeNe line by comparing sepa-

rately each of two adjacent modes from a HeNe laser

that is frequency-stabilized by a polarization technique,

with a single mode from a second similarly frequency-

stabilized HeNe laser. Wavelength instability of a com-

mercially packaged 1.52 micrometer distributed-feed-

back diode laser was measured to be in the range -i-

or- Ippm.
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National Inst, of Standards and Technology, Gaithers-

burg, MD.
Evaluation of Hands-Free Communication Sys-

tems.
B A. Bell, A. G. Perrey, and M. J. Treado. Aug 90,

88p NISTIR-90/4230
Sponsored by National Inst, of Justice, Washington,

DC.

Keywords; 'Telecommunication, Signal to noise ratio.

Amplification, Distortion, Frequency response. Sensi-

tivity, Performance evaluation, Graphs(Charts),

•Hands free communication systems. Harmonic dis-

tortion, Gain.

Hands-Free Communication Systems (HFCS) are

used by law enforcement agencies, fire departments,

rescue squads, and the Armed Forces, where tasks

require the communications operator's hands to be

free. Four such HFCSs were tested to measure their

operational characteristics of voltage gain/frequency

response, signal-to-nolse ratio, total harmonic distor-

tion, and sensitivity.
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Special pub. (Final).

Jun 90, 168p NIST/SP-500-177-SUPPL-2
Also available from Supt. of Docs. See also PB90-

21 21 92 and PB90-257627.

Keywords: 'Computer networks, Standards, Agree-

ments, Implementation, Protocols, "Open systems
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The document records, in replacement page format,

all changes to stable material current (according to

Version and Edition number) as of the previous Work-

shop (March 16, 1990). In this case, that would be

NIST SP 500-177, Version 3, Edition 1 with previous

Change Pages incorporated.
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Also available from Supt. of Docs, as SN003-003-
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Service, Washington, DC.

Keywords: 'Message processing, 'Electronic mail. Im-

plementation, Specifications, Computer performance

evaluation, Guidelines, 'Open systems interconnec-

tions. Government Open Systems Interconnection

Profile, GOSIP system.

The document advances the goals of the Government
Open Systems Interconnection Profile (GOSIP) by pro-

viding guidelines for evaluating Message Handling

Systems (MHS) implementations. The guidelines can

assist a user in the determination of which implemen-

tation, among several candidates, will best meet the

functional and performance requirements of that user.

Specifically, the document contains: (1) guidelines for

evaluating the functional specifications of MHS imple-

mentations, (2) guidelines for measuring the perform-

ance of MHS implementations, and (3) guidelines for

matching the functional and performance specifica-

tions of an MHS implementation to the functional and

performance requirements of the user.

Communication & Information Theory
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Frequency Dependencies of Precision Resistors.
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R. D. Cutkosky. 1988, 2p
Pub. in Review of Scientific Instruments 59, n2 p381-

382 1988.

Keywords: 'Resistors, 'Frequency stability, Electhc

conductors. Frequency control, Frequency standards.

Temperature measurement.

A variety of ac and dc resistors were examined for fre-

quency dependence from dc to 400 Hz. It is concluded
that several choices are available for use as standards

in resistance thermometry.
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Numerical Modeling of Capacitive Array Sensors
Using the Finite Element Method.
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P. R. Heyliger, J. C. Moulder, P. J. Shull, M. Gimple,

and B. A. Auld. 1988, 8p
Pub. in Review of Progress in Quantitative Nonde-
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Keywords: 'Capacitors, 'Mathematical models,

'Arrays, 'Detectors, Electrostatic probes. Numerical

analysis. Dielectrics, Surface defects,

Fatigue(Materials), Crystal defects, 'Finite element

method.

The electrostatic field equations governing the behav-

ior of a capacitive array sensor are solved using a two-

dimensional finite element method. The response of

the probe to surface flaws in conductors and dielec-

trics is examined by calculating the change in the

probe's admittance as it is scanned across the flaw.

The change in admittance, delta Y, is obtained by eval-

uating a line integral involving the electrostatic poten-

tial and its normal derivative. Results of parametric

studies are reported showing the relative effects of the

specimen's dielecthc constant and flaw size on probe

signals.
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National Inst, of Standards and Technology, Gaithers-

burg, MD.
Adoption of Standard Time.
Final rept.

1. R. Bartky. 1989, 32p
Pub. in Technology and Culture 30, n1 p25-56 Jan 89.

Keywords: 'Time standards, Clocks, Standardization,

Railroads, Predetermined time, Reprints, 'Universal

time, General Time Convention.

In response to pressures from scientists, whose scien-

tific pursuits required simultaneous observations from

scattered points, railroad-superintendents and manag-
ers implemented a standard time system on November
18, 1883 tailored to their companies' train schedules.

The paper documents the history of the adoption of

standard time.

000,626
PB90-187717 Not available NTIS
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Pub. in Proceedings of Annual Symposium on Fre-
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1989, pi 74-1 78.

Keywords: Communication satellites. Reprints, 'Time
transfers, Atmosphehc effects, Sagnac effect. Two
way. Reciprocity.

Two-way time transfer by satellite will eventually offer

one of the highest accuracy systems at reasonable

costs. Advantages of two-way transfer over other tech-

niques are given. The paper introduces the principles

of two-way time transfer with emphasis on its use with

commercial communications satellites. It discusses
the limitations imposed by the atmosphere, the equip-

ment, and the rotating, noninertial reference system on
the assumption of reciprocal paths.
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Time Comparisons Using Two-Way Satellite Time
Transfer.
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satellite. Two way.

NIST and USNO began making two-way satellite time
transfers on August 12, 1987. The time transfers are

made using the SBS-3 satellite and take place three

times per week. The paper describes the equipment
used to make the transfers, the data reduction proce-
dures, and the results obtained.
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Two way.

In the two-way time transfer method, no knowledge is

necessary concerning the locations of the slave and
the master clock stations relative to the satellite, nor
does one need any knowledge of the atmospheric
delay. In this method, signals are exchanged back and
forth, via a satellite transponder, between the master
and slave stations. Because of the two-way signal ex-

changes, the path delay cancels out in the relevant

calculations leaving only the difference in the clock

readings at the master and slave stations. However,
the cancelling of path delay is critically dependant on
the assumption that the signal path delay from master
to satellite to slave is equal to the delay from slave to

satellite to master-that is, the paths are reciprocal. In

actual practice this is hardly ever the case.
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A satellite operated by the International Telecommuni-
cations Satellite Organization (INTELSAT) and located

at 307 deg East longitude (53 deg West) provides new
and unique capabilities for the coordination of time
scales in North Amehca and Europe using the two-way
technique. A network of coordinated clocks using
small satellite earth stations collocated with the time
scales is possible. Antennas as small as 1.8 m at K-

band and 3 m at C-band transmitting powers of less

than 1 W will provide signals with timing jitters of less
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than 1 ns using the MITREX spread spectrum modens.
The technical details of the satellite and requirements
on satellite earth stations are given. The resources re-

quired for a regular operational international time
transfer service is analyzed. A typical satellite earth

station wtth time transfer capability is described in

some detail.
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The perceived frequency stability of passive frequency
standards is determined in short-term by the perform-
ance of the local oscillator used to probe the reference
resonance. Previous analyses of this problem were
limited to simple servos and the use of the Allan or

two-sample variance for determining fractional fre-

quency stability. Under these conditions the fractional

frequency stability of the local oscillator could only ap-

proach that of the Inherent stability of the reference
resonance as tau(sup -1). This paper shows that using
more complex servos and a more general method of

measuring fractional frequency, it is often possible for

the frequency stability of the local oscillator to ap-

proach that of the reference as tau(sup -2). This new
approach becomes much more important as the frac-

tional frequency stability of passive references signifi-

cantly exceeds that of available (or low cost) local os-

cillators.
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The report describes the use of SIGINT, a new interac-

tive software package which facilitates the calculation

of time domain frequency stability in terms of the Allan

variance as a function of measuring time from frequen-

cy domain data. Except for the graphic output, the

code is written in standard FORTRAN 77 and runs on
AT compatible computers that have a math co-proces-

sor. It also runs on many other systems; however, calls

to an available graphics library will need to be substi-

tuted for those that are included in this version. The
program uses either a user defined function for the

input noise or default functions that describe the noise

types commonly found in oscillators, amplifiers, fre-

quency multipliers, frequency dividers, and general

signal processing equipment. These default functions

make it simple to analyze the time domain frequency
stability as a function of measuring bandwidth using

realistic first-, second-, or third- order low-pass filters

or the simplified infinitely sharp cutoff parameter. The
default functions are also set up to examine the effect

of various servo parameters on the performance of a
frequency source locked to a frequency reference.
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In anticipation of cross-link ranging in GPS and the es-
tablishing of GPS ensemble time, the authors investi-

gated the frequency stability characteristics of the
clocks in the constellation. Once those characteristics
were ascertained they then optimally combined the
clock readings in the NBS time scale algorithm to gen-
erate a GPS space clock ensemble. Frequency drifts

of a few parts in 10 to the 16 power per day were ob-
served in the GPS cesium beam frequency standards
on board the space vehicles. The GPS space clock
ensemble frequency stability reached about 2 parts In

10 to the 14 power. Not only is this comparable to
some of the best clock ensembles at major timing cen-
ters throughout the world, but the calculated time dis-

persion for autonomous GPS performance has signifi-

cant implications. The reference for the analysis was
the NBS time scale.
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The field of time and frequency standards Is highly dy-
namic with active research on the techniques that will

lead to the next several generations of standards. In

parallel with the development of laboratory standards
Is the technology of time dissemination. The paper
briefly reviews the techniques that will lead to the next
5 orders of magnitude Improvement in the realization

of the SI unit of time.
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Because a dependence of the frequency of commer-
cial cesium beam clocks on humidity has been ob-
served by others, NBS chose to control the humidity In

one of the environmental chambers for the NBS clock
ensemble. On 9 February 1988 the relative humidity
was changed from a few percent to 48%. All of the
clocks underwent a change in frequency. The resulting

frequency changes were of different sign and of vary-
ing magnitudes among the clocks. In some, the
changes were an order of magnitude larger than the
flicker noise FM levels associated with the corre-
sponding clocks. The implications of such changes are
quite significant In the generation of International

Atomic Time (TAI) and of Universal Coordinated Time
(UTC). The possibility of annual variations In the time
scales of the principal timing centers as well as in TAI
and UTC will be discussed.
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The time scales of the U.S. Naval Observatory in

Washington, D.C. and the National Bureau of Stand-
ards In Boulder, Colorado were compared during the
same time periods by the common view mode using
the satellites of the Global Positioning System (GPS)
and by the two-way mode using a U.S. domestic com-
munications satellite. Data collected over a 3-month
period showed residuals from a linear regression of 10
nanoseconds for the two-way technique and 30 nono-
seconds for common view GPS. The two-way tech-
nique achieved better than 500 ps of precision with
less than 2 minutes of data. Absolute calibration of
either technique was not attempted during the meas-
urement period.
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There is now a global network of timing centers with
frequency standards having stabilities of a few parts In

10 to the 14 power which are monitoring the GPS. It

has been shown that by taking differences of the
common-view time differences between two timing
centers and between pairs of satellites, one can arrive
at a statistically optimum estimate for a weighting
factor for each common-view path. With this approach,
GPS common-view measurement noise of a few parts
In 10 to the 14 power Is achievable for an Integration
time of 1 day. Using the above weighting factors, the
paper develops an algorithm for estimating a weighted
linear error of the differential ephemeris plus propaga-
tion errors for each satellite. This can be done be-
tween any pair of timing centers which have receivers
and clocks with adequate stability. As most of the time
transfer receivers operate at the LI frequency (1.575
GHz), this technique reveals information regarding the
accuracy of the ionospheric models broadcast at this
frequency as part of the GPS data word. Once the Indi-

vidual satellite's differential propagation and ephemer-
is errors are estimated, the statistical properties of
each can be combined to obtain a statistically weight-
ed estimate of the common-view measurement vari-
ations limiting the comparison of the clocks between
the two remote sites.
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This is a collection of published papers assembled as
a reference for those involved in characterizing and
specifying high-performance clocks and oscillators. It

is an Interim replacement of NBS Monograph 140,
Time and Frequency: Theory and Fundamentals, an
older volume of papers edited by Byron E. Blair. The
current volume Includes tutorial papers, papers on
standards and definitions, and a collection of papers
detailing specific measurement and analysis tech-
niques. The discussion in the introduction to the
volume provides a guide to the content of the papers,
and tables and graphs provide further help in organiz-
ing methods described in the papers.
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The book is for the person who needs information

about making time and frequency measurements. It is

written at a level that will satisfy those with a casual

interest as well as laboratory engineers and techni-

cians who use time and frequency every day. It in-

cludes a brief discussion of time scales, discusses the

roles of the National Institute of Standards and Tech-

nology (NIST) and other national laboratories, and ex-

plains how time and frequency are internationally co-

ordinated. It also describes the available time and fre-

quency services and how to use them. It discusses the

accuracies that can be achieved with the different

services, and the pros and cons of using various cali-

bration methods.
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The report contains the results of tests conducted on
typical transceivers in the four frequency bands used

by the law enforcement community: 30-50, 150-174,

400-520, and 806-866 MHz. The fields were measured
at distances likely to be encountered in practice. Elec-

tric field strengths were measured at a number of

points near 5-W personal transceivers. The points

were located on cylinders of revolution around the an-

tenna with radii of 7, 9.5, 12, 14.5, 17, and, in some
cases, 27, 37, and 47 cm. At shorter distances, these

measured values exceeded the exposure limits sug-

gested in ANSI Standard C95.1-1982.

Verbal
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The second RM1 release, NIST Speech Disc 2-3.1

(November 1989), consists of a single CD-ROM disc

containing the Speaker-Independent Training Data. In

this portion of the corpus, 80 speakers each read the
2' 'dialect' sentences plus 40 sentences from the Re-
source Management text corpus, for a total of 3360

recorded sentence utterances. Any given sentence
from a set of 1600 Resource Management sentence
texts was recorded by two subjects, while no sentence
was read twice by the same subject. The material has
been used to develop speaker-independent models
for the Resource Management task.
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The third-release, NIST Speech Disc 2-4.1, consists of

a single CD-ROM disc containing all speaker-depend-
ent and speaker-independent system test material

used in DARPA benchmark tests conducted in March
and October of 1987, June 1988, and February and
October 1989, along with scoring and diagnostic soft-

ware and documentation for those tests. The disc con-

tains a total of 4320 recorded test sentence utter-

ances. A NIST-developed library of software to manip-
ulate the speech file header structure for the series of

NIST-produced speech corpora on CD-ROM is includ-

ed. In cooperation with the European Multi-Lingual

Speech Input/Output Assessment Methodology and
Standardization Project (SAM), software is provided to

permit conversion of the speech data on this series of

CD-ROMs into the corresponding 'associated file'

format used within the SAM community.
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In part one different digital noise generators are de-

scribed. In part two these noise sources are used to

generate sample series which simulate frequency
samples as given by a counter. Applying the Allan vari-

ance to the samples of six generators yields the ex-

pected theoretical slopes. It is well known that both
white phase and flicker phase noises give in time

domain when using Allan variance the same character-

istic in log-log plot slope, which corresponds to tau(sup
-2). In the present work a new method is used. It con-
sists in filtering the f(sup -1) and f(sup 0) phase noise

(simulated by the previous noise generators) by means
of a digital filter in time domain (using the Z transform),

which yields f(sup -3) and f(sup -2) noises, which thus

can be identified by Allan variance. The combination of

the digital filter and the Allan variance corresponds to

a new variance, which is described and compared to

the well known 'Modified Allan Variance'.
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The authors theoretically and experimentally investi-

gate the biases and the variances of Fast Fourier
transform (FFT) spectral estimates with different win-
dows (data tapers) when used to analyze power-law
noise types f(sup 0), f(sup -2), f(sup -3), and f(sup -4).

There is a wide body of literature for white noise but
virtually no investigation of biases and variances of

spectral estimates for power-law noise spectra com-
monly seen in oscillators, amplifiers, mixers, etc.

Biases (errors) in some cases exceed 30 dB. The ex-
perimental techniques introduced here permit one to

analyze the performance of virtually any window for

any power-law noise. This makes it possible to deter-

mine the level of a particular noise type to a specified
statistical accuracy for a particular window.
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Generating Standard Reference Electromagnetic
Fields in the NIST (National Institute of Standards
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GHz.
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The NIST anechoic chamber is used to generate
standard (known) EM fields for frequencies from 200
MHz to 40 GHz. The transmitting antennas used are
open-ended rectangular waveguides from 200 to 500
MHz and pyramidal horns from 450 MHz to 40 GHz.
The uncertainty in the electric field is currently estimat-
ed to be -f or - 1 .0 dB. A number of changes and addi-

tions are planned to improve the accuracy, repeatabi-

lity, and efficiency of the system.
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The complexity of achieving near-optimum perform-
ance from multiprocessor parallel computers demon-

77



COMPUTERS, CONTROL & INFORMATION THEORY

Computer Hardware

strates a need for performance measurement. Howev-
er, when multiple processors are acting in concert on a
single problem, perturbations caused by measurement
can be unacceptable. Additional tiardware can reduce
the perturbation caused by measurement, and can be
offered in several stages of refinement and cost. The
hardware can often be offered as an option; it is nec-

essary to provide access to the required signals in the

system's original design.
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The report provides an introduction to the concept of a

heterogeneous computing environment. It character-

izes heterogeneous computing environments from the

point of view of the generic services provided. Stand-

ards are necessary in order to implement heterogene-

ous computing environments. The report provides an
introduction by example to the types of technical

standards that are necessary in a heterogeneous com-
puting environment and illustrates how such standards

can be used to provide services.
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The document explains the operational and technical

requirements of the National Voluntary Laboratory Ac-

creditation Program for Computer Network Interface

Protocol testing. All of the steps leading to the accredi-

tation are discussed. Technical requirements are ex-

plained indicating how the NVLAP criteria are applied.
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As computers proliferate in the workplace, there is an

increased need for workers to share information and
processing resources distributed both within their local

environment as well as across several other islands of

workers and/or computers. The need to share distrib-

uted information and processing resources is currently

being satisfied by interconnecting computers by

means of communications systems composed of po-

tentially concatenated LAN and WAN subnets. The
paper discusses how the OSI architecture and its man-
agement framework satisfy the communication needs

of distributed processing users, viability of VLSI imple-

mentations of OSI protocols, and how user communi-

ties currently dependent on non-OSI protocols can

transition to OSI-based networking. Examples of how
OSI and non-OSI suites can co-exist and cooperate

are given.
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Main emphasis is upon a compact user-level summary
that captures the performance variabilities of a system.
A dependency tree provides a clear, static declaration

of the relationships among a very limited number of

major system resources that explain most perform-
ance variance. The approach is especially effective

with hardware instrumentation that decouples work-
load from observation, for otherwise a compact set of

observables may be unavailable. The tree supports
simple predictions and promotes more meaningful
comparisons of workloads. Accounting for the sources
of performance variation shown in the tree can inspire

new methods of assessment; a 'time dilation' tech-

nique illustrates this for loosely-coupled systems with

local clocks.
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Computation and communication are the primary di-

chotomy of loosely-coupled multiprocessor resources.

Modeling and simulation are the techniques used to

estimate machine performance based on the speed of

these resources. The accuracy of the resulting per-

formance estimates is often questionable, since such
techniques cannot usually take into account all of the

system detail: They become intractable in effort. Any
real, hardware implementation of a multicomputer im-

mediately fixes the speed of its resources, and can
only yield a single point on the performance curve. The
authors have implemented a third technique, called

time dilation, to evaluate the performance of loosely-

coupled multiprocessors by varying the ratio of compu-
tation speed to communication speed. This technique
requires a high-speed clock and a test multicomputer
system. Time dilation provides a way to measure accu-
rately the performance of a given program on a varia-

tion of the physical transport system of a real machine.
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The Fiber Distributed Data Interface (FDDI) is an
emerging standard for a 100 MBit/s fiber optic token
ring Local Area Network. The FDDI Medium Access
Control (MAC) data link layer protocol standard speci-

fies a complex protocol which controls the normal op-

eration of the FDDI network. The report contains a pro-

posed test for the conformance of implementations of

FDDI MAC. The tests are written in the Combined Tree
and Tabular Notation (TTCN) and automatically con-

verted to a C language program by a TTCN to C trans-

lator.
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A proposed system is described for the generation,
display, and animation of three-dimensional holo-
graphic video images.
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The paper focuses on multiple-instruction-stream, mul-
tiple-data-stream (MIMD) multiprocessor systems,
both loosely-coupled and tightly-coupled. The premise
is that multiprocessor performance measurement re-

quires some level of hardware support to reduce per-

turbation to the executing processes. Basic elements
of performance measurement data acquisition are
event detection (triggering) and data capture (sam-
pling). An overview of various approaches to triggering

and sampling is reviewed. Two implementations of

multiprocessor performance measurement instru-

ments, a hybrid tool and a hardware tool, are summa-
rized and their limitations discussed. A concluding dis-

cussion of current efforts is presented which is to com-
bine the beneficial aspects of two previous tools into a
VLSI chip set that has a wider range of utilization since
it will be more cost effective to integrate into machines
than circuit boards.
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The event trace measurement concept is reviewed,
along with a previous design of a hybrid measurement
tool which acquires this class of measurement on a
tightly-coupled shared-memory MIMD architecture. A
number of issues must be considered when applying
this type of measurement tool to loosely-coupled, dis-

tributed-memory machines because of their architec-

tural differences. A discussion of these issues is pre-

sented which includes synchronization, and central-

ized vs. distributed functions. Based on this discus-

sion, a design of a hybrid measurement tool for a
loosely-coupled multiprocessor is described that incor-

porates several new features not found in the original

design.
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The paper briefly describes the National Institute of

Standards and Technology program in computer

networking. The program supports research activities

in conformance testing of network protocols, perform-

ance measurement, management and modeling of

network systems, and coordination activities conduct-

ed with Government and industry representatives.
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Benchmarking, a technique for performance analysis

of computer systems, is surveyed. The uses and types

of benchmarks, some recommendations for their use

in measurement, and the origin of some well-known

benchmarks are described. The properties of bench-

marks, units of measurement, and the prospects for an

experimental science of benchmarking are also dis-

cussed.
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This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard. This report explains all technical terms used

within it and thoroughly reports the results of testing

this compiler using the Ada Compiler Validation Capa-

bility. An Ada compiler must be implemented accord-

ing to the Ada Standard, and any implementation-de-

pendent features must conform to the requirements of

the Ada Standard. The Ada Standard must be imple-

mented in its entirety, and nothing can be implemented

that is not in the Standard. Even though all validated

Ada compilers conform to the Ada Standard, it must be
understood that some differences do exist between
implementations. The Ada Standard permits some im-

plementation dependencies-for example, the maxi-

mum length of identifiers or the maximum values of in-

teger types. Other differences between compilers

result from the characteristics of particular operating

systems, hardware, or implementation strategies. All

the dependencies observed during the process of test-

ing this compiler are given in this report. This informa-

tion in this report is derived from the test results pro-

duced during validation testing. The validation process

includes submitting a suite of standardized tests, the

ACVC, as inputs to an Ada compiler and evaluating the

results, (kr)
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gramming language.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. This information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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gramming language, "Validation summary reports.

The Validation Summary Report deschbes the extent

which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between the compilers result from the charac-
teristics of partic:''.ar operating systems, hardware, or

implementation strategies. All the dependencies ob-
served during the process of testing this compiler are

given in this report. This information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada

Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it thoroughly reports the
results of testing this compiler using the Ada Compiler
Validation Capability. An Ada compiler must be imple-

mented according to the Ada Standard, and any imple-

mentation-dependent features must conform to the re-

quirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can
be Implemented that is not in the Standard. Even
though all validated Ada compilers conform to the Ada
Standard, it must be understood that some differences

do exist between implementations. The Ada Standard
permits some implementation dependencies-for ex-
ample, the maximum length of identifiers or the maxi-
mum values of integer types. Other differences be-
tween compilers result from the characteristics of par-

ticular systems, hardware, or implementation strate-

gies. All the dependencies observed during the proc-

ess of testing this compiler are given in this report. The
information in this report is derived from the test re-

sults produced during validation testing. The validation

process includes submitting a suite of standardized
tests, the ACVC, as inputs to an Ada compiler and
evaluating the results, (kr)
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This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-
plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting
a suite standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform

79



COMPUTERS, CONTROL & INFORMATION THEORY

Computer Software

to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies--for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must

be implemented according to the Ada Standard, and
any implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and

nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-

encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. Ail the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test result from the test results pro-

duced during validation testing. The validation process

includes submitting a suite of standardized tests, the

ACVC, as inputs to an Ada compiler and evaluating the

results. (KR)
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This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must

be implemented according to the Ada Standard, and

any implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and

nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-

encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within It and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not In the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)

000,666

AD-A205 444/3 PC A04/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD. Software Standards Validation Group.
Ada Compiler Validation Summary Report: DACS-
386/DDC-l, Inc. UNIX, Version 4.2, RC900 (386/
UNIX V Workstation) Host and Target.
Summary rept.

28 Jul 88, 67p Rept no. NBS-88-VDDC-545
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gramming language, 'Validation summary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of the integer types. Other dif-

ferences between compilers result from the character-

istics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given this report. The information in this report is de-

rived from the test results produced during validation

testing. The validation process includes submitting a
suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-
tics of particular operating systems, hardware, or im-
plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the results produced during validation

testing. The validation process includes submitting a
suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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tion of On-Site Testing: July 8, 1988.
8 Jul 88, 70p

Keywords: 'Compilers, Validation, Test and evalua-
tion. Standardization, 'Ada programming language,
'Validation summary report.
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This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must

be implemented according to the Ada Standard, and
any Implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived trom the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an

Ada compiler and evaluating the results. (KR)
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This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must

be implemented according to the Ada Standard, and

any implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an

Ada compiler and evaluating the results, (kr)
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This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-

encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standards, it must be understood that some
differences do exist between implementations. The
Ada Standards permits some implementation depend-
encies for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served duhng the process of testing this compiler are

given in this report. This information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results. (KR)
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er Name: DACS-80336 Protected Mode, Version 4.3
Certificate Number 890324 IS 1.1 0068 Host: Micro-
VAX II under MicroVMS, Version 4.6. Target: Intel

80386 iSBC 386/21 Under Base Testing Completed
24 Mar 89 1989 ACVC 1.10.

Summary rept.

25 Apr 89, 80p

Keywords: "Compilers, High level languages, Stand-
ardization, Test and evaluation. Validation, "Ada pro-

gramming language, "Validation summary reports.

This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANS1/M1L-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encieS"for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-
tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting
a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)

000,675

AD-A208 475/4 PC A04/MF A01
National Bureau of Standards, Gaithersburg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 880624S1.09132, Control Data Cor-
poration CYBER 180 Ada Compiler, Version 1.1

HOST and TARGET COMPUTER: CYBER 180-930-
31.

Summary rept. Jun 88-Jun 89.

Jun 89, 56p

Keywords: "Compilers, High level languages. Comput-
ers, Standardization, Test and evaluation. Validation,

"Ada programming language, "Validation summary re-

ports.

This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/M1L-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-
tics of particular operating systems, hardware, or im-
plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting
a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)

000,676

AD-A208 498/6 PC A06/MF A01
National Bureau of Standards, Gaithersburg, MD.
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Ada Compiler Validation Summary Report: Certifi-

cate Number: 880719S 1.09 154, Naval Underwater
Systems Command, ADAUYK43 (ALS/N Ada/L),
Version 1.0, VAX 11/785 Host and AN/UYK-43
Target.
19 Jul 88. lOSp AVF-NBS88VUSN525-3

Keywords: 'Compilers, High level languages, Stand-

ardization, Test and evaluation. Validation, *Ada pro-

gramming language, "Validation summary reports.

This Validation Summary Report describes the extent

to w/hich a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

ail technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an

Ada compiler and evaluating the results, (kr)

000,677
AD-A208 513/2 PC A03/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD. Software Standards Validation Group.

Ada Compiler Validation Summary Report. Certifi-

cate Number 890113S1.09160 Encore Computer
Corporation Parallel Encore Verdix Ada Develop-
ment System Version 5.5 Encore Multimax 320
Target.
9 Jan 89, 42p

Keywords: 'Compilers, High level languages. Comput-
ers, Standardization, Test and evaluation. Validation,

*Ada programming language, 'Validation summary re-

ports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used wittiin it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences obsep/ed during the process of testing this com-
piler are given in this report. The information in this

report is derived from the test results produced during

validation testing. The validation process includes sub-

mitting a suite of standardized tests, the ACVC, as

inputs to an ADA compiler and evaluating the results.

(KR)

000,678
AD-A208 514/0 PC A05/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD. Software Standards Validation Group.

Ada Compiler Validation Summary Report. Certifi-

cate Number 890324S1. 10067 DDC, Inc. DACS-
80186, Version 4.3 MicroVAX II Host and Intel

80186 iSBC 186/03A Target.

24 Mar 89, 81 p

Keywords: 'Compilers, High level languages, Stand-

ardization, Test and evaluation. Validation, 'Ada pro-

gramming language, 'Validation summary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/tv1IL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of the identi-

fiers or the maximum values of integer types. Other
differences between compilers result from the charac-
teristics of particular operating systems, hardware, or

implementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results. (KR)

000.679
AD-A208 515/7 PC A03/MF A01
National Bureau of Standards (ICST), Gaithersburg,
MD. Software Standards Validation Group.
Ada Compiler Validation Summary Report. Certifi-

cate Number 890113S1.09161 Encore Computer
Corporation Encore Verdix Ada Development
System Version 5.5 Encore Multimax 320 Host,
Encore Multimax 320 Target.
9 Jan 89, 42p

Keywords: 'Compilers, High level languages, Comput-
ers, Standardization, Test and evaluation. Validation,

'Ada programming language, 'Validation summary re-

ports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)

000,680
AD-A208 652/8 PC A04/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD. Software Standards Validation Group.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 880708S1.09150 SoftTech, Inc., Ada
86, Version 3.21, VAX 1 1/780-1 1/785 Host and Intel

iAPX 80286P Target.
8 Jul 88, 70p

Keywords: 'Compilers, Standardization, Test and eval-

uation. Validation, 'Ada programming language, 'Vali-

dation summary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-

encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-
tics of particular operating systems, hardware, or im-
plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-
tion testing. The validation process includes submitting
a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results. (KR)

000,681

AD-A208 830/0 PC A05/MF A01
National Bureau of Standards (ICST), Gaithersburg,
MD. Software Standards Validation Group.
Ada (Trade Name) Compiler Validation Summary
Report: Certificate Number: 890127S 1.1 0033. Digi-
tal Equipment Corporation VAX Ada Version 2.0
VAX 8800 Host and VAX 8800 Target.
27 Jan 89, 77p Rept no. AVF-NIST89DEC510-1-1.10

Keywords: 'Compilers, Standardization, Test and eval-
uation. Validation, 'Ada programming language, 'Vali-

dation summary reports.

This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-
tics of particular operating systems, hardware, or im-
plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting
a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)

000,682

AD-A209 138/7 PC A04/MF A01
National Bureau of Standards, Gaithersburg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 880708S1.09151, SoftTech, Inc., Ada
86, Version 3.21 VAX 11/780-1 1/785 Host and Intel

iAPX 80386R Target.
8 Jul 88, 66p

Keywords: 'Compilers, High level languages, Identifi-

cation, Length, Numbers, Standardization, Test and
evaluation. Validation, Value, 'Ada programming lan-

guage, 'Validation summary reports.

This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-
served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)
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000.683

AD-A214 907/8 PC A04/MF A01

National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 890818S1. 10131 Concurrent Com-
puter Corporation. MC-Ada Version 1.2 Concurrent
6600 with MC68030 CPU, Ligtitning Floating Point

Host and Concurrent 6600 with MC68030 CPU,
Lightning Floating Point Target.

18 Aug 89, 51 p

Keywords: *Ada programming language, *Compilers,

Floating point operation, Identification, Length, Light-

ning, Numbers, Standardization, Targets, Test and

evaluation. Value, "Validation summary reports.

This Validation summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/IV1IL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must

be implemented according to the Ada Standard, and

any implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-

encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an

Ada compiler and evaluating the results, (kr)

000,684

AD-A2 1 5 057/ 1 PC A03/MF A0

1

National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report Certifi-

cate Number: 890727S1. 10128 Encore Computer
Corporation Encore Verdix Ada Development
System Version 5.5 Encore Multimax 320 Host and
Encore Multimax 320 Target.

27 Jul 89, 46p

Keywords: *Ada programming language, "Compilers,

Computers, Standardization, Test and evaluation.

Value, "Validation summary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)

000,685

AD-A215 201/5 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.

Ada Compiler Validation Summary Report: Certifi-

cate Number 890818S1. 10130 Concurrent Comput-
er Corporation, MC-Ada Version 1.2, Concurrent
6600 with MC68030 CPU, MC68882 Floating Point

Host and Concurrent 6600 with MC68030 CPU,
MC68882 Floating Point Target.

18 Aug 89, 51 p

Keywords: "Ada programming language, "Compilers,

Standardization, Test and evaluation, "Validation sum-
mary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results. (KR)

000,686
AD-A215 202/3 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number 890727S1.10127 Encore Computer
Corporation, Encore Verdix Ada Development
System, Version 5.5 Encore Multimax 320 Host and
Encore Multimax 320 Target.
27 Jul 89, 48p

Keywords: "Ada programming language, "Compilers,

Computers, Standardization, Test and evaluation,

"Validation summary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results. (KR)

000,687
AD-A215 480/5 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Encore
Computer Corporation, Encore Verdix Ada Devel-
opment System, Version 5.5, Encore Multimax 320
(Host and Target), 890727S1.10129.
27 Jul 89, 48p

Keywords: "Compilers, Computers, Programming lan-

guages. Test and evaluation, "ADA Compiler, "Valida-

tion summary reports, "Ada programming language.
Standards.

This Validation Summary Report (VSR) describes the
extent to which a specific Ada compiler conforms to

the Ada Standard, ANSI/MIL-STD-1815A. This report
explains all technical terms used within it and thor-

oughly reports the results of testing this compiler using
the Ada Compiler Validation Capability. An Ada compil-
er must be implemented according to the Ada Stand-
ard, and any implementation-dependent features must
conform to the requirements of the Ada Standard. The
Ada Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Keywords: Ada programming language; Ada com-
piler validation summary report; Ada compiler valida-

tion capability; ACVC; Validation testing; Ada validation

office; Ada joint program office, (jes)

000,688
AD-A218 464/6 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Ada Compiler Validation Summary Report. Certifi-

cate Number: 890901S1. 10147, Control Data Cor-
poration ADA/VE, Ver. 1.3 CYBER 932 Host and
CYBER 932 Target. Completion of On-Site Testing:
September 1, 1989.
1 Sep 89, 48p

Keywords: "Ada programming language, "Compilers,
Facilities, Standardization, Test and evaluation, "Vali-

dation summary reports.

All the dependencies observed during the process of

testing this Ada compiler are given in this report. The
information in this report is derived from the test re-

sults produced during validation testing. The validation

process includes submitting a suite of standardized
tests, the ACVC, as inputs to an Ada compiler and
evaluating the results. The purpose of validating is to

ensure conformity of the compiler to the Ada Standard
by testing that the compiler properly implements legal

language constructs and that it identifies and rejects

illegal language constructs. The testing also identifies

behavior that is implementation dependent, but is per-

mitted by the Ada Standard. Six classes of tests are
used. These tests are designed to perform checks at

compile time, at link time, and during execution. Key-
words: Ada programming language; Ada compiler vali-

dation summary report; Ada compiler validation capa-
bility; Ada validation testing; Ada validation office; Ada
validation facility; Ada joint program office, (emk)

000,689
AD-A219 438/9 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 890804S1. 10142 Loral/Rolm Mil-

Spec Computers ADE, Revision 3.01 MV 10000
Host and HAWK/32 Target.
4 Aug 89, 83p

Keywords: "Ada programming language, "Compilers,
Specifications, Standardization, Test and evaluation,

"Validation summary reports.

This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-
tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting
a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results. (KR)

000.690
AD-A219 439/7 PC A04/MF A01

83
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National Inst, of Standards and Technology, Gailhers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 890901S1. 10132. Owner: Nippon
Telegraph and Telephone Corporation Implemen-
tor: SofTech, Inc. AdaDIPS, Version 1.0 NTT DIPS
V20 Host and NTT DIPS V20 Target.

1 Sep 89, 61 p

Keywords: *Ada programming language, 'Compilers,

Standards, Test and evaluation, 'Validation summary
reports.

This validation summary report describes the extent to

which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability (ACVC). An Ada compil-

er must be implemented according to the Ada Stand-

ard, and any implementation-dependent features must
conform to the requirements of the Ada Standard. The
Ada Standard must be implemented in its entirety, and
nothing can be implemented that is not In the Stand-

ard. (EDO

000,691

AD-A219 440/5 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 890831S1. 10146 Bull HN Information

Systems, Inc. GCOS 8 ADA Compilation System,
Version 2.3 DPS 9000 Host and DPS 9000 Target.

31 Aug 89, 40p

Keywords; 'Compilers, Test and evaluation, 'Ada pro-

gramming language, 'Validation summary reports.

Standards.

This Validation Summary Report (VSR) describes the

extent to which a specific Ada compiler conforms to

the Ada Standard, ANSI/MIL-STD-1815A. This report

explains all technical terms used within it and thor-

oughly reports the results of testing this compiler using

the Ada Compiler Validation Capability (ACVC). An
Ada compiler must be implemented according to the

Ada Standard, and any implementation-dependent

features must conform to the requirements of the Ada
Standard. The Ada Standard must be implemented in

its entirety, and nothing be implemented that is not in

the Standard. Keywords: Military publications. Periodi-

cals, Reports, (eg)

000,692

AD-A219 441/3 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 890804S1.10141 Loral/Rolm Mil-

Spec Computers ADE, Revision 3.01 MV 10000

Host and HAWK/32 Target.

4 Aug 89, 83p

Keywords: 'Compilers, Computers, 'Ada program-

ming language, Specifications, Test and evaluation,

'Validation summary reports, Standards.

This Validation Summary Reports (VSR) describes th

extent to which a specific ADA Compiler conforms to

the ADA Standard, ANSI/MIL-STD-1815A. This report

explains all technical terms used within it and thor-

oughly reports the results of testing this compiler using

the Ada Compiler Validation Capability (ACVC). An
Ada compiler must be implemented according to the

Ada Standard, and any implementation-dependent

features must conform to the requirements of the Ada
Standard. The Ada Standard must be implemented in

its entirety, and nothing can be implemented that is not

in the Standard. The purpose of validating is to ensure

conformity of the compiler to the Ada Standard by test-

ing that the compiler properly implements legal lan-

guage constructs and that it identifies and rejects ille-

gal language constructs. The testing also identifies be-

havior that is implementation dependent, but is permit-

ted by the Ada Standard. Six classes of tests are used.

These tests are designed to perform checks at com-

pile time, at link time, and during execution. (SDW)

000,693

AD-A220 908/8 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.

Ada Compiler Validation Summary Report: Certifi-

cate Number: 891 116S1. 10233, InterACT Corpora-
tion, InterACT Ada Mips Cross-Compiler System
Release 1.0, MicroVAX 3100 Cluster Host and MIPS
R2000 in an Integrated Solutions, INC Advantage
2000 Board (Bare Machine).
16 Nov 90, 51 p

Keywords: 'Ada programming language, 'Compilers,
Integrated systems. Standardization, Test and evalua-

tion, 'Validation summary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between the compilers result from the charac-

teristics of particular operating systems, hardware, or

implementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results, (kr)

000,694
AD-A220 944/3 PC A03/MF A01
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD. Software Standards Validation

Group.
Ada Compiler Validation Summary Report. Certifi-

cate Number: 890924S1. 10231, Bull HN Information
Systems, Inc. GCOS 8 Ada Compilation System,
Version 2.3 DPS 8000 Host and DPS 8000 Target.

Completion of On-Site Testing: 24 September
1989.
22 Jan 90, 40p

Keywords: 'Ada programming language, 'Compilers,

Information systems. Standardization, Test and eval-

uation, 'Validation summary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an

Ada compiler and evaluating the results, (kr)

000,695
AD-A221 010/2 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 891 116S1. 10232 InterACT Corpora-
tion InterACT Ada 1750A Compiler System Re-
lease 3.3 VAX 11 Host and Fairchild 9450/1750A in

a HP 64000 Workstation Target.
16 Nov 89, 58p

Keywords: 'Ada programming language, 'Compilers,

Standardization, Test and evaluation, 'Validation sum-
mary reports.

This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to. an
Ada compiler and evaluating the results, (kr)

000,696
AD-A223 336/9 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number:891027S1. 10184, DDC International
A/S, DACS for Sun-3 -> Lynwood/LynX, Version
4.4(1. 1),Sun-3/50 Worltstation Host and Lynwood
j430 Target.
Final rept.

27 Oct 89, 66p

Keywords: 'Ada Programming Language, 'Compilers,
Standardization, Test and evaluation, 'Validation sum-
mary reports.

This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results.

000,697
AD-A223 337/7 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 891027S1. 10183, DDC International

A/S DACS for Sun-3/SunOS, Version 4.4 (1.1),SUN-
3/60 Workstation Host and SUN-3/60 Workstation
Target.
Final rept.

27 Oct 89, 63p

Keywords: 'Ada Programming Language, 'Compilers,

Standardization, Test and evaluation, 'Validation sum-
mary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
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Standard must be implemented in its entirety, and

nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The

Ada Standard permits some implementation depend-

encies-for example, the maximum length of identifiers

between compilers result from the characteristics of

particular operating systems, hardware, or implemen-

tation strategies. All the dependencies observed

during the process of testing this compiler are given in

this report. The information in this report is derived

from the test results produced during validation test-

ing. The validation process includes submitting a suite

of standardized tests, the ACVC, as inputs to an Ada
compiler and evaluating the results.

AD-A223 366/6 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number 891201S1. 10212 U.S. Navy Ada/
L,Version 2.0(/OPTIMIZE Option) VAX 8550 and
VAX 1 1/785 Hosts and AN/UYK-43 Target.

Final rept.

1 Dec 90, 92p

Keywords: 'Ada Programming Language, 'Compilers,

Standardization, Test and evaluation, 'Validation sum-

mary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must

be implemented according to the Ada Standard, and

any implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and

nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The

Ada Standard permits some implementation depend-

encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

encies between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an

Ada compiler and evaluating the results.

AD-A223 367/4 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 89102781.10186 DDC International

A/S DACS-386/UNIX, Version 4.4 RC900 Host and
RC900 Target.
Final rept.

27 Oct 89, 74p

Keywords; 'Ada Programming Language, 'Compilers,

Standardization, Test and evaluation, 'Validation sum-

mary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must

be implemented according to the Ada Standard, and

any implementation-dependent features must conform

to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and

nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform

to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-

encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results.

000,700
AD-A223 377/3 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number 891201S1. 10211 U.S. Navy
Ada.UVersion 2.0 (NO OPTIMIZE Option) VAX 8550
and VAX 1 1 /785 Hosts and AN/UYK-43 Target.

Final rept.

1 Dec 89, 92p

Keywords: 'Ada Programming Language, 'Compilers,

Standardization, Test and evaluation, 'Validation sum-
mary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite OS standardized tests, the ACVC, as inputs to

an Ada compiler and evaluating the results.

000.701
AD-A223 415/1 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 900121S1.10251 Computer Sciences
Corporation MC Ada V1.2.Beta/Concurrent Com-
puter Corporation Concurrent/Masscomp 5600
Host To Concurrent/Masscomp 5600 (Dual 68020
Processor Configuration) Target.
Final rept.

23 Apr 90, 50p

Keywords: 'Ada Programming Language, 'Compilers,

Standardization, Test and evaluation, 'Validation sum-
mary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-

ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-

served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results.

000,702
AD-A223 495/3 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.

Ada Compiler Validation Summary Report: Certifi-

cate Number 891201S1. 10214 U.S. Navy Ada/M,
Version 2.0(/OPTIMIZE Option) VAX 8550 and VAX
1 1 /785 Hosts AN/UYK-44 Target.
Final rept. 1 Dec 89-1 Dec 90.

1 Dec 89, 89p

Keywords: 'Ada Programming Language, 'Compilers,
Standardization, Test and evaluation, 'Validation sum-
mary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this computer using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer values. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results.

000,703

AD-A223 538/0 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: U.S.

Navy AdaVAX, Version 3.0 (/OPTIMIZE Option),
VAX 8600 and VAX 11/785 (Host and Target),

891130S1. 10210.
Final rept. 30 Nov 89-30 Nov 90.

30 Nov 89, 77p

Keywords: 'Ada Programming Language, 'Compilers,
Standardization, Test and evaluation, 'Validation sum-
mary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
diNerences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-

tics of particular operating systems, hardware, or im-

plementation strategies. All the dependencies ob-
served during the process of testing this compiler are

given in this report. The information in this report is

derived from the test results produced during valida-

tion testing. The validation process includes submitting

a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results.

000,704

AD-A223 579/4 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 891201S1. 10215 U.S. Navy Ada/M,
Version 2.0 (/No Optimize Option) VAX 8550 and
VAX 1 1/785 Host and AN/AYK-1 4 Target.
Final rept. 12 Jan 89-12 Jan 90.

12 Jan 90, 88p

Keywords: 'Ada Programming Language, 'Compilers,
Standardization, Test and evaluation, 'Validation sum-
mary report.
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This Validation Summary Report (VSR) describes the

extent to which a specific Ada compiler conforms to

the Ada Standard, ANSI/MIL-STD-1815A. This report

explains all technical terms used within it and thor-

oughly reports the results of testing this compiler using

the Ada Compiler Validation Capability (ACVC). An
Ada compiler must be implemented according to the

Ada Standard, and any implementation-dependent
features must conform to the requirements of the Ada
Standard. The Ada Standard must be implemented in

its entirety, and nothing can be implemented that is not

in the Standard. Even though all validated Ada compil-

ers conform to the Ada Standard, it must be under-

stood that some differences do exist between imple-

mentations. The Ada Standard permits some imple-

mentation dependencies-for example, the maximum
length of identifiers or the maximum values of integer

types. Other differences between compilers result

from the characteristics of particular operating sys-

tems, hardware, or implementation strategies.

000.705

AD-A223 581/0 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 89120181.10216 U.S. Navy Ada/M,
Version 2.0 (/Optimize Option) VAX 8550 and VAX
1 1/785 Host and AN/AYK-1 4 Target.

Final rept. 12 Jan 89-12 Jan 90.

12 Jan 90, 88p

Keywords: *Ada Programming Language, 'Compilers,

Standardization, Test and evaluation, "Validation sum-
mary reports.

This Validation Summary Report (VSR) describes the

extent to which a specific Ada compiler conforms to

the Ada Standard, ANSI/MIL-STD-1815A. This report

explains all technical terms used within it and thor-

oughly reports the results of testing this compiler using

the Ada Compiler Validation Capability (ACVC). An
Ada compiler must be implemented according to the

Ada Standard, and any implementation-dependent

features must conform to the requirements of the Ada
Standard. The Ada Standard must be implemented in

its entirety, and nothing can be implemented that is not

in the Standard. Even though all validated Ada compil-

ers conform to the Ada Standard, it must be under-

stood that some differences do exist between imple-

mentations. The Ada Standard permits some imple-

mentation dependencies-for example, the maximum
length of identifiers or the maximum values of integer

types.

000,706

AD-A223 596/8 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number 890615S1. 10126 Data General ADE,
Revision 3.01, MV 15000 Host and MV 15000
Target, MV 10000 Host and MV 10000 Target.

Final rept. 15 Jun 89-15 Jun 90.

15 Jun 90, 83p

Keywords: 'Ada programming language, Ada Compil-

er Validation Summary Report, Ada Compiler Valida-

tion Capability, Validation testing, Ada validation office,

Ada validation facility, 'Validation summary reports.

This Validation Sumary Report (VSR) describes the

extent to which a specific Ada compiler conforms to

the Ada Standard, ANSI/MIL-STD-1815A. This report

explains all technical terms used within it and thor-

oughly reports the results of testing this compiler using

the Ada Compiler Validation Capability (ACVC). An
Ada compiler must be implemented according to the

Ada Standard, and any implementation-dependent

features must conform to the requirements of the Ada
Standard. The Ada Standard must be implemented in

its entirety, and nothing can be implemented that is not

in the Standard.

000,707

AD-A223 597/6 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.

Ada Compiler Validation Summary Report: Certifi-

cate Number: 891 130S1. 10209 U.S. Navy AdaVAX,
Version 3.0 (/NO Optimize Option) VAX 8350 and
VAX 11/785 Hosts and VAX 8350 and VAX 11/785
Target.
Final rept.

30 Nov 89, 77p

Keywords: 'Ada programming language, 'Compilers,
Compiler validation summary report, Ada compiler vali-

dation capability, 'Validation summary reports.

This Validation Summary Report (VSR) describes the
extent to which a specific Ada compiler conforms to

the Ada Standard, ANSI/MIL-STD-1815A. This report
explains all technical terms used within it and thor-

oughly reports the results of testing this compiler using
the Ada Compiler Validation Capability (ACVC). An
Ada compiler must be implemented according to the
Ada Standard, and any implementation-dependent
features must conform to the requirements of the Ada
Standard. The Ada Standard must be implemented in

its entirety, and nothing can be implemented that is not
in the Standard. Even though all validated Ada compil-
ers conform to the Ada Standard, it must be under-
stood that some differences do exist between imple-
mentations. The Ada Standard permits some imple-
mentation dependencies-for example, the maximum
length of identifiers or the maximum values of integer

types. Other differences between compilers result

from the characteristics of particular operating sys-
tems, hardware, or implementation strategies.

000,708
AD-A223 693/3 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number 891201S1. 10213 U.S. Navy Ada/M
Version 2.0 (/NO Optimize Option) VAX 8550 and
VAX 1 1 /785 Hosts and AN/UYK-44 Target.
Final rept.

1 Dec 89, 90p

Keywords: 'Ada Programming Language, 'Compilers,
Standardization, Test and evaluation, 'Validation sum-
mary reports.

This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the requirements of the
Ada Standard, The Ada Standard must be implement-
ed in its entirety, and nothing can be implemented that

is not in the Standard. Even though all validated Ada
compilers conform to the Ada Standard, it must be un-

derstood that some differences do exist between im-

plementations. The Ada Standard permits some imple-

mentation dependencies-for example, the maximum
length of identifiers or the maximum values of integer

types. Other differences between compilers result

from the characteristics of particular operating sys-

tems, hardware, or implementation strategies. All the

dependencies observed during the process of testing

this compiler are given in this report. The information in

this report is derived from the test results produced
during validation testing. The validation process in-

cludes submitting a suite of standardized tests, the
ACVC, as inputs to an Ada compiler and evaluating the
results.

000,709
AD-A223 736/0 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Ada Compiler Validation Summary Report: Certifi-

cate Number: 891027S1. 10185 DOC INTERNATION-
AL A/S DACS-386/UNIX, Version 4.4 ICL DRS300
Host and ICL DRS300 Target.
Final rept.

30 Apr 90, 72p

Keywords: 'Ada Programming Language, 'Compilers,

Standardization, Test and evaluation, 'Validation sum-
mary reports.

This Validation Summary Report describes the extent

to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains

all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and

any implementation-dependent features must conform
to the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers
or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-
tics of particular operating systems, hardware, or im-
plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-
tion testing. The validation process includes submitting
a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results.

000710
AD-A223 764/2 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Ada Compiler Validation Summary Report: Certifi-
cate Number: 891 128S1. 10234 Apollo Computer
Inc., Domain ADA, Ver 3.0.MBX DN 4000 Host and
MVME 133A-20 Target.
Final rept.

28 Nov 89, 52p

Keywords: 'Ada Programming Language, 'Compilers,
Standardization, Test and evaluation, 'Validation sum-
mary reports.

This Validation Summary Report describes the extent
to which a specific Ada compiler conforms to the Ada
Standard, ANSI/MIL-STD-1815A. This report explains
all technical terms used within it and thoroughly re-

ports the results of testing this compiler using the Ada
Compiler Validation Capability. An Ada compiler must
be implemented according to the Ada Standard, and
any implementation-dependent features must conform
fo the requirements of the Ada Standard. The Ada
Standard must be implemented in its entirety, and
nothing can be implemented that is not in the Stand-
ard. Even though all validated Ada compilers conform
to the Ada Standard, it must be understood that some
differences do exist between implementations. The
Ada Standard permits some implementation depend-
encies-for example, the maximum length of identifiers

or the maximum values of integer types. Other differ-

ences between compilers result from the characteris-
tics of particular operating systems, hardware, or im-
plementation strategies. All the dependencies ob-
served during the process of testing this compiler are
given in this report. The information in this report is

derived from the test results produced during valida-
tion testing. The validation process includes submitting
a suite of standardized tests, the ACVC, as inputs to an
Ada compiler and evaluating the results.

000,711
FIPS PUB 156 PC A99
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
Information Resource Dictionary System (IRDS);
Category: Software Standard; Subcategory: Data
Management Applications. American National
Standard for Information Systems.
Final rept.

A. H. Goldfine. c5 Apr 89, 801 p
Also available from Supt. of Docs. Also pub. as Ameri-
can National Standards Committee, New York rept.

no. ANSI-X3. 138-1 988. Prepared in cooperation with
American National Standards Committee, New York,
and Computer and Business Equipment Manufactur-
ers Association, Washington, DC.
Three ring vinyl binder also available: North American
Continent price $7.00; all others write for quote.

Keywords: 'Data management. Standards, Specifica-
tions, American National Standard Information Re-
source Dictionary System, Federa Information Proc-
essing Standards Publication 156, 'Computer soft-

ware. Information resource management.

The publication announces the adoption of the Ameri-
can National Standard Information Resource Diction-

ary System (IRDS), ANSI X3.1 38-1 988, as a Federal
Information Processing Standard (FIPS). The IRDS
specifies a computer software system that provides fa-

cilities for recording, storing, and processing descrip-
tions of an organization's significant data and data
processing resources. The IRDS includes the tunc-
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tions performed by data dictionary systems or Informa-

tion repositories. The standard specifies two user inter-

faces; the full syntax and semantics of a Command
Language, and the semantics of a menu-driven Panel
Interface. The purpose of the standard is to promote
portability of valuable information resources within and
among Federal agencies. The standard is the refer-

ence authority for use by implementors in developing

information resource dictionary systems, and for use
by other computer professionals in understanding the

precise syntactic and semantic rules of the standard.

000,712
PB90-135898 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,

MD. Systems and Software Technology Div.

Computer Systems as Scientific Theories: A Pop-
perian Approach to Testing.
Final rept.

J. C. Chernlavsky. 1987, 12p
Pub. in Proceedings of Annual Pacific Northwest Soft-

ware Quality Conference (5th), Portland, OR., October
19-20, 1987,p297-308.

Keyvi/ords: "Tests, "Computer program verification.

Computer program reliability. Computer software.

Karl Popper developed a theory of scientific discovery

based upon the testability of the theory. A theory was
scientific if it were possible to choose experiments that

could refute the theory. The author borrows from
Popper and presents a theory of testing that is based
on the careful choice of test cases. He shows that

well-tested programs are as correct as programs sub-

jected to mathematical proof. In demonstrating this, he
draws on recent work in the development of theory of

distinguishability.

000.713
PB90-150368 PC A03/MF A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Factory Automation Systems Div.

Overview of the IGES (Initial Graphics Exchange
Specification)/PDES (Product Data Exchange
Standards) Testing Project. Version 1.0.

M. R. Pearson, M. E. Palmer, J. L. Crusey, C. L.

Bracken, and L. A. Mankins. Dec 89, 33p NISTIR-89-
4207
See alsoPB89-166102.

Keywords: "Tests, Proving, Verifying, Specifications,

Dictionaries, "Product data exchange standards,

"Computer software. Computer program verification.

The report provides an overview of some of the test

methods currently being developed by the Testing

Project of the IGES/PDES Organization. The charter

and structure of the IGES/PDES Testing Project is de-

fined, and three different types of IGES testing are ex-

plained; verification testing, application validation test-

ing, and interoperability testing. Also included is the

Glossary of Terms which has been compiled for the

IGES/PDES Testing Project.

000,714
PB90-1 70234 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Environment Div.

Knowledge-Based Front-End Input Generating
Program for Building System Simulation.
Final rept.

S. T. Liu, and G. E. Kelly. 1988, lip
Sponsored by Civil Engineering Lab. (Navy), Port Hue-
neme, CA.
Pub. in ASHRAE (American Society of Heating, Refrig-

erating and Air-Conditioning Engineers) Transactions,

v94pt1 pi 074-1 084 1988.

Keywords; Computerized simulation. Reprints, "Pre-

processors, "Input output processing, "Knowledge
bases(Artificial intelligence). Front end processors.

Data base management, Prolog programming lan-

guage. National Institute of Standards and Technolo-

gy-

A knowledge-based input preprocessor for building

system simulation programs was developed at the Na-
tional Bureau of Standards for the modular, dynamic
building and HVAC systems simulation program
HVACSIM + . The complexity of the HVACSIM-(- pro-

gram requires the user to have extensive knowledge of

all the inputs, outputs, and parameters required by
each component module in order to set up a data input

file that will correctly link the multiple inputs and out-

puts of the user selected component modules from the

HVACSIM-f library. The data input process is very te-

dious and time-consuming. The paper describes the
development of a front-end program to generate the
required data to link the multiple inputs and outputs of

the user selected component modules. A microcom-
puter based language, Prolog, was used to program
the data base of the input and output requirements of

each component module in HVACSIM+ and to per-

form correct linking of those variables. A data base ed-
iting program was developed that would delete, insert,

and re-link a component module in an already generat-
ed data file.

000,715
PB90-171059 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Mathematical Analysis Div.

Unrestricted Algorithms for Mathematical Func-
tions.

Final rept.

F. W. J. Olver. 1985, 12p
Sponsored by Army Research Office, Research Trian-

gle Park, NC, and National Science Foundation,
Washington, DC.
Pub. in Proceedings of International Conference on
Special Functions; Theory and Computation, October
10-12, 1984, Torino, Italy, p237-248 1985.

Keywords: "Algorithms, "Functions(Mathematics), Ex-
ponential functions, Logarithm functions. Numerical
precision, Reprints, Floating point arithmetic.

An unrestricted algorithm is one that will accept any
values of the input variables, including any specified

accuracy in the output. The construction of unrestrict-

ed algorithms for mathematical functions renews inter-

est in the problems of combatting overflow and under-
flow and controlling error propagation. To help solve
these problems a new form of computer arithmetic is

proposed, together with a modification and generaliza-

tion of the conventional definitions of absolute and rel-

ative error. Progress with the construction of unre-
stricted algorithms for elementary and transcendental
functions is reviewed briefly.

000,716
PB90- 1 83260 PC A03/MF A0

1

National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Factory Automation Systems Div.

NIST (National Institute of Standards and Technol-
ogy) Network Common Memory User Manual.
D. Libes. Feb 90, 21 p NISTIR-90/4233

Keywords: Computer networks. Computer systems
programs, "Memory(Computers), "Distributed data
bases. User manuals(Computer programs). Distributed

computer systems.

The manual describes how to use the NIST Network
Common Memory System (CMS). The CMS provides a
common memory that may be shared among process-
es distributed across a local area network. Unlike other
shared memory systems, CMS accesses variables by
name rather than by address. These and other fea-

tures make the system more comparable to a primitive

distributed database than a shared memory system.
CMS currently runs on Berkeley UNIX systems but can
be supported on any POSIX-like system which pro-

vides a stream protocol at the transport layer. Inter-

faces exist for usage from C and Franz Lisp.

000,717

PB90-183278 PC A03/MF A01
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Factory Automation Systems Div.

Packet-Oriented Communication Using a Stream
Protocol or Making TCP/IP on Berkley Unix a Little

More Pleasant to Use.
D. Libes. Feb 90, lip NISTIR-90/4232

Keywords: Computer systems programs. Standards,
Computer networks, "Protocols, "Computer communi-
cations, Packets(Communication).

The only DoD protocols supporting the Transport
Layer in the OSI Model are UDP and TCP. UDP is

packet-oriented while TCP is stream-oriented. It is

often useful to mix characteristics of both. The paper
describes a software package that stimulates the
useful properties of UDP while using TCP. Also includ-

ed are some functions for easier establishment of con-
nections than by using TCP/IP primitives. In addition,

some observations gained during the experience of

implementing this on a 4.2BSD UNIX system are de-
scribed.
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PB90-198946 PC A05/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Secure Data Network System (SDNS) Network,
Transport, and Message Security Protocols.
C. Dinkel. Mar 90, 89p NISTIR-90/4250
See also PB90-1 88061. Sponsored by National Secu-
rity Agency/Central Security Service, Fort George G.
Meade, MD.

Keywords: "Secure communication. Pulse communi-
cation. Data transmission. Computer programming,
"Computer security, "Computer networks,
*Protocol(Computers).

The Secure Data Network System project, known as
SDNS, implements computer to computer communica-
tions security for distributed applications. The interna-
tionally accepted Open Systems Interconnection (OSI)
computer networking architecture provides the frame-
work for SDNS. SDNS uses the layering principles of
OSI to implement secure data transfers between com-
puter nodes of local area and wide area networks. The
publication includes four security protocol documents
developed by the National Security Agency (NSA) as
output from the SDNS project. SDN.301 provides the
framework for security at layer 3 of the OSI Model.
Cryptographic techniques to provide data protection
for transport connections or for connectionless-mode
transmission are described in SDN.401. Specifications
for message security service and protocol are con-
tained in SDN.701 . Directory System Specifications for
Message Security Protocol are covered in SDN.702.
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PB90-204512 PC A08/MF A01
National Inst, of Standards and Technology, Gaithers-
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Data Administration: Standards and Techniques.
Proceedings of the Annual DAMA (Data Adminis-
tration Management Association) Symposium
(2nd).

J. J. Newton, and F. E. Spielman. Apr 90, 164p
NISTIR-90/4292
Held in Gaithersburg, Maryland on May 3, 1989. Spon-
sored by Data Administration Management Associa-
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al Data Management Users Group, Washington, DC,
and Association for Federal Information Resources
Management, Washington, DC.

Keywords: "Standards, "Meetings, Models, Systems
engineering. Information systems, "Data base admin-
istrators, "Data management. Data structures. Data in-

tegrity. Resource management.

The document represents the proceedings of a one-
day symposium held at the National Institute of Stand-
ards and Technology on May 3, 1989. It includes the
following papers: Data Architecture: The transition
from Business Model to Data Model; Standards: Role
of Data Standards in Establishing a Data Quality Pro-
gram; Techniques: Bridging the Gap between the Stra-
tegic Plan and Systems Development; Standards:
Using Standards to Support Data Sharing; Tech-
niques: Data Integration Issues in Systems Develop-
ment; and The Data Administrator; Achieving Excel-
lence.

000,720
PB90-218813 PC A04/MF A01
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
Object Database Management Systems: Concepts
and Features.
Special pub. (Final).

C. E. Dabrowski, E. N. Fong, and D. Yang. Apr 90
64p NIST/SP-500/179
Also available from Supt. of Docs, as SN003-003-
03007-4.

Keywords: Programming languages. Models, "Object
database management systems, "Data base manage-
ment systems. Object-oriented programming, Data
bases. Data structures.

The last decade has seen the emergence of object
concepts and their infusion into information systems
technology. This phenomenon began with the advent
of programming languages that included object con-
cepts. More recently, object concepts have been
merged with database management system technolo-

gy, resulting in the production of some object database
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management systems. As a result, the term object da-

tabase management system (ODBMS) is now becom-
ing a recognized and important topic in the database
community. The purpose of the report is to provide

managers and software analysts a state-of-the-art

review of object concepts and to describe features as-

sociated with object database management systems.

000.721
PB90-218454 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Automatically Running Command Files at Any
Future Time.
Final rept.

J. Levine. 1986, 6p
Pub. in RSX Multi-Tasker, pRSX-6-RSX-10 1986.

Keywords: Reprints, "File management systems. Job
shop scheduling, Command files, Indirect command
processor.

It is often useful to be able to run indirect command
files late at night or on a certain day each month. The
note describes a task that can submit an indirect com-
mand file at any time in the future. The author uses this

task to perform certain operations at 01:00:00 on the

first day of every month, but the principle may be easily

adapted to other situations.
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Guide to Software Acceptance.
Special pub. (Final).

D. R. Wallace, and J. C. Cherniavsky. Apr 90, 42p
NIST/SP-500/180
Also available from Supt. of Docs, as SN003-003-
03008-2. Prepared in cooperation with Georgetown
Univ., Washington, DC.

Keywords: Guidelines, Verifying, Requirements, Ac-
ceptability, Quality control, Tests, Criteria, Methodolo-

gy, Management planning, "Software acceptance,
"Computer software. Life cycles(Software), Data proc-

essing security. Computer interfaces.

Software acceptance is a life cycle process which in-

cludes acceptance of interim and final software prod-

ucts for both new and maintained software systems.
The guide assists buyers in understanding acceptance
issues relative to a basic life cycle model and some of

its variants. The guide identifies six categories (func-

tionality, performance, interface quality, overall soft-

ware quality, security, and software safety) for which
acceptance criteria must be defined. The guide identi-

fies issues to be considered when establishing accept-

ance criteria. Finally the guide directs managers in

planning and implementing a software acceptance
program, with emphasis on the final software accept-

ance testing.

000,723
PB90-241514 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,

MD. Systems and Network Architecture Div.

U.S. Government Procurement of Open Systems
Products and Services.
Final rept.

J. F. Heafner. 1988, 3p
Pub. in Computer Standards and Interfaces 7, n1-2
p209-211 1988.

Keywords: "Government procurement. Standards,

Purchasing, Computer networks. Reprints, "Open sys-

tems. Computer communications. Protocols, OSI.

The United States Government has helped with the

development of open systems for the past eight years,

with the expectation of its widespread use. Open sys-

tems now stand on the threshold of products and use.

As a leader in the phase of its development, the gov-
ernment has prepared a procurement standard for the

purchase of Open Systems Inc. products and services.

The paper describes the procurement document.
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PB90-254558 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,
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Fourth Generation Software Tools for Prototyping.
Final rept.

E. N. Fong, and D. K. Jefferson. 1984, lip
Pub. in Proceedings of International Computer Sympo-
sium, Taipei, Taiwan, December 12-14, 1 984, 1 0p.

Keywords: "Computer programming, "Programming
languages. Prototypes, Experimentation, Reprints,

"Software engineering, User requirements, Software
tools.

A new generation of computer languages has been de-
veloped to reduce the barriers between end-users and
computers. The phenomenon is described in the
report as 'fourth generation software tools for proto-

typing.' The report consists of two main parts: the first

part introduces the concept of prototyping with a fourth

generation language, and the second part describes
an experiment using two such software tools.
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PB90-265273 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Translating Express to SOL: A User's Guide. Na-
tional PDES Testbed Report Series.

K. C. Morris. 8 May 90, 23p NISTIR-4341

Keywords: Parsers, Translators, Data dictionaries,

Test beds, "Fedex sql computer program, "Express
programming language. Software tools. Relational

data base, SQL programming language. User
manuals(Computer programs).

The document describes the procedure used by the

fedex sql software to translate an Express schema into

the SQL statements which generate a relational data-

base schema tor storing STEP data.
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PHIGS Validation Tests (Version 1.0): Design
Issues.
Special pub. (Final).

J. Cugini, M. T. Gunn, and L. S. Rosenthal. Jul 90,

21 p NIST/SP-500/181
Also available from Supt. of Docs. See also PB90-
265216.

Keywords: "Standards, "Computer graphics. Testing,

Validation, Programmers Hierarchical Interactive

Graphics System, PHIGS system. Computer software.

Conformance testing for the Programmer's Hierarchi-

cal Interactive Graphics System (PHIGS) standard pre-

sents certain novel difficulties, especially the indirect

effect of many functions, and the inaccessibility to the

program of visual effects. The model of logic inference

offers a way to organize a system of the complexity

needed to overcome these problems. This complexity

makes the use of certain database concepts quite val-

uable in allowing users to comprehend the system.
Special emphasis is placed on allowing the user to as-

sociate each test case with some specific requirement
in the standard. Test output consists of a set of format-

ted messages that enable the user to assess test re-

sults rapidly and accurately.
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PB90-271024 Not available NTIS
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Scientific Computing Div.

CHAOS: A SUN-Based Program for Analyzing Cha-
otic Systems.
Final rept.

J. W. Aronson. 1990, 10p
Pub. in Computers in Physics, p408-417 Jul/Aug 90.

Keywords: "Computer graphics. Power spectra. Re-
prints, CHAOS computer program, C programming lan-

guage. Mathematical manifolds,

Bifurcation(Mathematics), Fractal dimensions, Poin-

care maps. Nonlinear analysis.

CHAOS is a C-based program on SUN workstations,

designed for studying nonlinear dynamics. It furnishes

easy access to graphical and numerical procedures
through the SUN windowing system. Among the

graphical tools of CHAOS are the drawing of basins,

basin boundaries, bifurcation diagrams, unstable mani-
folds, and point sets. The program can plot in 2D and
3D as well as on the surface of a cylinder, sphere, or

torus. On the numerical side, CHAOS can compute
fractal and correlation dimensions, Lyapunov expo-
nents, Poincare maps, power spectra, and periodic

orbits. The program allows for the quick and easy addi-

tion of new systems of equations.
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National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
NIST-PCTS: National Institute of Standards and
Technology-POSIX Conformance Test Suite.

Software.

J. A. Hall. 1989, mag tape NIST/SW/MT-90/01

1

Supersedes PB88-176185.
Source tape is in the ASCII character set. This restricts

preparation to 9 track, one-half inch tape only. Identify

recording mode by specifying density only. For price at

6250 bpi density, call NTIS Computer Products.

Keywords: "Software, "Conformity, "Tests, Validity,

Operating systems(Computers), Magnetic tapes,
"POSIX, "Federal information processing standards,
L= C, H = DEC VAX 11/750.

The NIST-PCTS is a POSIX Conformance Test Suite
(PCTS) written by the National Institute of Standards
and Technology (NIST) based on AT&T'S SVVS3.0.
The NIST-PCTS tests system implementations for

conformance to FIPS 151-1 (POSIX). FIPS 151-1 is

based on the IEEE STD 1003.1-1988 and adheres to

the testing guidelines of IEEE 1003.3 Draft 10.0...Soft-

ware Description: The system is written in the C pro-

gramming language for implementation on a POSIX
implementation ie.a DEC VAX 1 1 /750 computer using
the 4.2 BSD operating system.
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PB91-101188 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Statistical Engineering Div.

Computing Factors for Exact Two-Sided Toler-
ance Limits for a Normal Distribution.

Final rept.

K. R. Eberhardt, R. W. Mee, and C. P. Reeve. 1989,

17p
Grant NSF-DMS85-03735
Sponsored by National Science Foundation, Washing-
ton, DC.
Pub. in Commun. Statist.-Simula. 18, n1 p397-413
1989.

Keywords: Confidence limits. Degrees of freedom.
Sampling, Error analysis. Computer programs, Re-
prints, "Computer calculations, "Tolerance limits.

A self-contained FORTRAN subroutine is provided
which computes factors for Wald-Wolfowitz type toler-

ance limits allowing arbitrary combinations of sample
size n and degrees of freedom nu. The exact calcula-

tions from our program reveal inadequacies of two ex-

isting approximations, especially when nu > > n. Nu-
merous applications where nu does not = n - 1 are
cited; two of these are discussed and illustrated.
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Use of Rootfinding ODE (Ordinary Differential

Equations) Software for the Solution of a Common
Problem in Nonlinear Dynamical Systems.
Final rept
D. K. Kahaner, W. F. Lawkins, and S. Thompson.
1989, 13p
Pub. in Jnl. of Computational and Applied Mathematics
28, p21 9-230 1989.

Keywords: "Ordinary differential equations. Nonlinear

systems, Reprints, 'Computer applications, "Dynami-
cal systems. Interactive systems. Computer software,

Poincare problem.

The authors discuss how rootfinding, which is built into

some ordinary differential equations (ODE) software,

can be used to generate Poincare sections. An inter-

active program is also described.
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Pub. in Proceedings of ACM-SIGSAM International
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Portland, OR., July 17-19,1 989, pi 99-206.
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Keywords: 'Fourier series, Computer programming,
Algorithms, Fortran, Reprints, 'Automatic program-
ming. Numerical solution.

Many fields require the evaluation of large multi-variate

Fourier series, but the naive method of calling sine and
cosine for each term can be prohibitive where comput-
ing resources are constrained or the series are ex-

tremely large (30,000 terms). Although the number of

such calls can be reduced by using trigonometric iden-

tities, such a reduction is usually not possible by hand.

Indeed, even when it is carried out by computer, care
must be taken to generate compact programs and
avoid generating large numbers of intermediate terms.

The author describes an algorithm for automatically

generating very efficient Fortran programs directly

from the mathematical descriptions of the series to be
evaluated. The resulting Fortran programs are 5-7

times faster than the naive version and sometimes sig-

nificantly more compact.
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Message Handling Systems Interoperability Tests.
G. Lotridge. Oct 90, 86p NISTIR-4452

Keywords: 'Computer networks, 'Message process-
ing. Open systems interconnections. Interoperability

tests, Protocols.

The document contains the X.400 Interoperability test

suite that was originally developed by the OSINET
Technical Committee. OSINET is a regional Open Sys-
tems Interconnection (OSi) network that was estab-
lished to promote OSI through activities related to in-

teroperation testing. This interoperability test suite has
been coordinated internationally through OSINET's
participation in OSI sup one, an association of regional

OSI networks. The tests are organized into seven sec-

tions. Each test in a section has a name, test purpose,
test procedure and expected results.
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P. D. Domich. 1989, 12p
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Keywords: 'Algorithms, Computation, Congruences,
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nology, 'Hermitian polynomial, 'Computer calcula-

tions, Hermite normal form.

The paper extends the class of Hermite normal form
solution procedures that use modulo determinant
arithmetic. Given any relatively prime factorization of

the determinant value, integral congruence relations

are used to compute the Hermite normal form. A poly-

nomial-time complexity bound that is a function of the
length of the input string exists for this class of proce-
dures. Computational results for this new approach are
given.
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Optimizing Precompiler for Finite-Difference Com-
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Pub. in Parallel Computing 10, n1 p51-64 Mar 89.

Keywords: Optimization, Finite difference theory, Re-
prints, 'Precompilers, 'Vector processing, Fortran 8X
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The paper is concerned with techniques for translating

array expressions, as found in FORTRAN 8X, into very
efficient vector expressions on a machine in which
long vectors are needed for high performance. It de-
scribes the application of these techniques in a pre-
compiler for the CYBER 205 which requires a vector
length of 1000 to achieve 90% of the asymptotic
speed. The precompiler does not vectorize FORTRAN
77 DO loops, instead it vectorizes and optimizes pro-
grams written in the explicit array syntax of the pro-
posed FORTRAN standard (FORTRAN 8X). The opti-

mization of the vector code is intended to be most ef-

fective for algorithms commonly used in finite-differ-

ence approximations of partial differential equations.
Finite-difference schemes frequently evaluate the
same expression over the interior of a multidimen-
sional rectangular array. In these computations the
precompiler is able to vectorize arithmetic operations
over the entire array, rather than over individual dimen-
sions, thus generating relatively long vectors. This vec-
torization is done, whenever possible, without using
expensive gather operations. When gather operations
must be used the precompiler attempts to minimize
them by making one gather serve for several operands
through the use of masks and offsets.
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Keywords: 'Computer networks, 'Data base manage-
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patability, 'Simple Network Management Protocol li-

brary. Software tools, Microsoft C programming lan-

guage, IBM PC, Personal computers, Ethernet inter-

faces. Network interconnections, Cost engineering.

Many Simple Network Management Protocol applica-

tions exist, but few general purpose packages run on a
personal computer. SNMPLIB is a library of function

calls written in Microsoft C version 5.0 for IBM PCs and
compatibles. Its data structures and functions are de-
scribed. With SNMPLIB a user can write a program to

dynamically monitor operational variables of compati-
ble networked devices and take action when ttiose

variables cross threshold values. The network input/

output routines work with any Ethernet interface for a
PC or a compatible for which a packet driver has been
installed, making the application somewhat independ-
ent of the Ethernet interface used in the computer. A
sample application program, SNMPMON, is supplied
which monitors user specified variables in user speci-

fied devices and writes their values to the PC's display.

The SNMPLIB and SNMPMON have been compiled
on a Sun Microsystems workstation and successfully
used there with a similar, but Sun Ethernet interface

specific, set of input/output functions.

Control Systems & Control Theory
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Voila: A System for Looking at Processes.
S. Ressler, and S. N. Clark. Oct 89, 16p NISTIR-89/
4196

Keywords: 'Computer graphics, 'Control systems,
Visualization, , Man computer interface, Smalltalk-80
programming language. Finite state machines.

The ability to visualize data is becoming an increasing-
ly important research field in its own right. The paper
presents one approach to the problems of visualiza-

tion in the context of illustrating and observing a con-
trol system. Specifically, the application domain is a
real-time control system developed at NBS primarily

for the control of factory floor applications. The user
interacts with the system via multiple levels of detail

selection only those portions of the system the user
wishes to view. The implementation environment for

the system was primarily Smalltalk-80 which provided
a high degree of extensibility and flexibility. Integration

of existing control system development tools into a vis-

ualization environment was a key goal of the project.

000,737
PB90-225947 PC A03/MF A01
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Center for Mfg. Engineering.
Cell as Part of a Manufacturing System.
A. Jones, and A. Saleh. May 90, 33p NISTIR-4308

Keywords: 'Process control, 'Automatic control,

'Manufacturing, Fabrication, Equipment, Data proc-

essing. Production control. Planning, Feedback con
trol. Research projects, 'Computer aided manufactur
ing. Robotics, Cell control, US NBS.

A new approach to the design, implementation, anc
integration of cell controllers in a manufacturinc
system is described. (Workstations are managed by
the cell controller). It combines techniques from con-
trol theory, operations research, and computer sci-

ence. The cell controller can be (1) modified to fit both
the physical definition of a cell and the capabilities of

other controllers in the system, and (2) easily integrat-

ed into any shop floor control system which meets the
interface requirements.

000,738

PB90-269473 PC A03/MF A01
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Intelligent Controls Group.
System Factors in Real-Time Hierarchical Control.
J. Michaloski, and T. Wheatley. Aug 90, 21 p NISTIR-
4386

Keywords: 'Robots, Hierarchies, 'Multiprocessors,
'Real time, 'Control systems, 'Concurrent process-
ing. Architecture(Computers).

Robot control needs multi-processor architectures to

satisfy timing conconstraints. The paper outlines hier-

archical control as a concurrent real-time design meth-
odology that provides system partitioning across multi-

ple processors. The paper then studies specific multi-

processor architectural factors affecting the concur-
rent hierarchical model. As a part of the concurrent
real-time control methodology, the paper will present
design principles to manage problems such as real-

time constraints, interprocessor communication and
synchronization. The paper is organized as follows.

The first section discusses task decomposition in con-
junction with the theory of concurrent hierarchical con-
trol. The second section analyzes the effect of real-

time requirements on concurrent hierarchical control.

The third section discusses the effect of architectural

factors on concurrent hierarchical control especially
communication and synchronization. The final section
analyzes the transition from design to implementation
with a look at work at NIST and elsewhere.

Information Processing Standards

000,739

FIPS PUB 127-1 PC E18
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
Database Language SQL. Category: Software
standard. Subcategory: Database.
Final rept.

L. J. Gallagher. 2 Feb 90, 166p
Available from Supt. of Docs. Supersedes FIPS PUB
127.

Three ring vinyl binder also available; North American
Continent price $7.00; all others write for quote.

Keywords: Data processing, 'Federal information
processing standards, 'Structured Query Language,
'SQL database language, Computer software.

The publication announces adoption of American Na-
tional Standard Database Language SQL with Integrity

Enhancement, ANSI X3.135-1989, and American Na-
tional Standard Database Language Embedded SQL,
ANSI X3. 168-1 989, as the Federal Information Proc-
essing Standard for Database Language SQL (FIPS
SQL). The Publication is a revision of FIPS PUB 127
that offers new conformance alternatives, new pro-
gramming language interfaces, a new integrity en-
hancement option, clarification and correction of exist-

ing specifications, and additional considerations for

use in procurements. The revision supersedes FIPS
PUB 1 27. The purpose of FIPS SQL is to promote port-

ability of database application programs and program-
mers among different installations. The standard is

used by implementors as the reference authority in de-
veloping a FIPS conforming relational model database
management system and by application programmers
to help write SQL conforming applications.

000,740
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National Inst, of Standards and Technology (NCSL),
Galthersburg, MD.
POSIX: Portable Operating System Interface for
Computer Environments. Category: Software
Standard; Subcategory: Operating Systems.
Final rept.

R. J. Martin. 28 Mar 90, 324p ISBN-1 -55937-003-3
Also available from Supt. of Docs. Supersedes FIPS
PUB 151. Library of Congress catalog card no. 88-

082605. Prepared in cooperation with Institute of Elec-

trical and Electronics Engineers, Inc., New Yorl<.

Three ring vinyl binder also available; North American
Continent price $7.00; all others write for quote.

Keywords: 'Standards, 'Operating
systems(Computers), Interfaces, Computer systems
programs, 'Federal information processing standards,

C programming language. Computer program portabil-

ity, Application programs (Computers), FIPS PUB 151-

1.

The publication announces the adoption of IEEE Std
1003.1-1988 of the Institute of Electrical and Electron-

ics Engineers (IEEE) Standard for Portable Operating
System Interface for Computer Environments as a
Federal Information Processing Standard (FIPS). IEEE
Std 1003.1-1988 defines a C language source inter-

face to an operating system environment. The stand-

ard is for use by computing professionals involved in

system and application software development and im-

plementation. The standard is the first component of a
series of specifications needed for application portabil-

ity. The Appendix to the standard discusses the ele-

ments needed in an Applications Portability Profile.

The revision supersedes FIPS PUB 151 in its entirety.

000,741

FIPS PUB 157 PCE18
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
Guideline for Quality Control of Image Scanners;
Category: Hardware Standard; Subcategory: Cali-

bration, Validation, and Testing. Recommended
Practice for Quality Control of Image Scanners:
Standard.
Final repL
L. A. Welsch, J. Baronas, and T. Bagg. c13 Sep 89,

32p
Also available from Supt. of Docs. Prepared in coop-
eration with Association for Information and Image
Management, Silver Spring, MD.
Three ring vinyl binder also available; North American
Continent price $7.00; all others write for quote.

Keywords: 'Quality control, 'Image scanners. Guide-
lines, Standards, Calibration, Validation, Testing,

American National Standard for Information and Image
Management, Federal Information Processing Stand-
ards Publication 157, Digital image scanners. Monoch-
rome image scanners, 'Document processing.

The Guideline announces the adoption of the Ameri-
can National Standard for Information and Image Man-
agement-Recommended Practice for Quality Control
of Image Scanners, ANSI/AIIM MS44-1988, as a Fed-
eral Information Processing Standards Publication

Guideline. MS44 provides procedures and physical

test objects that can be used by document processing
system analysts, designers, and operators for calibrat-

ing monochrome, digital image scanners. In addition,

MS44 procedures and test objects are designed to be
used to maintain an acceptable image quality level

through periodic testing of scanners and other system
components, i.e., displays, typesetters, laser printers,

accompanying software systems, etc. MS44 proce-
dures and test objects can also be used to set scanner
parameters to match specific characteristics of docu-
ments being scanned so that the system produces op-
timum image quality. The test objects that are included
with this Guideline are recommended for use when im-

plementing the Guideline. Using reproductions of

these test objects will not provide meaningful results.

The Guideline includes MS44 Appendices A through F
which cover producing custom test objects, scanning
low contrast materials, preparing continuous tone
images for scanning, issues of using line/space reso-

lution test targets on digital systems, and threshold-

ing/enhancement scanning characteristics.

000.742

FIPS PUB 158 PC E14
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.

User Interface Component of the Applications
Portability Profile. Category: Software Standard.
Subcategory: Application Program Interface.
Federal information processing standards.
D. R. Kuhn. 29 May 90, 630p
Also available from Supt. of Docs.
Three ring vinyl binder also available, North America
Continent price $7.00; all others write for quote.

Keywords: 'Standards, 'Windowing, Interfaces, Com-
puter graphics, 'Federal information processing stand-
ards, 'Man computer interface, 'Application

programs(Computers), 'Software engineering. Porta-

ble Operating System Interface(POSIX), Computer
program portability. Application program interlace.

Open systems interconnections.

The publication announces the adoption of the X Pro-

tocol, Xlib Interface, Xt Intrinsics and Bitmap Distribu-

tion Format specifications of the X Window System,
Version 1 1 , Release 3 (X Window System is a trade-

mask of the Massachusetts Institute of Technology
(MIT)) as a Federal Information Processing Standard.
This standard is for use by computing professionals in-

volved in system and application software develop-
ment and implementation. This standard is a part of a
series of specifications needed for application portabil-

ity. The Appendix to the standard contains a reference
model for network-based bit-mapped graphic user
interface standards. The standard covers the Data
Stream Encoding, Data Stream Interface, and Subrou-
tine Foundation layers of the reference model. It is the
intention of NIST to provide standards for other layers

of the reference model as consensus develops within

industry. The standard addresses the user interface

functional area of the Applications Portability Profile

that was announced in FIPS 1 51 , POSIX: Portable Op-
erating System Interface for Computer Environments.

000,743
FIPS PUB 21-3 PC E19
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
COBOL. Category: Software Standard. Subcatego-
ry: Programming Language.
Final rept.

K. A. Miles. 12 Jan 90, 91 Op
Also available from Supt. of Docs. Supersedes FIPS
PUB 21-2.

Three ring vinyl FIPS binder also available, $7.00
N.A.C. Others write for quote.

Keywords: Data processing, 'Federal information

processing standards, 'Cobol programming language.
Information processing. Computer software.

The standard announces the adoption of American
National Standard Programming Language, COBOL,
ANSI X3.23-1985 and X3.23A-1989, as amplified

herein, as a Federal Information Processing Standard
(FIPS). The revision supersedes FIPS PUB 21-2 and
reflects the addition of an Intrinsic Function facility to

the COBOL specifications. The American National

Standards define the elements of the COBOL pro-

gramming language and the rules for their use. The
purpose of the standards is to promote portability of

COBOL programs for use on a variety of data process-
ing systems. The standards are used by implementors
as the reference authority in developing processors
and by users who need to know the precise syntactic

and semantic rules of the standard language.

000,744
FIPS PUB 6-4 PC A03/MF A01
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
Counties and Equivalent Entities of the United
States, Its Possessions, and Associated Areas.
Category: Federal General Data Standard, Repre-
sentations and Codes.
Final rept.

H. Tom. 31 Aug 90, 37p
Also available from Supt. of Docs. Supersedes FIPS
PUB 6-3.

Three ring vinyl binder also available: North American
Continent price $7.00; all others write for quote.

Keywords: 'Data processing, 'Standards, Coding,

States(United States), Counties, Statistical data. Infor-

mation systems. Geography, 'Federal information

processing standards.

The standard implements ANSI X3.31-1988, Informa-

tion Systems - Codes - Structure for the Identification

of the Counties and County Equivalents of the United

States and Its Outlying and Associated Areas for Infor-

mation Interchange. The publication, which super-
sedes FIPS PUB 6-3, provides the names and three-
digit codes that represent the counties and statistically

equivalent entities of the 50 States, the District of Co-
lumbia, and the possessions and associated areas of
the United States, for use in the interchange of format-
ted machine-sensible data.

000,745

PB90-197948 PC A16/MF A02
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
Working Implementation Agreements for Open
Systems Interconnection Protocols.
T. Boland. Feb 90, 355p NISTIR-90/4247
Proceedings of the NIST (National Institute of Stand-
ards and Technology) workshop for Implementors of

OSI Plenary Assembly, Gaithersburg, MD., December
15, 1989.

Keywords: 'Workshops, 'Standards, Implementation,
Protocols, Specifications, Agreements, 'Open sys-
tems interconnections, GOSIP(Government OSI Pro-
file).

The document records current agreements on imple-
mentation details of Open Systems Interconnection
Protocols among the organizations participating in the
NIST/OSI Workshop Sehes for Implementors of OSI
Protocols. These decisions are documented to facili-

tate organizations in their understanding of the status
of agreements. The document is a standing document
that is updated after each workshop (about 4 times a
year).

000,746

PB90-206855 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Time and Frequency Div.

Station-to-station.
Final rept.

D. B. Sullivan. 1989, 3p
Pub. in Broadcast Engineering, p112, 114, and 116
Nov 89.

Keywords: 'Synchronism, 'Modems, 'Computers,
Time measurement. Reprints, Computer applications.

The paper describes the new National Institute of

Standards and Technology (NIST) Automated Com-
puter Time Service (ACTS) which is designed to pro-

vide computers with telephone access to NIST time at

accuracies approaching one millisecond.

000,747

PB90-207358 PC A03/MF A01
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Center for Building Technology.
Proposed Integration Framework for Step (Stand-
ard for the Exchange of Product Model Data).
W. F. Danner. Apr 90, 29p NISTIR-90-4295

Keywords: 'Product development, 'Standards, Speci-
fications, Standardization, Mathematical models. Prod-
uct data exchange specification. Standard for the ex-

change of product model data. Protocols.

The paper presents a proposed integration framework
for product data modeling. The framework provides for

the representation of functional, programmatic, and
physical product data across all phases of a product's
life cycle. It provides a single coherent approach to

product data modeling for the specification of applica-

tion views. Most importantly, it creates an open system
that encourages the innovative use of information. The
framework has as its major feature an integrated prod-
uct information model with four conceptual levels. A
generic product data model is the key element of the
framework. It is composed of application-independent
facts common to all products. The generic product
data model meets the requirements of multiple appli-

cation areas by providing for the interpretation of ge-

neric facts in specific contexts. It also provides a logi-

cal structure for the integrated product information

model which is used by application models to fulfill

user requirements.
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NIST (National Institute of Standards and Technol-
ogy) STEP (Standard for the Exchange of Product
Model Data) Documents Configuration Manage-
ment System User's Guide.
S. Kat2, G. Rinaudot, and S. Ressler. Apr 90, 21 p
NISTIR-90/4303

Keywords: *Documents, *Records management, In-

formation retrieval, "Standard for tfie exchange of

product model data, "Configuration management.
Control systems. On line systems. Product data ex-

change specification.

The brief User's Guide is intended to help ISO mem-
bers access NIST's on-line version of the STEP docu-
ments. The STEP documents are now under a prelimi-

nary configuration control system on the TANDEM
computer at NIST. The User's Guide explains how to

access the TANDEM from a PC and how to use the

Configuration Management System's commands to

read, edit and re-enter the portions of the STEP docu-
ments under control.

000.749
PB90-218066 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,

MD. Systems and Network Architecture Div.

Measurements of a Transport Implementation
Running Over an IEEE 802.3 Local Area Network.
Final rept.

S. Heatley, and D. Stokesberry. 1988, lOp
Pub. in Proceedings of Computer Networking Sympo-
sium, Washington, DC, April 11-13,1 988, p34-43.

Keywords: Performance evaluation. Standardization,

Measurement, Implementation, Reprints, "Local area
networks(LAN), "Open system interconnection(OSI)

standards, *Transport(Computers), Throughput, Pro-

tocols, Computer software, Computer networks.

In the recent past, there has been a great deal of effort

to develop Open System Interconnection (OSI) stand-

ards, to implement the standards, to test conformance
of implementations to the standards, and to demon-
strate interoperability between products. Now, as
users procure systems that implement the OSI proto-

cols, there is increasing interest in their performance.
The paper assesses the performance of a typical com-
mercially available implementation of the lower four

OSI layers (transport, network, data link and physical).

One-way delay and throughput measurements are re-

ported for the Intel 310 microcomputer system running

the iNA960 implementation of OSI Transport over an
IEEE 802.3 CSMA/CD local area network. The mini-

mum one-way delay versus message size for various

combinations of the lower four OSI layers is shown.
The results show the tradeoff between delay and the

services offered by the protocols. The maximum
throughput for the Transport Class 4 service is report-

ed and the main factors affecting maximum throughput
are discussed. The discussion is not specific to this

implementation; it is also applicable to other imple-

mentations.

000,750
PB90-241654 Not available NTIS
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
More Effective Federal Computer Systems: The
Role of NIST (National Institute of Standards and
Technology) and Standards.
Final rept.

S. M. Radack. 1990, 13p
Pub. in Government Information Quarterly 7, n1 p37-
491990.

Keywords: "Standards, "Guidelines, "National govern-
ment. Telecommunication, Compatibility, Information

centers. Computer systems hardware. Reprints,

"Computer communications, 'National Institute of

Standards and Technology, Computer software, Com-
puter security, Interfaces(Computers), Federal infor-

mation processing standards.

Since the mid-1960s, standards have been important
tools for improving the Federal government's use of

computer and related telecommunications systems.
The National Institute of Standards and Technology
(NIST) has been charged with developing standards,
guidelines, and technical methods that are needed by
Federal government organizations. The merging of

computer and telecommunications technologies and
the increasing complexity of systems will make stand-
ards for the interconnectivity of systems, portability of

computer software, and the protection of computer in-

formation important NIST initiatives for the future.

000,751

PB90-250085 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
QDES User's Guide. National PDES Testbed
Report Series.

S. N. Clark. Jul 90, 41 p NISTIR-4361

Keywords: "Standards, "Editing, "Manufacturing,

Product management. Specifications, Testbeds, Win-
dowing techniques, *PDES(Product Data Exchange
Specification), "Computer aided manufacturing. User
manuals(Computer programs), "STEP, Smalltalk,

Product models. Geometric modeling, QDES(Quick
and Dirty Editor for STEP).

The Product Data Exchange Specification (PDES) is

an emerging standard for the exchange of product in-

formation among various manufacturing applications.

The neutral exchange medium for PDES product
models is the S i EP physical file format. The National

PDES Testbed at NIST has developed QDES, a
window-based editor for STEP product models. The
editor, written in Smalltalk-80, is schema-driven; in the

Testbed context, an Express information model is

used to describe the objects to be manipulated; QDES
itself thus has no a priori knowledge of its domain. The
document describes the operation of the editor. A tuto-

rial is included.

000,752

PB90-250119 PC A07/MF A01
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
Naming Forum: Proceedings of the IRDS Work-
shop on Data Entity Naming Conventions.
J. J. Newton. Jul 90, 138p NISTIR-4374

Keywords: "Meetings, Guidelines, Standardization,

"Federal information processing standards, "Data
management. Naming conventions. National Institute

of Standards and Technology.

As part of the Federal Information Processing Stand-
ard (FIPS) Information Resource Dictionary System
(IRDS) project, NIST has sponsored a series of work-
shops intended to produce guidance to the developers
and users of the IRDS standard. The publication sum-
marizes the major points discussed during speaker's
presentations and general discussions at the IRDS
Workshop - Naming Convention Forum held at NIST
on 16-17 November, 1989. The purposes of the work-
shop were to bring together data administrators con-
cerned with naming conventions for a networking and
discussion session, and to provide guidance to the
X3H4.4 Task Group in the development of require-

ments for a Naming Convention Verification Module
for the X3H4 IRDS standard. After presentations by
NIST X3H4 representatives, nine speakers described
their implementations of naming conventions. In addi-

tion, a demonstration of the WIS/DIM system's auto-

mated assistance for naming was presented.

000,753

PB90-256868 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
NIST SQL Database Loader: STEP Working Form
to SQL. National PDES Testbed Report Series.
D. A. Nickerson. Jul 90, 12p NISTIR-4337
See also PB89-21 51 98 and FIPS PUB 1 27-1

.

Keywords: "Standards, Manufacturing, Test beds,
"STEP standard, "Product data exchange, SQL data-

base langusge. Software tools. Computer aided
design.

The Standard for the Exchange of Product Model Data
(STEP) is an emerging standard for the exchange of

product information among various manufacturing ap-
plications. A SQL database containing product data
definitions has been provided as a facility for testing

STEP. The National PDES Testbed at NIST has devel-

oped software to load a SQL database with instances
of a product data definition.

000,754

PB90-257585 PC A03/MF A01
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.

Framework for Developing a CALS Data Diction-

ary.

D. K. Jefferson. Jul 90, 25p NISTIR-4377

Keywords: Guidelines, "CALS, "Computer Aided Ac-

quisition and Logistic Support, "Data dictionaries

Computer architecture. Computer systems design.

The paper provides guidance for the development o1

data dictionaries for the Computer-aided Acquisition

and Logistic Support (CALS) Program. The objective is

to present the costs and benefits of alternative archi-

tectures; five levels of service are analyzed. A brief tu-

torial on data dictionaries is included. Six steps are rec-

ommended for data dictionary development.

000. 755
PB90-257627 PC A08/MF A01
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Stable Implementation Agreements for Open Sys-
tems Interconnection Protocols: Version 3, Edition
1, December 1989 Change Page Index.
Special pub. (Final).

Mar 90, 163p NIST/SP-500/177-SUPPL-1
Also available from Supt. of Docs, as SN903-015-
00000-4. See also PB90-21 21 92.

Keywords: Computer networks, Protocols, Workshops,
"Open systems interconnections. Local area net-

works. Pocket switching. Testing protocols. Stable
agreements.

These are the change pages to the document that

records current Stable Agreements for Open Systems
Interconnection Protocols among the organizations
participating in the NIST/OSI Workshop Series for Im-

plementors of OSI.

000.756
PB90-257759 PC A15/MF A02
National Inst of Standards and Technology (NCSL),
Gaithersburg, MD.
Graphics Standards in the Computer-Aided Acqui-
sition and Logistic Support (CALS) Program, Fiscal
Year 1989. Volume 1. Test Requirements Docu-
ment, Extended CGM (CGEM).
Rept. for Oct 88-Sep 89.

D. R. Benigni. May 90, 340p NISTIR-4329
See also PB90-228016. Sponsored by Office of the
Secretary of Defense, Washington, DC.

Keywords: "Computer graphics, "Standards, Tests,

Military procurement. Conformity, Logistics, Computer
programming, *CALS(Computer Aided Acquisition and
Logistic Support), CGEM(Extended Computer Graph-
ics Metafile), Department of Defense.

The computer-aided Acquisition and Logistic Support
(CALS) Program is a Department of Defense (DoD) In-

dustry strategy to transition from paper-intensive ac-
quisition and logistic processes to a highly automated
and integrated mode of operation for the weapon sys-

tems of the 1 990s. The volumes document the accom-
plishments of the Graphics Software Group of the Na-
tional Institute of Standards and Technology (NIST) in

support of computer graphics standards for CALS in

FY89. They provide a progress report on continuing

graphics standards efforts related to the Computer
Graphics Metafile (CGM) standard. The reports are di-

vided into two volumes: 1 , Test Requirements Docu-
ment and Extended CGM (CGEM); and 2, MIL-D-
28003 Revisions and CGM Registration. Volume 1.

Completion of the first milestone toward the establish-

ment of a comprehensive CGM (and MIL-D-28003)
Test Method and ultimately a Testing Service, namely
the creation of a Test Requirements Document, is de-
tailed. The Test Requirements Document will provide
the basis for developing conformance tests to deter-

mine compliance both with CGM and MIL-D-28003.
Progress to inject CALS requirements into the Ex-
tended CGM (CGEM) is also detailed.
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Working Implementation Agreements for Open
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See also PB90-1 97948. Proceedings of NIST Work-
shop for Implementors of OSI Plenary Assembly,
Gaithersburg, MD., June 22, 1990.
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Local area networks. Network protocols.

The document records Working Agreements on Imple-

mentation details of Open Systems Interconnection

Protocols among the organizations participating in the

NIST/OSI Workshop Series for Implementors of OSI
Protocols. These decisions are documented to facili-

tate organizations in their understanding of the status

of agreements. This is a standing document that is up-

dated after each workshop (about 4 times a year).
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National Inst, of Standards and Technology (NCSL),
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Design Issues for Conformance Testing of the
PHIGS Standard.
J. Cugini, and L. S. Rosenthal. Aug 90, 16p NISTIR-
4384

Keywords: "Standards, "Computer graphics, Tests,

"Programmers Hierarchical Interactive Graphics
System, "PHIGS standard.

Conformance testing for the Programmer's Hierarchi-

cal Interactive Graphics System (PHIGS) standard pre-

sents certain novel difficulties, especially the indirect

effect of many functions, and the inaccessibility to the

program of visual effects. The model of logical infer-

ence offers a way to organize a system of the com-
plexity needed to overcome these problems. This

complexity makes the use of certain database con-

cepts quite valuable in allowing users to comprehend
the system. The problem of inaccessible effects can
be addressed only by careful design of the user inter-

face, so as to minimize the operational difficulty and
subjectivity inherent in testing such features.
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PB90-265216 PC A06/MF A01
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
User's Guide for the PHIGS Validation Tests (Ver-

sion 1.0).

Final rept.

J. Cugini, M. T. Gunn, and L. S. Rosenthal. Aug 90,

104p NISTIR-4349

Keywords: "Standards, "Computer graphics. Valida-

tion, Tests, "Programmers Hierarchical Interactive

Graphics System, "PHIGS system. Interactive graph-

ics. User manuals(Computer programs).

The PHIGS Validation Tests (PVT), developed by
NIST, consist of a large set of Fortran programs which
may be used to test how well implementations of

PHIGS conform to the standard. The tests are orga-

nized into a hierarchical structure of modules which
corresponds to the conceptual overview of the stand-

ard. The tests are associated with the standard via a
set of semantic requirements which are derived direct-

ly from the standard. Cross-reference tables allow the

user to find tests relating to specific PHIGS functions

and data structures. Directions for installation and op-

eration of the tests are included.

000,760
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National Inst, of Standards and Technology, Gaithers-

burg, MD.
Fed-X: The NIST Express Translator.

S. N. Clark, Aug 90, 18p NISTIR-4371REV

Keywords: "Translator, Parsing, Manufacturing, Stand-
ards, Test beds, "Product data exchange specifica-

tion, PDES, EXPRESS computer language. Software
tools.

The Product Data Exchange Specification (PDES) is

an emerging standard for the exchange of product in-

formation among various manufacturing applications.

PDES includes an information model written in the Ex-

press language; other PDES-related information

models are also written in Express. The National PDES
Testbed at NIST has developed software to manipu-
late and translate Express models. The software con-
sists of an in-memory working form and an associated

Express language parser, FED-X. The design and ca-

pabilities of FED-X and the Express Working Form are
discussed.
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Keywords: Standards, Programming manuals. Transla-

tors, Parsers, Manufacturing, Test beds, "Product
Data Exchange Specifications, EXPRESS computer
language, PDES system. Computer aided design, Soft-

ware tools.

The Product Data Exchange Specification (PDES) is

an emerging standard for the exchange of product in-

formation among various manufacturing applications.

PDES includes an information model written in the Ex-

press language; other PDES-related information

models are also written in Express. The National PDES
Testbed at NIST has developed software to manipu-
late and translate Express models. This software con-
sists of an in-memory working form and an associated
Express language parser, Fed-X. The internal oper-

ation of the Fed-X parser is described. The implemen-
tation of the data abstractions which make up the Ex-

press Working Form is discussed, and specifications

are given for the Working Form access functions. The
creation of Express language translators using Fed-X
is discussed.
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Sponsored by Assistant Secretary of Defense (Produc-
tion and Logistics), Washington, DC. Computer-aided
Acquisition and Logistic Support Program.

Keywords: "Standards, "Strategy, 'Test beds, Prod-

ucts, Specifications, Manufacturing, Programs, "Na-
tional Institute of Standards and Technology, "Stand-
ard for the Exchange of Product Model data, 'Product
data exchange, "Product data exchange specifica-

tions. Computer aided acquisition and logistics sup-
port. Product data sharing. Computer aided manufac-
turing.

The document presents a long range strategic plan for

the National PDES Testbed project at the National In-

stitute of Standards and Technology (NIST). The
Testbed was initiated in 1 988 under the sponsorship of

the U.S. Department of Defense Computer-aided Aqui-

sition and Logistic Support (CALS) program. A major
goal of the Testbed is to provide technical leadership

in a national effort to implement a complete and useful

specification for the exchange of Product Model Data
(STEP). The STEP efforts is led by the International

Organization for Standardization (ISO) TC184/SC4.
The plan also outlines a number of supporting project

threads that have been established for the Testbed:
initiation of the Testbed, development of configuration

management systems and services, development of

testing systems to validate the proposed standard,

specification and testing of application protocols, con-
struction of a prototype STEP-based manufacturing
cell, establishment of a product data exchange net-

work, development of conformance testing systems,
and management/technical support activities.
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burg, MD.
Development Plan: Product Data Exchange Net-
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S. Frechette, and K. Jurrens. Sep 90, 29p NISTIR-
4431
Sponsored by Assistant Secretary of Defense (Produc-

tion and Logistics), Washington, DC. Computer-aided
Acquisition and Logistic Support Program.

Keywords: "Standards, "Manufacturing, Project plan-

ning. Validation, Test beds. Test facilities, Networks,
Development, Planning, "Standard for the Exchange
of Product model data, "Product data exchange,
'STEP, Computer aided acquisition and logistic sup-
port. Computer aided manufacturing. National Institute

of Standards and Technology.

The National PDES Testbed (NPT) project of the Na-
tional Institute of Standards and Technology in Gaith-

ersburg, MD was established to support development
and validation of the emerging Standard for the Ex-

change of Product Model Data (STEP). National PDES

Testbed staff have begun the development, of a Prod-
uct Data Exchange Network (PDEN) which will help
accelerate the development, testing, and validation of
STEP and help ensure that STEP will function as in-

tended in actual manufacturing environments. The
document outlines a plan for the development of such
a Product Data Exchange Network. The Product Data
Exchange Network will consist of manufacturing facili-

ties and research centers from industry, academia,
and government linked electronically via modems or

computer networks. The intent of this network is to ac-
celerate the development, validation, and implementa-
tion of the STEP standard by distributing development,
testing, and validation activities throughout a broad
spectrum of manufacturing enterprises. The National
PDES Testbed at NIST will serve as headquarters for

the Product Data Exchange Network.
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NIST Step Class Library (Step into the Future).
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Keywords: 'Standards, 'Input output routines, "Soft-

ware libraries. Implementation, Manufacturing, Valida-

tion, Test beds. Prototypes, "Product data exchange,
"Standard for the Exchange of Product Model Data,
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ing.

The paper describes a C-|-+ class library that imple-

ments the Standard for the Exchange of Product
Model Data (STEP). The STEP class Library (SCL) is

under development at the National Institute of Stand-
ards and Technology as part of the National PDES
Testbed and provide the core set of STEP functions

for tools that are used to validate the STEP information

models and for STEP based application prototypes.

The library also lowers the economic barrier to devel-

oping STEP based applications. The current version of

the library provides a STEP compliant file exchange
mechanism, consequently, users of the class library

will not have to create an input/output mechanism for

STEP. The paper provides an introduction to STEP
and the specification language. Express, in which it is

written. The supporting classes that provide the STEP
compliant input/output mechanism and the mapping
between the Express specification and the C+-|-
classes are described. The paper concludes with de-
scriptions of some applications that use the class li-

brary and a discussion of future directions for the class
library.
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Keywords: "Standards, "Machining, 'Manufacturing,
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velopment, Project planning, "Standard for the Ex-

change of Product model data, "Product data ex-

change, "Computer integrated manufacturing. Produc-
tion cells.

The Standard for The Exchange of Product model data
(STEP) is an emerging international standard address-
ing the problems of data exchange for a variety of

manufacturing enterprises. NIST has established the

National PDES Testbed specifically to address the de-
velopment and testing of STEP, and to serve U.S. in-

dustry in their use of the standard. The STEP Produc-
tion Cell is a machining system based on STEP data
exchange. The system uses STEP data as the primary
source for controlling part manufacturing. The STEP
Production Cell demonstrates how STEP is used in a
typical, small batch manufacturing system. The system
serves to validate STEP technology in a manufacturing
scenario. The plan for developing the STEP Produc-

tion Cell over the next four years is described in the

document.
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The paper describes the plan for the development of

the Validation Testing System (VTS) which will provide

techniques and systems to engineers for validating

and ensuring the internal consistency of the STEP
specification. Unlike most standards activities which
start from baselines with proven feasibility. Product

Data Exchange using STEP (PDES) is a development
activity, containing a dynamic set of concepts which
have not stabilized. Major portions of STEP are yet to

be completed and in some cases haven't been started.

Given this dynamic nature it becomes critical to create

quality assurance mechanisms that can provide tech-

nical feedback to standards activities. The major goal

of the Standards Testing Center of the National PDES
Testbed is to ensure that the quality of the specifica-

tion is high and that PDES will indeed work. The VTS
will be an integrated computing environment for evalu-

ating the quality of the specification.
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Keywords: "Standards, "Computer integrated manu-
facturing. Tests, Organizations, International pro-

grams, "STEP(Standard for the Exchange of Product

Model Data), "PDES(Product Data Exchange Specifi-

cation), IGES(lnitial Graphics Exchange Specification),

CALS(Computer Aided Acquisition and Logistics Sup-
port), SGML(Standard General Markup Language).

The report describes the current national and interna-

tional standards and testing activates that relate to

PDES (Product Data Exchange using STEP). PDES is

the name given to the United States organizational ac-

tivity that supports the development and implementa-
tion of the international standard, STEP (Standard for

the Exchange of Product Model Data). The definition

of PDES was made more explicit in March 1990 by al-

tering the meaning of the acronym from its earlier one,
'Product Data Exchange Specification'.
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The NIST-PCTS:151-1, is a POSIX conformance test

suite (PCTS) written by the National Institute of Stand-
ards and Technology (NIST) based on AT&T's SVVS
3.0. It tests system implementations for conformance
to FIPS 151-1 for P0SIX.1 (3/28/1 990). The FIPS 151-
1 for P0SIX.1 is based on the IEEE Std 1003.1-1988
(Portable Operating Systems Interface for Computer
Environments) and the additional requirements speci-
fied in Appendix A. The N1ST-PCTS;151-1 adheres to

the guidelines of the IEEE 1003.3 Draft 10.0 (Standard
for Tests Methods for Measuring Conformance to

POSIX) and may be configured to accept the proto-

types from P1003.1a Draft 5,20 February 1990. The
Installation Guide specifies the implementation re-

sources needed and documents the procedures to be
followed to install and execute this PCTS.
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Keywords: "Standards, Computer networks. Data
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The document records Working Agreements on Imple-

mentation details of Open Systems Interconnection

(OSI) Protocols among the organizations participating

in the National Institute of Standards and Technology
(NIST)/OSI Workshop Series for Implementors of OSI
Protocols. These decisions are documented to facili-

tate organizations in their understanding of the status

of agreements. The document is updated after each
workshop (about 4 times a year).
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Pub. in Proceedings of Computer Standards Confer-
ence 1988 - Computer Standards Evolution: Impact
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Keywords: "Standards, Validity, Proving, Reprints,

"Computer program verification, "Computer software
maintenance. Computer software management.

An IEEE standard for software verification and valida-

tion plans may improve the maintainability of software.

The standard specifies the format and content of soft-

ware verification and validation plans for both new and
existing software. It requires that planning for software
verification and validation include the software verifica-

tion and validation tasks to be performed during soft-

ware maintenance, regardless of when the plan is writ-

ten. The paper contains descriptions of the standard,

of software maintenance from a software verification

and validation perspective, and two examples of im-

proved software maintainability from application of the

standard.

Information Theory
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State Occupancy Information for Performance
Comparisons.
G. E. Lyon. Oct 90, 17p NISTIR-4418
Sponsored by Defense Advanced Research Projects
Agency, Arlington, VA.

Keywords: "State estimation, "Multiprocessing, Algo-

rithms, Comparisons, Time sharing, "Distributed proc-

essing, "Memory devices, "Hypercubes, "Computer
systems design, "Computer performance evaluation,

"Concurrent processing. Parallel processing. Applica-

tion programs(Computers).

A state occupancy view of performance removes time
as an ovenwhelming concern. While transient behavior
not incorporated explicitly into a state is lost, occupan-
cies still capture general performance details. Empha-
sis is upon comprehensive results that are nonethe-
less simply compared. Summaries are defined by the

resolution of the chosen state-space, rather than the
amount of collected data. The hypercube and other
distributed-memory systems bring both opportunities
and challenges to a state-based approach. Certainly

processor and communication activities are more
easily identified and more independent with distribut-

ed-memory than with shared-memory. But isolated

nodes also entail problems in capturing global obser-
vation states. However, many hypercube application

codes are homogeneous across nodes, a fact that

makes partial states quite useful. Three paradigms il-

lustrate homogeneous applications with communica-
tion dependencies that are strong (global), moderate

(local), or weak (uninhibiting and random). The three

performance summaries are compact and accurate.

Pattern Recognition & Image
Processing
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Decoding Bar Codes from Image Data.
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89/4177
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Keywords: "Decoding, Algorithms, Scanning, Histo-

grams, Average, Computer programs, "Bar codes,
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Image storage technology using direct decoding of bar

codes in scanned images can simplify paper handling
and improve the transmission and storage of forms.
Software was developed to provide portable 'C pro-

grams which demonstrate the feasibility to directly

decode bar codes from raster images. Three distinct

decoding algorithms were developed and tested: A
scan method was developed which decodes a single

scan line without any prior image processing or en-
hancements. The method minimizes the processing
time necessary to decode a bar code, but is suscepti-
ble to noise within the scan line; A global histogram
averaging method was developed to ensure reliability.

The method takes into account information from the
entire image maximizing reliability at the expense of

processing time; A hybrid method was designed which
samples the original bar code into a collection of repre-

sentative scan lines. The scan lines are then averaged
together providing noise reduction while maintaining
efficiency. These methods are fully portable and can
be incorporated in a wide range of image applications.
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The structured light vision system and its mathematical
model developed at the National Bureau of Standards
are described. A nonlinear optimization route based on
Marquardt's algorithm is implemented to find the best
fit of the parameters identified in the vision system.
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The capabilities for representing and reasoning about
three-dimensional objects are essential for knowl-
edge-based, 3D photo-interpretation systems that

combine domain knowledge with image processing, as
demonstrated by such systems as 3D Mosaic and Ac-
ronym. Three-dimensional representation of objects is

necessary for many additional applications such as
robot navigation and 3D change detection. Geometric
reasoning is especially important, since geometric re-
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lationships between object parts are a rich source of

domain knowledge. A practical framework for geomet-
ric representation and reasoning must incorporate pro-

jections between a 2D image and a 3D scene, shape
and surface properties of objects, and geometric and
topological relationships between objects. In addition,

it should allow easy modification and extension of the

system's domain knowledge and be flexible enough to

organize its reasoning efficiently to take advantage of

the current available knowledge. The authors are de-

veloping such a framework, called the 3D FORM
(Frame-based Object Recognition and Modelling)

System. The system uses frames to represent objects

such as buildings and walls, geometric features such
as lines and planes, and geometric relationships such

as parallel lines.
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Image reconstruction. Computer vision. Geometric
modeling. Polyhedrons, Three dimensional.

An algorithm is presented for merging three-dimen-

sional symbolic descriptions of static polyhedral

scenes obtained from multiple viewpoints. The 3-D de-

scriptions are assumed to be partial because of occlu-

sions. The merging algorithm treats the topology of the

descriptions (i.e., connections between vertices,

edges, and faces) separately from the geometry (i.e.,

physical dimensions and relative locations). The paper

describes one part of a larger project whose goal is to

obtain an integrated symbolic description of a scene
from range data obtained from multiple viewpoints.
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Three dimensional. Two dimensional.

The use of integral holography for recovering depth in-

formation from a series of two-dimensional digital

images is discussed.
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The paper describes a hybrid computer-optical proces-

sor devoted to the analysis of texture. Textures are dis-

played on a spatial light modulator and their power
spectra are calculated optically by a Fourier optical

technique. A video camera and a computer with a

frame digitizer process the power spectra. The authors

define a multidimensional feature space and associate

each texture with a point in this feature space. After a

training set, the system can distinguish several tex-

tures. This hybrid computer is a step toward real time

texture classification because of the nearly instantane-

ous optical Fourier transformation.
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The authors provide a closed-form solution for obtain-

ing 3D structure of a scene for a given six degree of

freedom motion of a camera. The solution is massively
parallel, i.e., the range that corresponds to each pixel

is dependent on the spatial and temporal changes in

intensities of that pixel, and on the motion parameters
of the camera. The measurements of the intensities

are done in a priori known directions. The solution is

for the general case of camera motion. The derivation

is based upon representing the image in the spherical

coordinate system, although a similar approach could
be taken for other image domains, e.g., the planar co-
ordinate system. They comment on the amount of

computations, errors and singular points of the solu-

tions. They also suggest a practical way to significantly

reduce and implement them.

General
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Partial Contents: A Brief Summary of a Verification As-
sessment Study; A Network Security Perspective;

Smart Terminals for Trusted Computer Systems; Data-
base Systems and the Criteria: Do They Relate; Integ-

rity in Trusted Database Systems; A Verified Labeler
for the Secure Ada Target; Limitations of Dial-Up Se-
curity Devices; Automated Analysis of Computer
System Audit Trails for Security Purposes; Managing
Exposure to Potentially Malicious Programs; Towards
a Discipline for Developing Verified Software; Using
Software Analysis Tools to Analyze the Security Char-
acteristics of HOL Programs, (kr)
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The primary responsibility for data security rests with

the managers of the functional areas supported by the

data. The booklet introduces information system secu-

rity concerns, and describes the essential components
of an effective information resource protection proc-

ess.
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Computers have changed the way information re-

sources are handled. Large amounts of information
are stored in one central place with the ability to be
accessed from remote locations. Users have a person-
al responsibility for the security of the system and the
data stored in it. The document outlines the user's re-

sponsibilities and provides security and control guide-
lines to be implemented.
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Integrity framework.

The report contains the proceedings of the second in-

vitational workshop on computer integrity issues and is

the second response to the Clark/Wilson paper enti-

tled 'A Comparison of Military and Commercial Data
Integrity Policy.' The NIST Computer and Telecom-
munications Security Council established a Working
Group on Data Integrity as the subject of the second
workshop. The Planning Committee outlined the scope
of the workshop as discussions of (1) Integrity Frame-
work Elements, (2) Implementation Requirements and
Approaches, and (3) Implementation/Models in the
light of the agreed upon integrity framework. The five

discussion groups covered: Operating Systems and
Systems, Telecommunications, System Services, Ap-
plications, and Implementations/Models. No consen-
sus was reached on the definition of data integrity but
consensus was reached on quality oriented (1) Policy
and Objectives and (2) Mechanisms.
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The Executive Guide outlines the areas that the policy

makers must address regarding the protection of com-
puter systems and the information processed within

them. The key to a successful policy on information

resource protection is for top management to under-
stand all the issues involved. The document explains

what should be addressed in agency policy and where
it best fits within an organization.

000,784
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Guide for Selecting Automated Risk Analysis

Tools.
Special pub. (Final).

I. E. Gilbert. Oct 89, 35p NIST/SP-500/174
Also available from Supt. of Docs, as SN003-003-
02971-8. Library of Congress catalog card no. LCCCN-
89-600769.

Keywords: "Computer software, "Computer security,

Computer systems, Data collection. Risk analysis. Risk

management.

Ttie publication is intended to assist in the selection of

appropriate automated risk analysis tools. It contains

information that will be helpful in developing require-

ments evaluation criteria.

000,785
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Prototyping SP4: A Secure Data Network System
Transport Protocol Interoperability Demonstration
Project.

C. Dinkel, N. Nazario, and R. Rosenthal. Jan 90, 40p
NISTIR-90/4228
Sponsored by National Security Agency/Central Secu-

rity Service, Fort George G. Meade, MD.

Keywords: "Computer networks. Prototypes, Data
transmission. Standards, Tests, "Computer security,

"Protocols, Computer communications. Secure com-
munications, Computer architecture. Open systems
interconnection.

The Secure Data Network System (SDNS) project im-

plements computer to computer communications se-

curity for distributed applications. The internationally

accepted Open Systems Interconnection (OSI) com-
puter networking architecture provides the framework
for SDNS. SDNS utilizes the layering principles of OSI

to implement secure data transfers between computer
nodes of local area and wide area networks. SDNS im-

plements SP4, a security protocol at the OSI Transport

layer that provides end-to-end reliable transparent

data communications with confidentiality and integrity

security services. Laboratory prototypes of SP4
formed the basis of proposed voluntary national stand-

ards and will form the basis for future security en-

hancements to existing Government OSI Profiles.

000,786
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National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Robot Systems Div.

GRAIMPS (General Real-Time Asynchronous Multi-

Processor System) IMultiprocessor Operating
System.
P. Mansbach. Jan 90, 15p NISTIR-89/4190

Keywords: "Multiprocessors, "Communication, Multi-

processing, Operating systems(Computers), Real

time, GRAMPS, Robot vision. Optical disks,

Memory(Computers).

GRAMPS is an operating system designed for use by a

number of independent functionally-divided proces-

sors which communicate via common (shared)

memory. It achieves high speed, simplicity, and ready

adaptability to users' individual needs by being primari-

ly a single-tasking system, and adding processor

boards when concurrent operation of processes is re-

quired. It thus trades software cost for known hard-

ware cost. Three mechanisms of asynchronous data

communication between processors are provided.

These include a set of Unix-compatible calls, so a pro-

gram can be debugged in a Unix environment and
simply re-linked to run on a target board. GRAMPS
allows individual processors to be stopped and restart-

ed, without interrupting the other processors, and
allows single processors to be run in isolation. The op-

erating system includes a fast downloader, a monitor

(in PROM), and an array of debugging tools. GRAMPS
provides an extremely fast system for single-tasking

multiple-processor applications, and some multi-task-

ing capability as well. It is currently running on Motor-

ola 680x0 microprocessors, and has also run on Intel

8086's.

000,787
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Secure Data Network System (SDNS) Access Con-
trol Documents.
C. Dinkel, Mar 90, 162p NISTIR-90-4259
Sponsored by National Security Agency/Central Secu-
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Keywords: "Computer networks. Data processing se-

curity. Specifications, "Computer security, "Access
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The Secure Data Network System (SDNS) implements
computer to computer communications security for

distributed applications. The internationally accepted
Open Systems Interconnection (OSI) computer
networking architecture provides the framework for

SDNS. SDNS uses the layering principles of OSI to im-

plement secure data transfers between computer
nodes of local area and wide area networks. The publi-

cation includes three access control documents devel-

oped by the National Security Agency as output from
the SDNS project. SDN.801 describes the principles

and functions underlying the SDNS access control and
authentication security services. SDN.802 provides
specifications which form a common basis from which
devices implementing the access control service will

be able to achieve interoperability. The third document
in the set, SDN.801 Addendum 1, is an extension of

access control information specifications provided in

section 5 of SDN. 802.

000,788
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Secure Data Network System (SDNS) Key Manage-
ment Documents.
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Sponsored by National Security Agency/Central Secu-
rity Service, Fort George G. Meade, MD.

Keywords: "Computer networks. Data processing se-

curity, "Computer security. Computer communica-
tions. Protocols, Data encryption. Distributed computer
systems.

The Secure Data Network System (SDNS) implements
computer to computer communications security for

distributed applications. The internationally accepted
Open Systems Interconnection (OSI) computer
networking architecture provides the framework for

SDNS. SDNS uses the layering principles of OSI to im-

plement secure data transfers between computer
nodes of local area and wide area networks. The publi-

cation includes four key management documents de-
veloped by the National Security Agency as output
from the SDNS project. SDN.601 supplies a profile for

the implementation of SDNS Key Management serv-

ices in Open Systems. The definition of services pro-

vided by the Key Management Application Service Ele-

ment (KMASE) is provided by SDN.902. The protocol

specified in SDN.903 describes the KMASE services

provided to the Key Management Application Process
to support applications in a distributed open system
environment. The framework of the SDNS security at-

tribute negotiation service is described in SDN.906.

000,789
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U.S. Department of Energy Risk Assessment Meth-
odology. Volume 1. DOE Risk Assessment Guide-
line Instructions, Resource Table, and Completed
Sample. Volume 2. DOE Risk Assessment Work-
sheets.
E. Roback. May 90, 195p NISTIR-4325, DOE/MA-
365
Sponsored by Department of Energy, Washington, DC.

Keywords: "Security, "Information systems. Informa-

tion retrieval. Vulnerability, Internal security. Data proc-

essing. Guidelines, Reprints, "Risk assessment, "US
DOE, "Computer information security.

The publication reprints two volumes of a risk assess-
ment guideline developed by the Department of

Energy. Volume I: The DOE Risk Assessment Instruc-

tions, Resource Tables, and Completed Sample - A
Structured Approach, and Volume II: DOE Risk As-
sessment Worksheets, are the result of a joint program
sponsored by the Department of Energy's (DOE)
Office of ADP Management and the Computer and
Technical Security Branch. It was developed for DOE
under contract by Booz, Allen & Hamilton, Inc. The
guideline was developed to allow ADP Managers and
end users to quickly understand and accomplish risk

assessments in a more effective and expeditious fash-
ion. The Guideline is organized into two separate vol-

umes. (Both Volume I and II are included in the publi-

cation.) Volume I, the main body of the Guideline in-

cludes general instructions and references. Volume I

also consists of instructions for Steps 1 through 6. Also
included are a glossary and bibliography, which follow
Volume II. Volume II consists of the worksheets for

each step for completing the Guideline.

000790
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Security Labels for Open Systems: An Invitational
Workshop.
N. Nazario. Jun 90, 234p NISTIR-4362
Held in Gaithersburg, MD on May 30-31 , 1 990.

Keywords: "Meetings, Cryptology, Communications in-

telligence. Data processing. Computer networks.
Secure communication, "Computer information securi-

ty, "Security labels, Computer program integrity.

On May 30 and 31, 1990 the Protocol Security Group
at NIST held a Workshop on Security Labels. Thirty-

Five representatives from the U.S. Government, indus-
try, and the United Kingdom gathered for two days to

discuss Security Labels for open systems. The discus-
sion went from the generalities of labels in 'end sys-
tems' to the more specific issue of labels in secure
Open Systems Interconnection (OSI). The information
shared during the two days discussion is documented
in these proceedings.
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NIST (National Institute of Standards and Technol-
ogy) Digital Time Service.
Final rept.

J. Levine, M. Weiss, D. D. Davis, D. W. Allan, and D.
B. Sullivan. 1989, lip
Pub. in Proceedings of Annual Precise Time and Time
Interval Applications and Planning Meeting (21st), Re-
dondo Beach, CA., November 28-30, 1989, pi 81 -190.

Keywords: "Time, Automation, Computers, Synchro-
nism, Digital systems. Time lag. Reprints, "NIST Digital

Time Service, Telephones.

The NIST Digital Time Service is designed to provide
computers with telephone access to time generated by
the National Institute of Standards and Technology
(NIST, formerly the National Bureau of Standards) at

accuracies approaching 1 ms. Features of the service
include automated estimation by the transmitter of the
telephone-line delay, advanced alert for changes to
and from daylight saving time and advanced notice of
insertion of leap seconds. The ASCII-character time
code operates with most standard modems and com-
puter systems. The system can be used to set comput-
er clocks and simple hardware can also be developed
to set non-computer clock systems.
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Automated Information System Security Accredi-
tation Guidelines.
Aug 90, 49p NISTIR-4378
Sponsored by Federal Aviation Administration, Wash-
ington, DC.

Keywords: "Information systems, "Security, Guide-
lines, "Computer information security, "Data process-
ing security. Risk assessment, Contingency plans. Ac-
creditation, US FAA.

The Federal Aviation Administration's publication,

'Automated Information System Security Accreditation
Guidelines,' provides procedures for the preparation of
documentation required for security accreditation of

automated information systems. It has been designed
to make the accreditation process as straightforward
as possible for any system, whatever its purpose or
level of complexity. The accreditation process requires
the identification of the data processing activities in the
data processing installation and the completion of the
forms in this guideline to develop a security profile of

the system, conduct a risk assessment and document
contingency plans. A Designated Approving Authority
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then signs the accreditation statements that formally

accept the risks to each data processing activity.
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Range from Triangulation Using an Inverse Per-

spective Method to Determine Relative Camera
Pose.
K. Chaconas. Aug 90, 22p NISTIR-4385

Keywords: 'Range finding, Stereophotography, Trian-

gulation, Inverse perspective method. Scene analysis.

Charge coupled devices, Three dimensional, Robot
vision.

The document deschbes a technique to obtain three-

dimensional range from two arbitrarily-placed, station-

ary cameras. The method uses an inverse perspective

algorithm to determine the position of each of the cam-
eras with respect to a set of four coplanar points.

Using the two transformations obtained, the relation-

ship between the two cameras is determined. Subse-
quently, the range to a corresponding feature point

that appears in both of the camera images can be cal-

culated using triangulation.

PB^O-265240 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Domestic Disaster Recovery Plan for PCs, OlS, and
Small VS Systems.
E. Roback. Aug 90, 37p NISTIR-4359
Sponsored by Department of State, Washington, DC.

Keywords: 'Information systems, 'Disasters, Reco-
verability. Contingency, Planning, Personnel, Method-

ology, Backups, Failure, 'Management information

systems, 'Data processing. Strategy, 'Small computer
systems, 'Computer secuhty, Personal computers.

The report provides a methodology for developing a

disaster recovery plan for small computer systems. It

deschbes how a plan is to be developed, including,

specifically: determination of the criticality of process-

ing requirements, backup strategy, data backup, and
interim processing. The assignment of responsibilities

for key computer personnel are also discussed. Final-

ly, the model Disaster Recovery Plan is presented. It is

organized into six chapters: (1) Overview, (2) Emer-
gency Response, (3) Backup Operations, (4) Recov-

ery, (5) Maintenance, and (6) Testing.

PB90-265257 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
Department of Justice Simplified Risk Analysis

Guidelines.
E. Roback. Aug 90, 61 p NISTIR-4387
Sponsored by Department of Justice, Washington, DC.

Justice Management Div.

Keywords: Guidelines, Information systems, Automa-
tion, Data processing security, 'Risk assessment,

'Department of Justice, 'Computer secuhty.

The intent of the Simplified Risk Analysis Guidelines

(SRAG) is to simplify the risk analysis process. The
SRAG expedites the hsk analysis process for the

system under evaluation by initially determining if mini-

mum security requirements applicable to the Depart-

ment of Justice (DOJ) are met, which eliminates a

number of threats and losses from evaluation. The
SRAG is based on Automated Information System
(AIS) security policies, regulations, circulars, and
guidelines applicable to the DOJ as well as a review of

a number of risk analysis methodologies developed by

Government agencies and contractors. The SRAG ap-

proach divides systems requiring hsk analyses into

three categories: PCs; mainframes, minicomputers,

and other remotely accessed AISs; and application

systems. Each of these categories is further divided

depending on whether nonsensitive, sensitive, or clas-

sified information is processed, or whether an applica-

tion is nonsensitive or sensitive. The Appendix in-

cludes detailed information required to conduct a hsk

analysis, and a number of tables and work forms for

use in conducting and documenting the risk analysis.

PB91-107540 PC A09/MF A01
National Inst, of Standards and Technology (NCSL),
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Computer Security and Privacy Plans (CSPP)
Revievi^ Project: A First-Year Federal Response to
the Computer Security Act of 1987 (Final Report),
1989
D. M." Gilbert. Sep 90, 191p NISTIR-4409
Portions of this document are not fully legible. Pre-
pared in cooperation with National Computer Security
Center, Fort George G. Meade, MD.

Keywords: 'Data processing security. Information sys-

tems. Guidelines, Implementation, Planning, Review-
ing, 'Computer security, 'Computer Secuhty Act of

1987, 'Federal agencies. National Institute of Stand-
ards and Technology, National Security Agency, Com-
puter phvacy. Unclassified sensitive information.

The goal of the Computer Secuhty Act of 1987 (Public

Law 100-235) (the Act) is to prompt federal agencies
to take measures to improve the security and phvacy
of sensitive information in federal computer systems.
The Act requires federal agencies to prepare and
submit for review security plans for all computer sys-

tems that contain sensitive information. The Act pro-

vides that the plans be submitted to the National Insti-

tute of Standards and Technology (NIST) and the Na-
tional Security Agency (NSA) for review and comment.
The report deschbes the Computer Security and Priva-

cy Plan (CSPP) review effort that was conducted in re-

sponse to the Act by a joint team from NIST and NSA
in 1989. The report also discusses future directions for

implementing the Act.
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ing systems, 'Account security, 'Network security,

'File system security. Computer software, Data base
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The report provides vahous suggestions for improving
the security of those systems operating under the

UNIX operating system. Following an introduction ex-

plaining the rising concern for security, specific tech-

niques are discussed for protecting account secuhty,

network secuhty, and file system secuhty. User re-

sponsibilities are included. Mechanisms available to

system operators to monitor secuhty are then present-

ed. Following that is an overview of the wealth of soft-

ware that has been developed to improve UNIX sys-

tems, much of which is freely available. Sources for

obtaining this software are included. Finally, the docu-
ment includes reference sources, such as where to

obtain the latest information about secuhty problems,

suggested reading, and a security checklist.

DETECTION &
COUNTERMEASURES

infrared & Ultraviolet Detection
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Phosphor Film Characterization Measurements in

the Vacuum U.V. Using a Multichannel Detector.

Final rept.

A. Fahr, A. H. Laufer, and W. Braun. 1987, 6p
Pub. in Applied Optics 26, n1 6 p3428-3433, 1 5 Aug 87.

Keywords: 'Phosphors, 'Ultraviolet detectors. Resolu-

tion, Spectroscopy, Optical coatings. Ultraviolet radi-

ation, Arrays, Linear systems, Sensitivity, Fluores-
cence, Rephnts.

A linear microchannel plate-reticon array detector is

used to characterize phosphor films. The films up-con-
vert vacuum u.v. radiation into the detector's sensitive
spectral range, wavelengths 350 nm. The objective is

to optimize the resolution and sensitivity for vacuum
u.v. spectrographic detection. The methodology for

measuring the sensitivity as well as the angular de-
pendence of fluorescence of films is deschbed and ab-
solute as well as relative efficiencies for several phos-
phors is given.

Optical Detection

000 799
AD-A225 222/9 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-
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Calibration Technique for Heat Flux Sensors Used
in Fire Experiments and Standard Fire Tests.
Final rept.

K. Sleekier, K. Tu, and W. Twilley. Apr 90, 33p DOT/
FAA/CT-89/26
Contract DTFA03-88-A-00020

Keywords: 'Calohmeter, Heat flux, Calibration, Radi-
ometer, Accuracy, Alignment, 'Detectors, 'Fires, Flux
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A means for calibrating total heat flux gauges using a
comparative (substitution) technique has been estab-
lished. An apparatus consisting of a reference radiom-
eter, a stable infrared radiant heater capable of pro-
ducing flux levels up to 3.7 W/cm2, and a precision
alignment mechanism has been constructed. The ref-

erence radiometer was charactehzed by the Radio-
metnc Physics Division of The National Institute of

Standards and Technology at flux levels in the range
0.8 mW/cm2 to 0.9 W/cm2. Its accuracy was found to

be within 3 percent over this range which spans 3
orders of magnitude. As the radiometer is a highly

linear thermocouple-based device having a self-cali-

bration feature, this accuracy is expected to hold up to

4.2 W/cm2, the upper limit of this device. Although the
overall accuracy of calibrations performed in the new
apparatus must still be established, it is expected to be
within 3 to 5 percent.

Seismic Detection

000.800
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Iterative Seismic Inversion.
Final rept.

S. J. Norton. 1988, 12p
Pub. in Geophysical Jnl. 94, n3 p457-468 Sep 88.

Keywords: 'Seismic detection, 'Algohthms, 'Iteration,

Scattering, Least squares method, Rephnts, 'Image
processing. Conjugate gradient method.

Two well-known iterative algohthms, steepest descent
and conjugate-gradient descent, are used to solve the
nonlinear seismic inversion problem from reflection

data by minimizing the mean-square error between the
measured data and data generated by the estimated
model. The approach offers great flexibility, both in in-

corporating a phoh information and in its ability to

weight the measurements in an optimal fashion based
on error statistics, which serves to regulahze an other-

wise ill-conditioned inversion. The descent algohthms
have supehor global convergence properties and
avoid the need to invert a large mathx containing
second-derivative information. For the special case of

monochromatic plane-wave illumination and far-field

detection, Weston has obtained an exact expression
for the gradient, correct to all orders in the perturba-

tion. Weston's result is generalized to the time domain
and to point sources and receivers. The exact gradient
improves both the rate and stability of the conjugate-
gradient descent algohthm, as illustrated here in a
one-dimensional example of the nonlinear inverse-

scattering problem.
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ogy, Data management. Computer applications,

Modules(Electronics), Computer software, "Planar

Near-Field codes.

The author developed planar near-field codes, written

in Fortran, to serve as a research tool in antenna me-
trology. The author describes some of the inner work-

ings of the codes, the data management schemes,
and the structure of the input/output sections to

enable scientists and programmers to use these codes
effectively. The structure of the codes is seen to be
open, so that a user can incorporate a new application

into the package for future use with relative ease. The
large number of subroutines currently in existence are

briefly described, and a table showing the interdepend-

ence among these subroutines is constructed. Some
basic research problems, such as transformation of a
near field to the far field and probe position error cor-

rection, are carried out from start to finish, to illustrate

use and effectiveness of these codes. Sample outputs

are shown.
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Near-Field Gain of Pyramidal Horns from 18 to 40

GHz.
D. A. Hill, and R. L. Ehret Nov 89, 19p NISTIR-89/
3924
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Field strength. Electromagnetic radiation, Anechoic
chamber. Directional antennas, Microwave equipment.

Field emission, "Near fields, "Pyramidal bodies, An-
tenna radiation patterns.

Generating a standard electromagnetic field requires

knowledge of the gain of the transmitting antenna.

Using the two-antenna method, the near-field gain of

pyramidal horns has been measured at frequencies

from 18 to 40 GHz. The discrepancy between the

measured and theoretical near-field gain is typically

within +/- 0.3 dB for distances from 0.5 to 4 m from

the horn aperture. An accurate laser alignment of the

horns was necessary to obtain this level of agreement.
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Antenna Far-Field Pattern Accuracies at Millimeter
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Technique.
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measurement. Millimeter waves. Far field, Accuracy,

Reprints, Planar near field technique. Extremely high

frequency.

In recent years there has been an increasing demand
for antenna calibrations at millimeter wave frequen-

cies. Because of this the National Institute of Stand-

ards and Technology (NIST) has been developing

measurement capabilities at millimeter wave frequen-

cies. The development of gain and polarization meas-

urement capabilities have been previously reported.

The paper reports on the development of the capability

to measure an antenna pattern which has been
achieved during the last year. Measurement accura-

cies of better than 4 dB have been achieved for side-

lobes which are 40 dB below the mainbeam peak.
NIST is now providing a new measurement service for

antenna patterns in the 30-50 GHz frequency range.
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The National Institute of Standards and Technology
(NIST) has developed a multi-axis controller and soft-

ware data acquisition system that has improved probe
position accuracies in near-field scanning. This ex-

tends the usefulness of the NIST planar near-field

scanner to higher frequencies. The system integrates

programmable power supplies into an existing planar

measurement system with new software that controls

the power supplies and the data acquisition. It provides

the higher positioning accuracy required for millimeter

wave measurements at a reasonable cost.
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Iterative Technique to Correct Probe Position
Errors in Planar Near-Field to Far-Field Transfor-
mations.
Final rept.

L. A. Muth, and R. L. Lewis. 1989, 4p
Pub. in Proceedings of International Symposium on
Antennas and Propagation, Tokyo, Japan, August 22-

25, 1989, P901-904.

Keywords: "Antenna radiation patterns. Integral equa-
tions, Taylors series. Far field, Position(Location),

Errors, Correction, Tests, Reprints,

Probes(Electromagnetic), Iterative methods. Succes-
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A general theoretical procedure was developed to take
into account probe position errors when planar near-

field data are transformed to the far field. If the probe
position errors are known, one can represent the

measured data as a Taylor series, whose terms con-
tain the error function and the ideal spectrum of the

antenna. Then one can solve for the ideal spectrum In

terms of the measured data and the measured position

errors by inverting the Taylor series. A more general
solution can also be written by formulating the problem
as an integral equation and using the method of suc-

cessive approximations to obtain a general solution.

An important criterion that emerges from the condition

of convergence of the solution to the integral equation
is that the total averaged position error must be less

than some fraction of the Nyquist rate for the antenna
under test.
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A new measurement technique that is used to meas-
ure the polarization properties of dual port, circularly

polarized antennas is described. A three antenna tech-

nique is used, and high accuracy results are obtained
for all three antennas without assuming ideal or identi-

cal properties. The technique eliminates the need for a
rotating linear antenna, reduces the setup time when
gain measurements are also performed, and reduces
errors for antennas with low axial ratios.
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The paper describes the results of electrical boresight
measurement comparisons between the far-field and
two near-field ranges. Details are given about the near-
field alignment procedures and the near-field error

analysis. Details of the far-field measurements and its

associated errors are not described here, as the near-
field technique is of primary interest. Results demon-
strated a maximum uncertainty between the different

ranges of 0.018 deg. An analytical error analysis that

predicted a similar level of uncertainty was also per-
formed. The error analysis can serve as the basis for

estimating uncertainty in other near-field measure-
ments of antenna boresight.
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In the past, few antenna measurements above 30 GHz
have been done by the National Institute of Standards
and Technology (NIST). Recently, NIST has devel-
oped the capability to do antenna measurements at

frequencies from 30-65 GHz. The extrapolation tech-
nique is used to determine the gain and polarization
properties of antennas and probes with gains up to
about 30 dB. The planar near-field technique is used
for antennas with higher gains as well as for determin-
ing far-field antenna patterns for frequencies up to 50
GHz. The report describes the problems and the solu-

tions for providing measurement capability at these
frequencies. The problems that arise are primarily due
to the small wavelengths at these frequencies requir-

ing: much better accuracies in the manufacture of

flanges, an improved technique for making insertion

loss measurements, and improved probe positioning
accuracy.
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The paper discusses the possibility of employing a mi-
crostrip patch antenna as a standard transmitting or
receiving antenna. The intrinsic properties of the sub-
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strate used for the antenna are determined by careful

impedance measurements. Experimental results indi-

cate that the transmitting characteristics of a micros-
trip antenna can be theoretically determined from its

geometry. The microstrip patch antenna discussed is

physically small (20-cm square for 450 MHz) and can
be well matched to a 50-omega power delivery system
(SWR = 1.17).
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The document establishes minimum performance re-

quirements and methods of test for mobile antennas
mounted on vehicles used by law enforcement agen-
cies, and deals with antenna characteristics that deter-

mine the suitability and effectiveness of antennas for

law enforcement use. The following four law enforce-

ment frequency bands are considered: 25-50 MHz,
150-174 MHz, 400-512 MHz, and 806-866 MHz. The
standard supersedes NILECJ-STD-0205.00, Mobile
Antennas dated May 1 974.
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The gain of an antenna is most commonly measured
by comparing its output in a locally generated field to

that of a 'standard' receiving antenna, whose gain is

accurately known. This approach is called a 'relative'

gain measurement. If the gain is determined without

using another antenna having known gain, the proce-

dure is called an 'absolute' gain measurement. The
three techniques for determining absolute gain and an-

tenna factor are described.
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It is demonstrated that the insertion loss between pairs

of thin, linear antennas may be calculated using fairly

simple equations that are generally considered to be
good engineering approximations. Although the inser-

tion loss calculation does not involve antenna gain di-

rectly (some measurements are actually made in the

near-field where gain is not defined), the result is pre-

cisely the quantity obtained using the antenna gains in

Friis's transmission formula, assuming the mismatch
losses are zero. Therefore, the antenna gain product is

implicit in the more general insertion loss equations.

The particular measurement of insertion loss used
here yields a quantity called site attenuation by elec-

tromagnetic compatibility engineers. A close agree-

ment between measured and calculated data provides

confidence in the site attenuation calculations when
the site is essentially perfect, and provides confidence

in the gain product of the antenna pair calculated using

basically the same equations as those used for inser-

tion loss.
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A phase modulator for use in a two-oscillator phase
noise measurement system is placed in the line from
either the reference oscillator or the device under test.

The phase modulator couples a small portion of the
input signal to an amplitude modulator and phase shift-

er to shift the small signal by exactly 90 degrees. The
small signal portion is then coupled back into the input

signal such that small variations in the coupled signal

result in phase modulation and not amplitude modula-
tion which would undermine the calibration of the in-

strument. The phase modulator described can also be
used with known devices of many types to correct the
added phase noise of components, e.g., power amplifi-

ers.
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The purpose of the report is to determine the system-
atic error in measuring power with a dual 6-port Auto-
matic Network Analyzer. Most of the report concen-
trates on developing equations for estimating system-
atic errors due to imperfections in the test port connec-
tor, imperfections in the connector on the power stand-
ard, and imperfections in the impedance standards
used to calibrate the 6-port for measuring reflection

coefficient. These are the largest sources of error as-
sociated with the 6-port. For 7 mm connectors, all sys-
tematic errors which are associated with the 6-port add
up to a worst-case uncertainty of +/- 0.00084 in

measuring the ratio of the effective efficiency of a bolo-
metric power sensor relative to that of a standard
power sensor.
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Electrical performance test procedures for a dc to 100
MHz storage oscilloscope were developed for the pur-

pose of evaluating samples submitted by electronic in-

strument manufacturers in response to specifications

issued by the U.S. Army Communications-Electronics
Command. The detailed, step-by-step test procedures
are based on the specifications supplied by the Army
and include sample data sheets and tables for the re-

cording of interim data and final test results. The report

discusses the measurement principles and techniques

underlying the more significant procedures. In addition,
the sources of measurement uncertainty are dis-
cussed.
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The paper discusses how impedance standards are
derived from the basic definition of impedance, con-
structed and used in metrology with coaxial air-line

systems. Basic transmission line equations are re-
viewed with emphasis given to intrinsic or derived
standards for obtaining the impedance in low-loss
transmission line systems. A brief description is given
of how impedance standards are used to calibrate the
vectory automatic network analyzer, and specifically,
the six-port system automatic network analyzer used
at the National Institute of Standards and Technology
for calibration services in the radio frequency, micro-
wave, and millimeter wave areas. Measurement uncer-
tainties are given for 7 mm coaxial devices measured
with the National Institute of Standards and Technolo-
gy six-port system. The resolution of the six-port
system is several orders more precise than that of the
present impedance standards from which it is calibrat-
ed. Required improvements in the physical dimensions
of air-line standards which permit the automatic net-
work analyzer's capability to be more fully utilized are
given.
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The authors have made a systematic study of the gain
and noise in SIS mixers employing Ta-based, Nb-
based and Pb-alloy-based tunnel junctions. These
junctions displayed both weak and strong quantum ef-

fects at a signal frequency of 33 GHz. The effects of
energy gap sharpness and subgap current were inves-
tigated and are quantitatively related to mixer perform-
ance. Detailed comparisons are made of the mixing re-

sults with the predictions of the Tucker theory. Mixer
performance was with a novel test apparatus which is

accurate enough to allow for the first detailed tests of
theoretical noise predictions. It was found that the
Tucker theory underestimates the mixer noise temper-
ature by a factor of about 2 for all of the mixers.
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High-Current Very Wide-Band Transconductance
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A new design approach for a high-current, very wide-
band transconductance amplifier is described. The ap-
proach is based on paralleling the input and output of
complementary unipolar current-mirror cells. Each cell
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has a fixed current gain determined by the ratio of two

resistors. A differential input voltage-to-current circuit

drives the cell array. The design has the advantage of

avoiding the need for a single low-resistance current-

sensing resistor and the attendant problems inherent

in such resistors. Although the concept is still under

development, a prototype of the cell-based transcon-

ductance amplifier was implemented with ten positive

and ten negative current cells to gain some experimen-

tal familiarity with the approach in addition to providing

verification of computer simulation results. The proto-

type transconductance amplifier is dc coupled, has a

3-dB bandwidth of about 750 kHz, and can deliver up

to 35-A rms at 1 00 kHz with an output compliance volt-

age of 5-V rms. Other important characteristics such

as output-load regulation and dc offsets are discussed.
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An efficient approach is presented for functional test-

ing and parameter estimation of analog circuits in the

time domain. The test equations are based on the sen-

sitivity matrix, which can be obtained simultaneously

with the nominal solution vector. An example is given,

with results based on actual measurement data. Prac-

tical considerations, including the effects of ambiguity

groups, measurement errors, and time skew are cov-

ered. The approach can be directly extended to nonlin-

ear circuits.
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The quality of the power supplied to sensitive electron-

ic equipment is an important issue. Monitoring disturb-

ances of the power supply has been the objective of

various site surveys, but results often appear to be in-

strument-dependent or site-dependent, making com-
parisons difficult.
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Because the prime function of varistors is the diversion

of high energy surges, most of the attention is directed

toward selecting the appropriate device rating to

ensure long life under surge conditions. Some atten-

tion is also given to matching steady-state rating of the

device to the power system voltage. However, during

abnormal (and not well defined) power system condi-

tions, the line voltage can reach values that will cause
substantial current in the varistor. Until the effects of

these momentary overvoltages are better identified

and understood, there will be risk of near-term failure

at worst and accelerated aging at best.
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A method to determine the suitability of a divider

system for making measurements of high voltage tran-

sients is described. The method involves the convolu-

tion of the experimentally determined step response of

the divider with various analytic waveforms which rep-

resent ideal waveforms expected in the experimental

arrangement. The result of the convolution is com-
pared, both graphically and in terms of relevant param-
eters such as peak amplitude and front time, with the

original waveform. The procedure allows the distortion

introduced by the convolution calculation to be seen
clearly. The numerical implementation of the method is

easily run on a personal computer.
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The twenty-first issue of a quarterly publication pro-

vides information on the technical work of the National

Institute of Standards and Technology (formerly the

National Bureau of Standards) Center for Electronics

and Electrical Engineering. The issue of the Center for

Electronics and Electrical Engineering Technical Publi-

cation Announcements covers the second quarter of

calendar year 1 989. Abstracts are provided by techni-

cal area for papers published this quarter.
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The authors discuss the design, fabrication, and test-

ing of a quasi-particle tunnel junction receiver for use
at 345 GHz. The design employs small area Nb/Nb-
oxide/PblnAu edge junctions in order to keep the

device capacitance small and maintain a modest value

for omega (R sub N) C. For optimum noise perform-

ance and beam properties, the mixer is contained in a
waveguide mounting structure. The best sensitivity

was obtained at 312 GHz where a double sideband
(DSB) noise temperature of 275 K was measured.
Noise temperatures of 400 K (DSB) or better were ob-

tained out to 350 GHz.
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Reprints.

Computers have emigrated from the sheltered life of

computer rooms to the tougher environment of offices,

factories, and homes where they encounter interfering

or damaging transients. The article outlines general
causes and remedies, and how to deal with surges and
maintain the integrity of a small computer system.
Small computer systems, especially the stand-alone
type, can be protected in a do-it-yourself mode. More
complex systems may need the help of a specialist.

Two case histories illustrate the problems and solu-

tions; steps required to determine protection needs
are described, with generic guidance on selecting an
appropriate protective device.
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The quality of the power supplied to sensitive electron-

ic equipment is an important issue. Monitoring disturb-

ances of the power supply has been the objective of

various site surveys, but results often appear to be in-

strument-dependent or site-dependent, making com-
parisons difficult After a review of the origins and
types of disturbances, the types of monitoring instru-

ments are described. A summary of nine published
surveys reported in the last 20 years is presented, and
a close examination of underlying assumptions allows
meaningful comparisons which can reconcile some of

the differences. Finally, the paper makes an appeal for

improved definitions and applications in the use of

monitoring investments.
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The quality of the power supplied to sensitive electron-

ic equipment is an important issue. Monitoring disturb-

ances of the power supply has been the objective of

various site surveys, but results often appear to be in-

strument-dependent or site-dependent, making com-
parisons difficult. After a review of the origins and
types of disturbances, the types of monitoring instru-

ments are described. A summary of nine published
surveys reported in the last 20 years is presented, and
a close examination of underlying assumptions allows
meaningful comparisons which can reconcile some of

the differences. Finally, the paper makes an appeal for

improved definitions and applications in the use of

monitoring investments.
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A digitally-synthesized source has been designed to

provide two sinewave outputs with an accurately
known adjustable phase shift in the second channel
for use with a proposed new impedance bridge.
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Several techniques for measuring active and reactive

power in the 50 Hz to 20 kHz frequency range are de-

scribed. These approaches were developed to evalu-

ate a new high-accuracy, audio-frequency power
bridge that is based on ac voltage and impedance
measurements.
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A precision power amplifier for use in power/energy
calibration applications is described. The amplifier was
primarily designed to boost the output amplitude of a
digital generator to provide the nominal 120- or 240-

rms voltage component of a 'phantom' calibration

power source. The amplifier has a fixed gain of 40 and
can provide a maximum output voltage swing of 970 V
peak-to-peak or 340-V rms at 100-mA rms. The band-
width is from dc to 1 50 kHz and at 60 Hz the observed
no-load short-term amplitude and phase instabilities

are -f or - 5 ppm and + or - 5 micro rad, respectively.

The amplifier design uses high-voltage N-channel
MOSFET's in the output driver stage together with a
unique circuit topology of opto-isolators between the

low-level input stage and the high-level output stage.
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A digitally-synthesized source of 'phantom' power for

calibrating electrical power and energy meters is de-

scribed. Independent sources of voltage, current, and

phase angle are programmable between 0-240 volts,
0-5 amperes, and 0-360 degrees, respectively. The un-
certainty of the active and reactive power is estimated
to be within + or - 100 ppm of the full scale apparent
power (volt-amperes).
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Over the last decade the use of digital synthesis and
sampling techniques for generating and measuring
electrical waveforms has increased dramatically with
the availability of improved digital-to-analog (D/A) and
analog-to-digital (A/D) converters and related devices.
With this evaluation has come the need for physical
laboratory standards and test methods to support the
performance specifications of digital devices and the
instruments in which they are used. The article de-
scribes the research and development at NIST of sev-
eral laboratory standards and test systems that use
'digital technology' for characterizing data converters
and for implementing various waveform synthesis and
sampling instruments.
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The authors have tested a superconducting quasiparti-

cle mixer for 85-1 10 GHz which gives much larger cou-
pled gain than has been previously observed. When
operated with a negative dynamic resistance of about
2000 ohms, the maximum coupled gain was (G sub
M)(DSB) = 1 2.5 -I- or - 2.5 dB (G sub M(SSB) = 9.5 4-

or - 2.5 dB). The associated mixer noise temperature
was 15.9 K (DSB). Large gain was also observed with
large positive dynamic resistance, giving the lowest
mixer noise temperature of 1 2.4 K (DSB).

Electron Tubes
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A high-current, very-wide-band transconductance am-
plifier includes a differential voltage to current convert-
er and a plurality of complementary unipolar current

mirror cells. The differential voltage to current convert-
er isolates the input voltage terminal from the common
side of the output load current terminal. A plurality of
positive current mirror cells are connected in parallel
and a plurality of negative current mirror cells are con-
nected in parallel to avoid the need for a single low
resistance current sensing resistor and the fabrication
problems inherent in such resistors.

Optoelectronic Devices & Systems
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The stability of the quantum efficiency of inversion
layer, phosphorus diffused (n on p) and boron diffused

(p on n) photodiodes has been investigated. Unsatis-
factory silicon-silicon dioxide interfaces, latent recom-
bination centers in the diffused layers and moisture ab-
sorption by the device were identified as possible
causes of instability. The major result of this work is the
demonstration that n on p photodiodes are inherently
more stable than p on n types in the ultraviolet and
blue spectral regions, but that stable p on n devices
can also be produced with sufficient care.
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The paper describes the design of a set of optoelec-
tronic switches having an interdigitated electrode
structure and implemented with high resistivity GaAs
photoconductive substrates. A theoretical analysis is

developed for determining the pulsed light ON state
resistance (peak conductance), OFF state (dark) re-
sistance, and the associated capacitances for the vari-

ous designed gap geometries. Data are provided on
the processing steps used in successfully fabricating a
working set of switches based on the theoretical
design. A test apparatus is used to make measure-
ments of the pulsed light conductance of these de-
vices having nominal gap spacings of 5, 10, 20, and 40
micrometers.
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The current status of silicon self-calibration and its ap-
plications are reviewed, including the results of a
number of intercomparisons that establish the suitabil-

ity of self-calibration for high accuracy applications.
Some current research directions known to the author
are described, and possible future directions are con-
sidered.
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The manuscript reviews work at Los Alamos National

Laboratory on the use of optical fiber sensors for the

measurement of pulsed electric currents. It is based on
a presentation at the SPIE Advanced Study Institute

Series on Broadband Photonic Sensors held in

Howey-in-the-Hills, Florida, in April, 1986.
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The authors describe the performance characteristics

of polarimetric Faraday-effect magnetic field sensors
employing ferrimagnetic sensing elements, such as yt-

trium iron garnet (YIG). Experimental results of sensor
sensitivity, linearity, and directionality are presented for

three cylindrical YIG samples, each having a different

length to width ratio.
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Planar silicon photosensor technology, which is suita-

ble for integrating photosensors and circuits, is ad-
vancing in four roughly orthogonal directions. These
are (1 ) the accuracy with which the photosensor output
signal can be related to the incident radiation, (2) the
level of integration as measured by the number of pho-
tosensors in a system, (3) the level of integration as
measured by the complexity of the processing of the
photosensor output signals before presentation to a
human observer or another system, and (4) the com-
plexity of the photosensor structure. A brief overview
of each of these areas accompanied by illustrative re-

sults is presented.
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A matrix method which is applicable to an arbitrary po-
tential variation represented by a set of linear functions

such as multiple quantum well structures in the pres-

ence of a static electric field is described. An analytical

expression for the mean lifetime of the quasi-bound
state of a single quantum well in the presence of a
static electric field is obtained.
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Standards to support the emerging photonics/
lightwave technology industry can be classified into

two groups: physical primary standards maintained by
national standards laboratories and standard meas-
urement procedures agreed upon by domestic and
international voluntary standards bodies. The meas-
urement of absolute optical power leads the prioritized

list of primary standards needs. The progress at NIST
toward the development and distribution of optical

power and other primary standards is reviewed. Stand-
ard measurement procedures to characterize fiber,

cables, sources, detectors, and lightwave systems
have been the focus of domestic and international

standards bodies for the past decade. The interaction

between NIST and these standards groups to evaluate
the precision and accuracy of several test methods will

be reported.
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A broad feature near 3.5 eV was observed in the inter-

nal quantum-efficiency spectra of various silicon pho-
todiodes. This appears to be the first time this feature
has been reported. The feature was clearly resolved in

spectra from photodiodes with strong surface fields at

the oxide-silicon interface, but was small enough to

preclude observation in a previously published spec-
trum of field-free silicon. The feature is attributed to a
local maximum in the quantum yield for electron-hole
pair production that is expected at direct transitions in

the vicinity of the Gamma point in the silicon Brillouin

zone. Qualitative arguments suggest that the magni-
tude of the feature increases with increasing surface
field due to field-assisted impact ionization, and in the
case of depleted surfaces, also due to band-gap nar-

rowing in the surface-depletion region.
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The authors have designed and tested a simple instru-

ment to measure the diffuse reflectance of good qual-
ity optical surfaces such as the surfaces of semicon-
ductor detectors with uncertainties of about 3%.
Measurements have been performed on Si photo-
diodes and on a sample of known reflectance at tviro

different wavelengths.
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Holographic stereograms, which have potential use as
3-D optical displays, have been made from stereo
pairs of computer-generated, shaded, polygonal-solid
models. The reconstructed virtual images from this

type of hologram are more realistic than those from
similar holograms made using simple wire-frame com-
puter models. To generate the shaded polygonal
models, the Automated Manufacturing Programming
Language Environment (AMPLE) system, developed
at NBS, was used. The computer images from AMPLE
were photographed directly from a CRT screen onto
35 mm slide film, with the CRT image rotated by 10
deg about a vertical axis between adjacent photos in

order to make the stereo pairs. A focused-image, white
light hologram system was then used to convert the
stereo 35 mm slide pairs into the final stereograms.
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The state of the art in the design of fiber sensors for

pulsed electric currents is reviewed. Some of the more
useful configurations are described and compared.
Transfer functions are computed and used to illustrate

the effect of linear birefringence and twisting on the
characteristics of the sensors. The technique of an-
nealing bend-induced birefringence is described and
its present capabilities indicated. An analysis of the ul-

timate limits to noise equivalent current is given, sug-
gesting that several orders of magnitude improvement
should be obtainable.
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Forward and self-seeded backward waves in proton-
exchanged waveguides exhibit repetitive transient

coupling with a threshold of 10's mW at 1064 nm. A
time series of the quasi-periodic coupling suggests in-

termittency as a route to chaos.
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The paper reviews recent developments in the appli-

cation of the Faraday effect to electric current and
magnetic field sensing. The advantages and disadvan-
tages of using the Faraday effect for magnetic field or

electric current measurements are discussed. The
principles and development of Faraday effect sensors
have recently been reviewed. In the paper, more
recent results are emphasized.
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Thermal imaging.

A new type of thermal resolution test target optimized
to minimize the effects of lateral thermal gradients at

low thermal contrast is described. This target consists
of thin-film inconel heater strips over an etched silica

substrate bonded to an aluminum heat sink. A simple,

finite-difference model is used to study how variations

in target construction and materials affect the generat-

ed thermal resolution test pattern. The construction,

testing, and use of this type of target to extend the
lower end of the contrast range of a conventional
target are described.

Power & Signal Transmission Devices
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Waveguide with circular bends are analyzed by means
of a conformal transformation in conjunction with the

WKB method of dealing with the nonuniform refractive

index that results from the transformation. The result is

a prediction of the operational parameters of the bent
guide, including the loss. The transformation makes
possible an intuitive understanding of the cause of the

loss.
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Potential errors in the measurement of optical fiber

power when using a calibrated power meter with con-

nectors of various types and from different vendors is

discussed. Data is given on the error and standard de-
viation due to biconic connectors from a limited

number of vendors. The authors speculate that the
error is due to reflecting surfaces on the connector
end. To confirm the hypothesis, they tested two con-
nectors whose reflective ends have noticeable differ-

ences. The data illustrates the differences seen
among connectors. The data indicates that a user
should expect measurement error in most cases. A
call for caution based on the results was issued.
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The paper describes a simple technique for measuring
the efficiency of adapters with losses less than 2dB.
The technique is useful in microwave applications

where a moderate error in the measured loss is ac-
ceptable. This error is less than 10% of the loss for

losses between 0.5 and 2dB, and is less than O.OSdB
below 0.5dB. An expression for the error is given.
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According to a new standard of the International Elec-

trotechnical Commission (lEC), a fast-transient test

must be applied to the connecting cables of electronic

equipment. The purpose of the test is to demonstrate
equipment immunity to fast transients resulting from
switching. Tests and simulations of the propagation
and attenuation of these fast transients in typical con-
necting cables are described, placing the lEC require-

ments in perspective.
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A transparent thin film thermocouple, and a method of

manufacturing, comprises a positive element of indium
tin oxide (ITO) and a negative element of indium oxide
(In203) formed on a surface by reactive sputtering

with the elements being electrically joined to form a
hot junction for conversion of heat into electricity.
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The medium- and long-term frequency stability of most
quartz-crystal-controlled oscillators is degraded by
various environmental effects. The most important of

these are acceleration, temperature, load change, hu-
midity and possibly pressure. The paper shows data
which indicate that the medium- and long-term fre-

quency stability of some oscillators can be improved
by controlling the moisture and pressure around the
oscillator. Measurements on four different quartz-crys-

tal-controlled oscillators of three different designs
yielded improvements of 2 to 5 in frequency stability

for measurement times of 1 to 1 1 days. The frequency
stability of one oscillator, with very low drift, improved
to 3 -I- or - 1 x 10(-13) for measurement times from
0.03 s to 21 days. Supplemental experiments indicate

that the probable cause for these improvements is the
stabilization of frequency changes due to moisture that

corresponds to a fractional change in frequency of

about 1 0(-9) for a 1 00 percent change in the relative

humidity at room temperature. If these improvements
can be routinely obtained in other precision quartz-

crystal-controlled oscillators, then they may become
useful for some applications generally thought to re-

quire atomic standards.
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The electrostatic field equations governing the behav-
ior of a capacitive array sensor are solved using a two-
dihiensional finite element method. The response of

the probe to surface flaws in conductors and dielec-

trics is examined by calculating the change in the
probe's admittance as it is scanned across the flaw.

The change in admittance, delta Y, is obtained by eval-

uating a line integral involving the electrostatic poten-
tial and its normal derivative. Results of parametric
studies are reported showing the relative effects of the
specimen's dielectric constant and flaw size on probe
signals.
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Comparators, Reprints.

The book entitled, 'The Current Comparator,' by
W.J.M. Moore and P. N. Miljanic has been reviewed.

The review material includes an overall assessment of

the coverage of the subject, and addresses the clarity

and effectiveness of the authors in reaching their in-

tended audience. The book is concise, yet includes a
comprehensive monograph covering the basic princi-

ples, construction, details, error sources and error re-
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duction techniques for magnetic current comparators.

Alternating (power frequency) and direct current com-
parators are covered. Numerous applications and in-

struments utilizing current comparators are described.

Tfie bool< will serve both as tutorial material for the un-

initiated and as a reference volume for the expert.
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M. B. Bloch, J. C. Ho, C. S. Stone, A. Syed, and F. L.

Walls. 1989, 5p
Pub. in Proceedings of Annual Symposium on Fre-

quency Control (43rd), Denver, CO., May 31 -June 2,
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Keywords: "Quartz resonators, "Crystal oscillators,

"Frequency stability. Random noise. Reprints, Allan

variance. Flicker noise. Phase noise.

Recently, two specially modified low-level, high-quality

5 MHz quartz oscillators were tested for spectral purity

and stability at the National Institute of Standards and
Technology. Such oscillators can exhibit parts-in-10 to

the 14th power flicker floor stability in high precision

quartz, frequency-source applications. Extensive de-
tails of measurement methodology are given.
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Classical Phase Diffusion in Small Hysteretic Jo-
sephson Junctions.
Final rept.
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Grant N00014-88-F-0077
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Keywords: "Josephson junctions. Microwave frequen-
cies, Brownian movement. Simulation, Reprints, Phase
diffusion, Critical current.

The existence of classical phase diffusion in hysteretic

junctions is demonstrated by quantitative agreement
between experimental and simulated l-V curves. The
simulations are based on a circuit that accurately

models both the junction and its external shunting im-

pedance at microwave frequencies. It is shown that

the bias current at which the junction switches from the
phase-diffusion state to the voltage state is sensitive

to dissipation at microwave frequencies.
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PB90-205923 Not available NTIS
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Comparisons of the NML (National Measurement
Laboratory) and NISI (National Institute of Stand-
ards and Technology) Representations of the Ohm
Using Transportable 1 Omega, 10 k Omega, 10 pF,
and Quantized-Hall-Resistance Standards.
Final rept.

P. C. Coogan, B. W. Ricketts, G. W. Small, M. E.

Cage, R. F. Dziuba, and J. Q. Shields. 1989, 6p
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tronics. Measurement, Reprints.

Ohm representations of the National Measurement
Laboratory in Australia and the National Institute of

Standards and Technology in the United States have
been compared by four different methods. The meth-
ods involved the transport and intercomparison, over a
fifteen-month time period, of three 1 omega resistors

on two occasions, one 1 0 k omega resistor, three 1

0

pF capacitors on two occasions, and one quantized
Hall device. The excellent agreement of the compari-
sons of the ohm representations omega(NML) and
omega(NIST) obtained by the four methods provides
rigorous tests of the accuracies of fifteen different

measurement systems used at the two laboratories.

The weighted mean of the difference between
omega(NML) and omega(NIST) was found to be
(1 .3664 + and - 0.0081 ) ppm for 1 January 1 986.
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Special Test and Evaluation Methods Used for a
Nine-Axis Accelerometer.
J. D. Ramboz. Oct 89, 39p NISTIR-89/4195
Contract DOT-HS-01709
Sponsored by National Highway Traffic Safety Admin-
istration, Washington, DC.

Keywords: "Accelerometers, "Miniaturization, Measur-
ing instruments. Crash tests. Vibration, Transducers,
Graphs(Charts), Sensitivity, Performance tests. Rotat-

ing bodies. Calibrating.

The test methods used to characterize and evaluate

the performance of a miniature nine-axis accelerome-
ter are discussed. A special transducer containing nine

separate linear accelerometers were examined. The
intended application for this type of device is to derive

angular acceleration data for dynamic head motion
measurements relating to automobile crash studies.

The accelerometers, amplifiers, multiplexer, frequency
modulation telemetry transmitter and power supply are
all to be molded into an athletic orthodontic mouth-
piece and data will be obtained from measurements
taken from boxer's head motions. The transducer pa-

rameters tested include axial and transverse linear vi-

bration sensitivities, equivalent acceleration noise, ef-

fects of power supply voltage variations, and mouth-
piece vibration transmissibility. Special test apparatus
described includes a dual centrifuge and a dual spin-

axis rate-table. Test philosophy and some test results

are used to illustrate how apparently conflicting test

results can be used to explain transducer performance
under test conditions of combined environments.
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trical impedance. Comparison, "Inductance standards,
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Procedures for calibrating customers' inductance
standards using a commercial impedance meter to

compare them with NIST inductance standards by a
substitution method are reported. These procedures
are based on a six-month evaluation of the meter by
measuring a group of six NIST inductance standards of

different values at a frequency of 1 kHz. For each in-

ductance standard, the results of measurements with

the meter and the Maxwell-Wien bridge, which is used
to realize the henry at NIST, are analyzed to determine
the stabilities of the standards and the impedance
meter as well as to estimate the random transfer un-

certainty of the meter measurements. Values of in-

ductance obtained using the Maxwell-Wien bridge are
compared with corresponding values of inductance
obtained with the meter by substituting customers' in-

ductance standards with the six NIST standards over a
period of six months. The statistical analyses used to

assure that measurements made using such proce-
dures are in control are described, as well as future

plans to expand the substitution technique to include

other values of inductance standards at various fre-

quencies.
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Fabrication of Ultrasmall Nb-AIOx-Nb Josephson
Tunnel Junctions.
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The authors describe a fabrication process to make
Nb-AIO(x)-Nb edge junctions with areas as small as
0.0022 square micrometers and with current densities

from 10 to 24 000 A/sq cm. The junction conductance
was low for voltages below the superconducting

energy gap which indicates good quality tunnel bar-

riers. Coulomb gap measurements obtained when the
junctions were in the normal state were used to find

the junction capacitance. Junction capacitance as
small as 0. 1 8 fF has been measured.

Semiconductor Devices

000,864
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Stanford Univ., CA.
Report on an Interlaboratory Electromlgration Ex-
periment.
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Keywords: "Integrated circuits, "Metallizing, Separa-
tion, Failure(Mechanics), Ionic current. Reproducibility,

Chips(Electronics), Wafers, Profilometers, "Electroml-
gration, "Very large scale integration, Kelvin resist-

ance.

Electromigration is a metallization failure mechanism
that is of concern for Very Large Scale Integration reli-

ability. Ambiguities exist in the electromigration char-
acterization of metallizations. These ambiguities are, in

general, due to the different test structures and meas-
urement methodss used and to the incomplete report-

ing of the results from such characterizations. An inter-

laboratory experiment has been organized to address
this problem. The purpose of the experiment is to

assess the reproducibility of electromigration charac-
terizations and to establish the technical base needed
to develop guidelines for the design of electromigra-
tion test structures, for methods to measure the
median time to failure of metallizations, and for report-

ing characterization measurements.
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ductors, Instruments, "Center for Electronics and
Electrical Engineering, National Institute of Standards
and Technology.

The report is the twenty-seventh issue of a quarterly

publication providing information on the technical work
of the National Institute of Standards and Technology
(formerly the National Bureau of Standards) Center for

Electronics and Electrical Engineering. The issue

covers the following second quarter of calendar year
1989 events: Semiconductor technology program; Sig-

nals & systems metrology program: Fast signal acqui-

sition, processing, & transmission; Electrical systems;
and Electromagnetic interference.
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Electrical Characterization of Beta Silicon Carbide
MIS (Metal-lnsulator-Semiconductor) Capacitors
with Thermally Grown or Chemical-Vapor Deposit-
ed Oxides.
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"MlS(Semiconductors).

Metal-lnsulator-Semiconductor capacitors were fabri-

cated on beta silicon carbide single crystals. The insu-
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lating layers were thermally grown oxides or chemlcal-
vapor-deposlted oxides. Various oxidation conditions

and post-deposition densification treatments were in-

vestigated. Capacitors were characterized by capaci-
tance-voltage measurements. The effects of measure-
ment frequency, voltage sweep rate, illumination, and
temperature (to 300C) on the C-V response were de-
termined. Interface trap distributions were estimated
from the high-frequency capacitance. Oxide fixed

charges were 5 to 9 x 10 sup 11 /sq cm and interface
trapped charge density at mid-gap levels was 0.5 to

2.0 x 1 0 sup 1 1 /sq cm/eV.
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Silicon films on buried oxide layers formed by oxygen
implantation have been studied using selected area
channeling patterns and chemical etching. Neither
technique provides the detailed information on defect
morphology available from cross sectional TEM, but
both techniques appear capable of providing useful in-

formation on defect densities. Sample preparation is

certainly easier for both than for TEM, and the chan-
neling pattern approach is non-destructive. There is

some promise that they can be extended to the case
of lower defect densities, although it is not clear how
far. The analysis of the channeling pattern data and
the correlation of that analysis with film quality needs
to be more firmly established.
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Relationship between Accelerating Voltage and
Electron Detection Modes to Linewidth Measure-
ment in an SEM (Scanning Electron Microscope).
Final rept.
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The basic premise underlying the use of the scanning
electron microscope (SEM) for linewidth metrology in

semiconductor research and production applications is

that the video image acquired, displayed, analyzed,
and ultimately measured accurately reflects the struc-

ture of interest. However, it has been clearly demon-
strated that image distortions can be caused by the

detected secondary electrons not originating at the
point of impact of the primary electron beam and by
the type and location of the secondary electron detec-
tor. These effects and their contributions to the actual
image or linewidth measurement have not been fully

evaluated. The basic intent of this work is to demon-
strate the magnitude of the errors introduced by
beam/specimen interactions and the mode of signal

detection at a variety of beam acceleration voltages
and to discuss their relationship to precise and accu-
rate metrology.
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Final rept.

E. Barouch, B. Bradie, H. Fowler, and S. V. Babu.
1989, Up
Sponsored by National Science Foundation, Washing-
ton, DC, and Air Force Office of Scientific Research,
Boiling AFB, DC.

Pub. in Proceedings of KTI Microelectronics Seminar,
San Diego, CA., November 6-7, 1 989, p1 23-1 36.

Keywords: "Lithography, "Mathematical models. Inte-

grated circuits, Microelectronics, Simulation, Algo-
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Three-dimensional calculations.

A three dimensional planar substrate positive photore-
sist simulation process in optical microlithography is

presented. The system includes components for the
calculation of the aerial image, the exposure-bleaching
of the resist material, and the dissolution process.
Standard computational techniques are being em-
ployed for the aerial image. The exposure model uses
a continuum approximation of the Berning's field equa-
tion in conjunction with a suitably chosen WKB ap-
proximation. The local mathematical equivalence of

the Solent diffusion system to the front propagation de-
scribed by the eikonal system is employed by the dis-

solution algorithm. The algorithm does not produce
shock waves or discontinuities in the developed pro-
files.
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The high frequency and quasi-static capacitance of an
MOS capacitor on a layer of insulator (MOSOS) has
been modeled using numerical solution by perturba-
tion analysis of the basic semiconductor equations.
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Interface Trap Effects on the Hot-Carrier Induced
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Foundry and hardened n-channel MOSFETs were
stressed with dynamic AC pulses and with static DC
voltages. The pre-rad hot-carrier induced degradation
is much more severe in the dynamic case than in the
static case for the hardened devices. The data suggest
that the pre-radiation hot-carrier degradation is strong-
ly influenced by the relative density of interface traps
and by the pulse structure. The post-radiation hot-car-

rier degradation is mainly influenced by the amount of

radiation induced fixed oxide charge.
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Temperature Induced Rebound in Power MOS-
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Enhancement mode n-channel power MOSFETs were
investigated for rebound. They received 300 krad(Si)

gamma dose under positive gate bias with source and
drain grounded. The irradiated transistors were ther-

mally annealed with all terminals shorted or under
positive gate bias with drain and source shorted, at

temperatures from 60 C to 150 C. Threshold voltage
rebound was observed for some transistor types under
certain experimental conditions.
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Investigation of Photoconductive Picosecond Mi-
crostripline Switches on Self-Implanted Silicon on
Sapphire (SOS).
Final rept.

P. Polak-Dingles, G. Burdge, C. H. Lee, A. C.
Seabaugh, R. T. Brundage, M. I. Bell, and J. Albers.
1987, 3p
Pub. in Proceedings of Topical Meeting on Picosecond
Electronics and Optoelectronics Conference, Incline

Village, NV., January 14-16,1 987, p79-81

.

Keywords: Electrical resistivity. Radiation damage.
Photoconductivity, Reprints, "SOS(Semiconductors),
Amorphous silicon, Microstrip devices. Ion implanta-
tion. Picosecond time, Silicon ions, Raman effect.

Silicon and sapphire switches, damaged by implanta-
tion with 270 keV Si ions at fluence levels of 10 to the
1 2th power to 2 x 1 0 to the 1 5th power per sq cm, have
been characterized by picosecond cross-correlation,
Raman, and resistivity measurements. Response
times as short as 9 ps were measured for an implant
dose of 10 to the 14th power. Raman measurements
indicate amorphous silicon is not formed until the dose
reaches 2 x 10 to the 15th power per sq cm, but there
is no further decrease in response time at the higher
doses. The resistivity peaks at the same dose level the
minimum response time is observed, and then de-
creases for higher dose. The mobility decreases mon-
otonically with increasing implant dose. The authors
found that the optimum implantation condition is one
that produces heavy damage in the material without
fully amorphizing the silicon. Amorphization decreases
the on/off ratio of the device through reduction of both
dark resistance and mobility, without increasing the
speed of the device.
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The paper introduces directed graph techniques to

serve as an expert system rule generator by classifying

selections of tested wafers into groups based on simi-

larities of the spatial distributions of their parametric
test structure measurements. The rules can be used to

supplement rules derived by other means for diagnos-
tic process analysis, work-in-process wafer screening,
and yield and reliability management.
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In this continuation of previous work, cubic SIC metal-

insulator-semiconductor (MIS) capacitors with ther-

mally grown or chemical-vapor-deposited (CVD) insu-
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lators were characterized by capacitance-voltage (C-

V), conductance-voltage (G-V), and current-voltage (I-

V) measurements. The purpose of these measure-
ments was to determine the four charge densities

commonly present in an MIS capacitor (oxide fixed

charge, N(f); interface trap level density, D(it); oxide

trapped charge, N(ot); and mobile ionic charge, N(m))

and to determine the stability of the device properties

with electric-field stress and temperature. Ttie section

headings in the report include the following: Capaci-
tance-voltage and conductance-voltage measure-
ments; Current-voltage measurements; Deep-level

transient spectroscopy; Conclusions (Electrical char-

acteristics of SiC MIS capacitors).
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Infrared inspection.

The Special Publication reviews the thermal properties

of power transistors and integrated circuits and dis-

cusses methods for characterizing these properties.

The discrete devices discussed include bipolar transis-

tors and metal-oxide-semiconductor field-effect-tran-

sistors. Measurement problems common to these de-

vices, such as deciding the reason for requiring a par-

ticular measurement, adequate reference temperature
control, selection of a temperature-sensitive electrical

parameter, and separation of electrical and thermal ef-

fects during measurement are addressed. Due to the
inherent difficulties in measuring and analyzing the
thermal properties of active integrated circuits, an ap-
proach using specifically designed thermal test chips
for evaluation of new die-attachment and packaging
schemes is finding wide acceptance in the industry. In

this Special Publication, indirect (i.e., electrical) meas-
urements, direct (e.g., infrared) measurements, and
computer simulation techniques for thermally charac-
terizing integrated circuits are discussed in terms of

their usefulness in characterizing VLSI packages.
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The motivation for using computers to simulate the
electrical characteristics of transistors is discussed.
The authors' work and that of others in the area of

device physics and modeling is described. The authors
compare conventional device physics with an alterna-
tive approach to device physics that is more directly

traceatile to quantum-mechanical concepts. The au-
thors then apply this new approach to quasi-neutral re-

gions, space-charge regions, and regions with high
levels of carrier injection. The limits for using theoreti-

cal results from uniform media in numerical simulations
of devices with large concentration gradients are dis-

cussed. New calculations of the effective intrinsic car-
rier concentrations for gallium arsenide and silicon are
also given. The authors conclude with examples of ap-
plying quantum-mechanically-based device physics to

energy band diagrams for heterojunction bipolar tran-

sistors, MOS capacitors, and homojunction bipolar

transistors.
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Freestanding, single-crystal, semiconductor mem-
branes with thicknesses in the range of a few tens of

nanometers to tens of micrometers are of increasing

technological interest today. Their applications range
from high speed electronic devices to electromechani-
cal devices and pressure sensors. The review paper
identifies two general classes of techniques for pro-

ducing such thin membranes: dissolution of single-

crystal wafers, and direct growth of single-crystal

membranes. Numerous specific techniques in each
general class are discussed. The discussion of each
technique includes a brief explanation of the reason
why it works, a description of the actual experimental
implementation, an analysis of the range of thickness
that can be produced, and the crystalline and electrical

quality of the membranes. Unusual difficulties with im-

plementing a technique, or special advantages of a
technique are also noted. Since this review is intended
to aid in the selection of a technique for producing thin

semiconductor membranes when one has a particular

application in mind, note is made of those applications

for which the membranes produced with each tech-

nique are particularly well suited.
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Semiconductors(Materials), Reprints, 'MOSFET.

A new method for determining the channel length of p-

channel MOSFETs is proposed and experimentally
tested. The method is based on the relationship be-
tween the channel area and the body-to-gate current
in the Fowler-Nordheim tunneling regime. The new
method provides an alternative to conventionally used
techniques, namely, the channel-conductance and the
gate-capacitance methods, since it circumvents meas-
urement interferences due to the parasitics encoun-
tered in these methods.
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Semiconductor Technology for the Non-Technolo-
gist, Second Edition.
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The properties of semiconductor materials, the meth-
ods of processing them, and the solid-state products
made from them are described in terms intended to be
understandable by the lay person. The semiconductor
industry has grown at a rate of 21% per year com-
pounded for the last twenty years, and its products
have declined in unit cost by a factor of five in current
dollars (a factor of ten in constant dollars) in the same
pehod. This very satisfactory but anomalous behavior
has attracted the interest of many who are not familiar

with the technology of the industry, yet who need to

have some understanding of it. The report is intended
to help meet that need.
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Tne twenty-fourth issue of the quarterly publication
provides information on the technical work of the Na-
tional Institute of Standards and Technology (NIST)
Center for Electronics and Electrical Engineering
(CEEE). It covers the first quarter of calendar year
1990. Abstracts are provided by technical area for

papers published during the quarter.
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Experimental results of the failure of power MOSFET's
during inductive turn-off are discussed. The electrical

characteristics of these devices during failure are
shown to be identical to those of a bipolar transistor

undergoing second breakdown. Other comparisons of

the power MOSFET failure and bipolar second break-
down are made. A nondestructive measurement
system is used that allows repeated measurements of

the failure characteristics as a function of various pa-
rameters to be made on a single device. It is shown
that commercially available power MOSFET's do not
fail as a result of dV/dt currents. Drain voltage slew
rates up to 22 V/ns were studied. Other measure-
ments show that the drain voltage at which failure

occurs increases with temperature, the critical current
above which failure occurs decreases with tempera-
ture, and the magnitude of the load inductance has no
effect on the failure. The results of the study are con-
sistent with the theory that activation of the parasitic

bipolar transistor initiates the power MOSFET failure

during turn-off.
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A one-dimensional analytic model for the insulated
gate bipolar transistor (IGBT), which includes a high-

doped buffer layer in the low-doped bipolar transistor

base, is developed. The model is used to perform a
theoretical trade-off study between IGBT's with and
without the buffer layer. The study is performed for de-
vices of equal breakdown voltages, and the critical pa-
rameters chosen to 'trade-off' are turn-off switching
energy loss (related to turn-off time) and on-state volt-

age, both at a given current The results of the model
predict that for equal breakdown voltages an optimized
device with a buffer layer has less switching energy
loss for a given on-state voltage than an optimized
device with no buffer layer.
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Contract DNA-IACRO-88-800
Sponsored by Defense Nuclear Agency, Washington,
DC.
Pub. in Review of Scientific Instruments 61, nIO

P2542-2545 Oct 90.
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con on insulator, Ion implantation.

The design and performance of a high-precision opti-

cal reflectometer are described. This instrument has
been optimized for measuring the specular reflectivity

of thin films and multilayer structures of interest in

semiconductor technology. Its design emphasizes
high spectral and spatial resolution, photometric accu-
racy, and stray light rejection. Use of a spectrometer
drive linear in wavenumber (energy) and a flexible data
acquisition system facilitates data analysis. The per-

formance of the reflectometer is demonstrated using a
set of specimens consisting of silicon-dioxide layers on
silicon substrates for which the oxide thicknesses had
been determined by ellipsometry. Excellent agreement
is obtained between the thicknesses derived from the
reflectivity spectra and those determined ellipsometri-

cally.
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Simulation results are presented for a MOSFET with

position and energy (potential) dependent interface

trap distributions which may be typical for devices sub-
jected to interface trap producing processes such as
hot-electron degradation. The interface trap distribu-

tion is modeled as a Gaussian peak at a given position

along the channel while the energy dependence is de-
rived from C-V measurements from an MOS capacitor
exposed to ionizing radiation. A novel fixed-point tech-

nique is used to solve the two-dimensional boundary-
value problem. The technique is shown to be globally

convergent for arbitrary distributions of interface traps.

A comparison of the convergence properties of the
Newton and fixed-point methods is presented, and it is

shown that for some important cases the Newton
technique fails to converge while the fixed-point tech-

nique converges with a geometric convergence rate.
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Materials Problems Affecting Reliability and Yield
of Wire Bonding in VLSI (Very Large Scale Integra-
tion) Devices.
Final rept.
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Materials problems have always been a significant

cause of wire bond failures in microelectronics. How-
ever, modern VLSI materials, processing, and packag-
ing methods combined often result in new or masked
versions of old failure mechanisms. The paper de-
scribes the classical Au-AI intermetallic compound

problem as described by a new two-dimensional finite

element diffusion model, and demonstrates that diffu-

sion in poor welds is more rapid than in bulk couples.
Failures resulting from modern bonding material cou-
ples (e.g., Cu-Au, Al-Ag, etc.) can result in bond fail-

ures superficially resembling Au-AI type failures. Fail-

ures resulting from bonds made to contaminated gold
electroplated films are described, and a new failure

model resulting from hydrogen in these films is shown.
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Investigation of the Drive Circuit Requirements for
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(IGBT).
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The drive circuit requirements of the Insulated Gate Bi-

polar Transistor (IGBT) are explained with the aid of an
analytical model. It is shown that non-quasi-static ef-

fects limit the influence of the drive circuit on the time
rate-of-change of anode voltage. Model results are
compared with measured turn-on and turn-off wave-
forms for different drive, load, and feedback circuits

and for different IGBT base lifetimes.
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Photoinduced transient spectroscopy (PITS) was used
to measure the persistent photoconductive (PPC) re-

sponse in n-type separation by implanted oxygen
(SIMOX) film resistors. A broadband, single-shot,

flashlamp-pumped dye laser pulse was used to pho-
toexcite interband electrons in the film, and the excess
carrier population decay was measured at tempera-
tures in the 60-220-K range. The PPC signals exhibit

nonexponential character and the conductivity tran-

sients are recorded as a function of temperature for

variable periods up to 30 s. The photoconductive data
are analyzed by using the Queisser and Theodorou po-
tential barrier model, and a logarithmic time-decay de-
pendence is confirmed for the first time in SIMOX ma-
terial. The hole-trap density at the conductive-film-

buried-silica interface is calculated to be in the high 10
to the 15 power/cc to low 10 to the 16 power/cc
range. The sensitivity of PITS is demonstrated to be
appropriate for characterization of the SIMOX inter-

face structure and for material qualification.
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Semiconductor Measurement Technology: A Pro-
grammable Reserse-Bias Safe Operating Area
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The circuits and construction of a transistor turn-off

breakdown tester are described. Principles of oper-
ation for various circuits in the tester are discussed, as
well as those for the complete system. Construction
notes are given with layout guidelines. Included are

complete circuit schematics and details of construc-

tion of special parts used in the tester. Specifications
and performance data are also given in the document.
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Silicon-on-insulator formed by high-dose and high-
energy oxygen ion implantation in silicon, SIMOX, has
been characterized nondestructively by multiple-angle
ellipsometry using a He-Ne laser at 632.8 nm. A multi-

layered model exhibiting two interlayers, one between
the top silicon and the buried oxide and the other be-
tween the buried oxide and the substrate silicon, offers

a good representation of SIMOX. The distinction be-
tween low-temperature furnace anneal (1 1 50 C) and
high-temperature rapid thermal anneal (1150 C -i-

1 350 C) on as-implanted wafers is manifested in terms
of the optical properties of these trasition regions. It is

shown that the agreement between the theoretical
model and the experimental results improves for the
high-temperature annealed SIMOX.
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The letter is a response to the paper 'Improved Cali-

bration and Measurement of the Scattering Param-
eters of Microwave Integrated Circuits,' which pro-

poses an 'improved' version of the earlier TRL and
LRL schemes for network analyzer calibration. It

argues that the proposal is not an improvement but in

fact simply an alternative formulation of the earlier pro-

cedures.
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The National Institute of Standards and Technology
has begun a program supporting on-wafer scattering

parameter measurements. In contrast to many previ-

ous NIST endeavors, the program seeks to transfer

methodology into industrial measurement laboratories.

The subject of the paper is the development of calibra-

tion techniques and algorithms, rather than physical
standards, for the measurement of on-wafer scattering

parameters. In particular, the authors discuss a TRL-
based method which uses transmission lines as stand-
ards, but includes redundant measurements to im-

prove calibration accuracy and bandwidth.
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tion, US NIST.

The National Institute of Standards and Technology

has begun a program to develop standards and cali-

bration services for microwave wafer-level probing

systems. The standards will be based on planar trans-

mission lines and are designed to support measure-

ments between 1 and 40 GHz. The program objec-

tives, organization, and plans are discussed.

General
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A low resistivity contact to a hlgh-T(c) superconductor

is made by forming a contact pad on the surface of an
abraded or freshly prepared superconductor by depos-
iting an inert metal on the surface so that a surface

resistivity between the surface of the high-T(c) super-

conductor and the pad is established of less than

about 1000 microohm-cm squared at high-T(c) super-

conductor operating temperatures.
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By characterizing an unknown emitter with equivalent

vector electric- and magnetic-dipole moments, a theo-

retical basis to express the radiation properties of such
an emitter in terms of these unknown dipole moments.
Power and relative phase measurements from appro-

priate ports of a transverse electromagnetic (TEM) cell

when the emitter is placed at the cell's center are

proven to be sufficient to determine quantitatively the

unknowns and therefore, the radiation characteristics.
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The bibliography lists the publications by the staff of

the Electromagnetic Fields Division of the National In-

stitute of Standards and Technology for the period

January 1970 through August 1989. It supersedes
NISTIR 88-3900 which listed the publications of the

Electromagnetic Fields Division from January 1970
through August 1988. Selected earlier publications

from the Division's predecessor organizations are in-

cluded. Topics discussed include Antennas, Dielectric

measurements. Electromagnetic interference. Micro-

wave metrology. Noise, Remote sensing, Time
domain. Waveform metrology, and Miscellaneous.
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The National Institute of Standards & Technology
(NIST) Electrosystems Division of the Center for Elec-

tronics and Electrical Engineering and the NIST Auto-

mated Manufacturing Research Facility of the Center
for Manufacturing Engineering have started a three-

year program entitled, 'A Data Format Specification for

Hybrid Microelectronic Assemblies' sponsored by the

Naval Ocean Systems Center, San Diego. The project

objective is to develop a specification for a neutral

format to promote the exchange of design and manu-
facturing data for hybrid microcircuit assemblies. Com-
ments from industry are being solicited at two special

workshops.
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The brief report is on the Federal Conference on Com-
mercial Applications of Superconductivity, Washing-
ton, DC, July 28-29, 1987.
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The paper will review the principles of Josephson array

voltage standards and then discuss the four goals of

array development at the NBS in Boulder. The goals
are the fabrication of more reliable and stable devices,

the development of larger arrays to achieve voltages
approaching 1 0 volts, the development of an automat-
ed system to facilitate a wide variety of calibrations

and the support of a rapidly growing list of standards
laboratories using NBS array devices.
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of Electrical and Electronic Engineers.

The report highlights examples of interactions be-

tween the National Institute of Standards and Technol-

ogy (NIST) and the Institute of Electrical and Electronic

Engineers (IEEE) since October 1, 1987. It is meant to

be representative, not all-inclusive. The interactions

are organized by IEEE Societies in the following cate-

gories: editors, committee memberships and contribu-

tion to standards, conferences and workshops, and
publications. Recent NIST recipients of IEEE honors
and awards are also provided. The report illustrates

many activities which are designed to disseminate
NIST's most recent technical advances and to learn of

the technical challenges facing engineers in industry.
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The paper describes the design and operation of an 18
992 Josephson-junction array which can generate ref-

erence voltages up to 12 V. The device has applica-

tions for the direct calibration of Zener reference

standards, calibrators, and digital voltmeters at the 1 0-

V level, and for very accurate linearity and ratio meas-
urements.
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The paper reviews four applications of superconducti-
vity which are of current interest in metrology. These
applications are Josephson series-array voltage

standards, cryogenic current comparators, a super-

conducting sampling oscilloscope, and a new bolome-
ter based on a kinetic inductance thermometer.
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The National Institute of Standards and Technology
has devised an improved version of the Doppler shift
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method to measure the scattering levels of different

sizes and types of microwave absorber. The technique

is useful as an inexpensive and simple method for

measuring individual absorber pieces with good accu-

racy and sensitivity. The system does not require a
large anechoic facility nor a sophisticated measure-
ment system for gating out background scattering. Re-
flectivity levels on the order of -80 dB can be meas-
ured and relative changes of 1 dB can be detected.

Sample results for absorber with and without fire re-

tardant salts and different sizes are presented.
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tute of Standards and Technology.

The National Institute of Standards and Technology
(NIST) is the nation's lead organization for the devel-

opment of measurement capability and for the mainte-

nance of national reference standards that assure the

uniformity of that capability. Within NIST, the Center
for Electronics and Electrical Engineering (CEEE) is re-

sponsible for measurements that support the U.S.

electronics industry. As part of fulfilling this responsibil-

ity, CEEE assesses measurement needs that affect

the competitiveness of the U.S. electronics industry in

emerging technologies. The report is the second in a
series that seeks to provide an increasingly compre-
hensive assessment of those needs.
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essing, 'Electromagnetic interference. Abstracts, Me-
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ing, Antennas, Lasers, Fiber optics, Superconductors,
National Institute of Standards and Technology.

The issue contains abstracts for all Center papers re-

leased for publication by the National Institute of

Standards and Technology in the quarter and citations

and abstracts for Center papers published in the quar-

ter. Technical topics addressed include: Semiconduc-
tor technology; Fast signal acquisition, processing,

and transmission; Electrical systems; and Radiated
electromagnetic interference.
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tion and Oxidation in Glow and Corona Dis-

charges.
Final rept.

R. J. Van Brunt, and J. T. Herron. 1990, 20p
Sponsored by Department of Energy, Washington, DC.
Div. of Electric Energy Systems.
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Electrical Insulation 25, n1

p75-94 Feb 90.
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'Glow discharges, 'Decomposition reactions, 'Oxida-
tion, Reaction kinetics, Collision cross sections. Free
radicals, Rates(Per time), Reprints, 'Corona dis-

charges, Chemical dissociation. Ion molecule interac-

tions.

It is known that sulfur hexafluoride (SF6), used as an
insulating gas in HV apparatus, will oxidize in electrical

discharges in the presence of oxygen or water vapor to

form various reactive and stable by-products. In order
to meaningfully interpret experimental data on rates of

oxidation and by-product formation in discharges, it is

necessary to apply theoretical chemical kinetics

models that utilize rates for numerous gas-phase proc-

esses as functions of gas temperature and/or electric

field-to-gas density ratio (E/N). Current knowledge
about the fundamental collision processes involving

electrons, ions, free radicals, and molecules needed to

understand the gas-phase discharge chemistry in SF6
is reviewed. Implications of the fundamental rate data
reviewed here to recently proposed chemical-kinetics

models of corona and glow-type discharges in SF6 are
discussed.
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Final Report. January 1988-December 1989.

L. F. Goodrich, R. B. Goldfarb, and S. L. Bray. Jan
90, 137p NISTIR-90/3935
Sponsored by Department of Energy, Washington, DC.

Keywords: 'Superconductors, 'Standards, Electrical
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esis, Superconducting wires, AC losses. Critical cur-

rent. Reference materials, Niobium stannides, Interla-

boratory comparisons. Circuit diagrams. Ripples.

A cooperative program with the Department of Energy,
the National Institute of Standards and Technology,
other national laboratories, and private industry is in

progress to develop standard measurement practices

for use in large-scale applications of superconductivity.

The report describes research for the period January
1988 through December 1989. It contains the results

of critical current studies on a large conductor Refer-

ence Material (RM), the effect of power-supply current

ripple, the measurements of large conductors, and an
interlaboratory comparison (round robin) of Nb3Sn
wires. Short-range variations in magnetic hysteresis

loss in multifilamentary Nb3Sn were studied. The re-

sults of participation in several interlaboratory com-
parisons are described.
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stracts, 'National Institute of Standards and Technolo-

gy-

The article is the twenty-second issue of a quarterly

publication providing information on the technical work
of the National Institute of Standards and Technology
(formerly the National Bureau of Standards) Center for

Electronics and Electrical Engineering. The issue of

the Center for Electronics and Electrical Engineering
Technical Publication Announcements covers the third

quarter of calendar year 1 989. Abstracts are provided

by technical area for papers published this quarter.
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Center for Electronics and Electrical Engineering:
1990 Program Description.
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Keywords: 'Electrical engineering, 'Research man-
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ing, Organizational structure. Programs.

The report describes selected projects of measure-
ment development that Center for Electronics and
Electrical Engineering (CEEE) is addressing during

fiscal year 1990. The report indicates the directions

that these projects will take in the next few years. The
report also describes selected accomplishments

during fiscal year 1 989. Because of the size of CEEE
and the scope of its work, only a representative sam-
pling of these projects and accomplishments can be
described in a document of this length. The report also
outlines new programs of measurement development
that CEEE has defined for future years.
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Pressure Effects on Partial Discharges in Hexane
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M. O. Pace, A. L. Wintenberg, T. V. Blalock, E. F.

Kelley, and G. J. FitzPatrick. 1989, 6p
Sponsored by Department of Energy, Washington, DC.
Elecric Energy Systems Program.
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breakdown. Experimental data, Life(Durability), Photo-
graphic techniques. Dielectric properties. Electrical po-
tential, Direct current. Reprints, 'Pressure effects.

The pressure dependence of partial discharges (PD)
has been experimentally investigated at a needle elec-

trode in hexane from subatmospheric pressure (near
hexane vapor pressure) to several atmospheres. Each
PD produces a phase transition in the liquid near the
needle which is photographed in synchronism with a
characteristic pattern of current pulses. An image pre-

serving optical delay allows photography to com-
mence just before or at inception of the discharge. In-

dividual current pulses comprising a characteristic pat-

tern are resolved. The cathode event consists of a
short pressure-insensitive inception phase, a pres-

sure-sensitive growth at a decreasing rate, and finally

a detachment and dissipation, sometimes with notice-

able contraction before detachment; increased pres-

sure reduces the growth rate and lifetime. The accom-
panying characteristic current pulse pattern always
ceases during the growth of the PD. For the anode
event, less extensive data similarly show slowing of

growth with increased pressure and a (different) char-

acteristic current pulse pattern.
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Sponsored by Harry Diamond Labs., Adelphi, MD.

Keywords: 'Electronics, 'Production engineering, 'As-
sembling, Technology assessment, Standardization,

Process control. Precision, Statistical quality control,

Flexibility, Technology innovation.

The National Institute of Standards and Technology
assisted the Harry Diamond Laboratories in an effort to

develop plans for a new program of research in elec-

tronics assembly technology. The need for research
was investigated in the domains of precision engineer-

ing, system integration, and process control. Rather
than engineering design problems, the emphasis was
on principles, techniques, and standards that could

help eliminate obstacles to widespread adoption of

state-of-the-art technology in assembly plants. Current
popular assembly methods as well as emerging new
trends were studied. Research projects are recom-
mended in the areas of (1) flexibility of equipment, (2)

precision handling of components, (3) equipment inter-

faces, (4) equipment programmability, and (5) statisti-

cal process control.
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Electric and Magnetic Dipole Radiation in a
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D. A. Hill. 1990, 15p
Pub. in Electromagnetics 10, p279-292 1990.

Keywords: 'Electromagnetic radiation. Magnetic di-

poles. Far field. Reprints, Electric dipoles. Born ap-

proximation.
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Electric and magnetic dipole radiation are studied for a
medium where random, small-scale inhomogeneities

are confined to a spherical shell region. Numerical re-

sults are presented for both the far-field pattern and
the total radiated power. When the random inhomo-
geneities are located In the near field of the source, an
electric dipole radiates a larger incoherent field than a

magnetic dipole because of the electric dipole's larger

reactive electric field.
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Magnetic Dipole Excitation of an Insulated Con-
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D. A. Hill. 1990, 7p
See also PB89-171664.
Pub. in IEEE (Institute of Electrical and Electronics En-

gineers) Transactions on Geoscience and Remote
Sensing 28, n3 p289-294 May 90.

Keywords: Magnetic dipoles. Electric conductors.

Characteristic impedance, Reprints, "Induced current.

Excitation of currents on an insulated conductor of

finite length with arbitrary terminations is studied for a
magnetic dipole source. For matched terminations, the

results agree closely with previous results for an infi-

nitely long conductor, but other terminations produce
end reflections that cause standing waves. Specific

calculations are presented for a vertical magnetic
dipole source, because this source produces the ap-

propriate horizontal electric field and could be used in

a borehole-to-borehole configuration. Numerical re-

sults for the induced current and secondary magnetic
field indicate that long conductors produce a strong
anomaly over a broad frequency range for any type of

termination.
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Final rept.
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Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Geoscience and Remote
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properties. Reprints.

A simple quasi-static expression has been derived for

the propagation constant of a two-wire transmission
line located at the air-earth interface. A numerical solu-

tion of the mode equation shows that the quasi-static

approximation is valid when the wire separation is

much less than a free-space wavelength. The quasi-

static approximation can be used to determine the
complex dielectric constant of the earth from measure-
ments of either the propagation constant or the char-
acteristic impedance of the transmission line.
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Center for Electronics and Electrical Engineering
Technical Progress Bulletin Covering Center Pro-
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This is the twenty-ninth issue of a quarterly publication

providing information on the technical work of the Na-
tional Institute of Standards and Technology (formerly
the National Bureau of Standards) Center for Electron-
ics and Electrical Engineering. The issue of the CEEE
Technical Progress Bulletin covers the fourth quarter
of calendar year 1 989. Abstracts are provided by tech-
nical area for both published papers and papers ap-
proved by NIST for publication.
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Standards and Technology, v95 n3 p21 9-235 May-Jun
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Keywords: "Standards, Josephson junctions. Arrays,

Design, "Voltage standards. Calibration, Operation.

The paper begins with a brief discussion of the physi-

cal principles and history of Josephson effect voltage
standards. The main body of the paper deals with the
practical details of the array design, cryoprobe con-
struction, bias source requirements, adjustment of the

system for optimum performance, calibration algo-

rithms, and an assessment of error sources for the
NIST-developed Josephson array standard.
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The document describes the procedures used at NIST
to calibrate dc voltage standards in terms of the NIST
volt. Three calibration services are offered by the Elec-

tricity Division: Regular Calibration Service (RCS) of

client standard cells at NIST; the Volt Transfer Pro-

gram (VTP) a process to determine the difference be-

tween the NIST volt and the volt as maintained by a
group of standard cells in a client laboratory; and the
calibration of client solid-state dc voltage standards at

NIST. The operational procedures used to compare
these voltage standards to NIST voltage standards
and to maintain the NIST volt via the ac Josephson
effect are discussed.
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Dielectric Characterization and Reference Materi-
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Keywords: "Dielectrics, Electrodynamics, Microwave
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ence materials, Hilbert transformation, Temperature
dependence. Permittivity, Relaxation.

Dielectric reference materials are analyzed with re-

spect to fundamental requirements of linearity, homo-
geneity and isotropy. Generalized frequency- and tem-
perature-dependent dispersion relations are present-
ed which allow the prediction of broadband dielectric

behavior from limited measurement data, determina-
tion of valid modal field structure in cavity or wave-
guide fixtures, and identification of discrepancies and
errors in measurement data. An approach for examin-
ing the influence of deviations of sample homogeneity
on a precisely specified electromagnetic field structure

is outlined, and sufficient conditions for isotropic, un-
iaxial, or biaxial anisotropic dielectric behavior are re-

viewed in terms of a material's chemical lattice phys-
ics. These characteristics direct the choices of suitable

reference materials useful for confirming or improving
the accuracy of dielectric measurements.
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Pub. in Proceedings of IEEE (Institute of Electrical and
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Dielectric reference materials are analyzed in light of

the fundamental requirements of linearity, homogenei-
ty and isotropy. Generalized frequency- and tempera-
ture-dependent dispersion relations are presented
which allow the prediction of broadband dielectric be-
havior from limited measurement data, determination
of valid model field structure in cavity or waveguide fix-

tures, and identification of discrepancies and errors in

measurement data. An approach for examining the in-

fluence of deviations of sample homogeneity on a pre-

cisely specified electromagnetic field structure is out-

lined, and sufficient conditions for isotropic, uniaxial, or

biaxial anisotropic dielectric behavior are examined in

terms of a material's chemical lattice physics. These
characteristics direct the choices of suitable reference
materials useful in dielectric metrology.
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This is the twenty-third issue of a quarterly publication

providing information on the technical work of the Na-
tional Institute of Standards and Technology (formerly

the National Bureau of Standards) Center for Electron-

ics and Electrical Engineering. This issue of the
'Center for Electronics and Electrical Engineering
Technical Publication Announcements' covers the
fourth quarter of calendar year 1989. Abstracts are
provided by technical area for papers published this

quarter. Main topics include the following: Semicon-
ductor technology program; Signals and systems me-
trology program; Fast signal acquisition, processing,
and transmission; Electrical systems; Electromagnetic
interference.
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This is the thirtieth issue of a quarterly publication pro-

viding information on the technical work of the Nation-

al Institute of Standards and Technology (formerly the
National Bureau of Standards) Center for Electronics

and Electrical Engineering. This issue of the 'CEEE
Technical Progress Bulletin' covers the first quarter of

calendar year 1990. Abstracts are provided by techni-

cal area for both published papers and papers ap-
proved by NIST for publication. Main topics include the
following: Semiconductor technology program; Signals
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and systems metrology program; Fast signal acquisi-

tion, processing, and transmission; Electrical systems;
Electromagnetic interference.

000,922

PB90-271545 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Thermophysics Div.

Microsecond-Resolution Electrical Measurements
in High-Current Discharges.
Final rept.

J. L. McClure, and A. Cezairliyan. 1990, 14p
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
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High voltage.

The instrumentation and operation of an accurate
technique for electrical measurements in a capacitor

discharge system are described. Capable of measur-
ing currents up to about 50 kA at voltages up to 10 kV,

the system uses commercially available current trans-

formers to measure both current and voltage. The
measurement system was evaluated by performing ex-

periments on a calibrated Inconel resistor. The results

indicate that electrical resistance and imparted electri-

cal energy can be measured with an uncertainty of less

than 1.5%.
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A new generation of digital multimeters was used to

compare the ratios of the resistances of wire-wound
reference resistors and quantized Hall resistances.

The accuracies are better than 0.1 ppm for ratios as
large as 4:1 if the multimeters are calibrated with a Jo-

sephson array.
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Final rept
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laboratory comparisons.

The results of an intercomparison of audio frequency

power meter calibrations conducted in 1 989 between
the National Research Council, Canada, the National

Physical Laboratory, United Kingdom, and the National

Institute of Standards and Technology, USA, are de-

scribed. A time-division watt-converter, developed at

the National Research Council, was used as the trans-

fer standard. The measurements were made at 120 V,

5 A, power factors of 1 , 0 lead and 0 lag and at fre-

quencies up to 5 kHz.
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RF-DC Differences of Thermal Voltage Converters
Arising from Input Connectors.
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The RF-dc differences of thermal voltage converters

(TVC's) caused by skin effect and transmission line ef-

fects of different length input structures have been
previously studied. Discrepancies do exist, however,
between simple mathematical models and measured
results for commonly used input connectors. The
paper reports a study of these discrepancies.

000.926
PB91-101360 Not available NTIS
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Electricity Div.

Hybrid Construction of Multijunction Thermal Con-
verters.

Final rept.

J. R. Kinard, and D. X. Huang. 1990, 3p
Pub. in Proceedings of Conference on Precision Elec-

tromagnetic Measurements, Ottawa, Canada, June
11-14,1990, p62-63.

Keywords: Thin films, Electric potential, Design, Elec-

tric current, Prototypes, Audio frequencies. Microwave
frequencies. Reprints, 'Thermal converters. Thick
films.

Using thin-film and thick-film technologies, multijunc-

tion thermal converters have been designed for fre-

quencies ranging from audio up to tens of megahertz
and for heater currents from a few milliamperes up to

hundreds of milliamperes. The paper describes the de-

signs and the early production of prototype converters.
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The paper describes the relationship between the

overall ac-dc difference of a thermal converter and
current shunt combination and the characteristics of

the separate thermal converter and current shunt Pre-

dicted and measured results are given for shunts used
with different thermal converters.
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Several new techniques for measuring the rms value

of 1 to 600-mV signals have been developed and com-
pared to existing thermal transfer standards. Differ-

ences between the techniques at 100 mV are typically

within -I- or - 20 ppm in the audio-frequency range and
within + or - 1 00 ppm out to 1 MHz.
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Except for the kilogram, all of the base units of the

International System of Units (SI) are defined by invar-

iant fundamental constants. The on-going NIST (for-

merly NBS) absolute watt experiment shows the prom-
ise of being able to monitor the stability of the mass
standard to better than 0.05 ppm. The authors discuss
the latest results and future possibilities.
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One of the National Institute of Standards and Tech-
nology Measurement Assurance Programs transfers

the watthour using transport meters. A statistical

design is employed to determine the linear and non-
linear corrections for the response of each meter to

varying conditions of voltage, current, temperature,

and power factor. For applications requiring less accu-
racy, a heuristic for dropping correction terms is given.
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meters, Electrical measurement, Electric power, Re-
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The use of a time-division multiplier power meter as a
watt transfer standard between the National Institute

of Standards and Technology (NIST) and an industry

standards laboratory is described. Measurements of

power at 1 20 and 240 volts, 5 amperes, 50 and 62 Hz
and at power factors of 1 and 0 lagging are described.

After the unit of power was transferred to the industrial

laboratory, a comparison of the laboratory and NIST
calibrations indicated an agreement to within 1 4 parts

per million (ppm).
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With three novel improvements, a voltage standard

system based on a 10-V Josephson array is totally

automated. A commercial standard cell scanner con-

110



ELECTROTECHNOLOGY

General

trols switching for calibrating either Zener references

or digital voltmeters, a programmable attenuator helps

in obtaining voltage steps, and measurements of Digi-

tal Voltmeter noise help in verifying array stability.
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Pub. in IEEE (Institute of Electrical and Electronics En-

gineers) Transactions on Electromagnetic Compatibil-

ity 31, n4 p353-358 Nov 89.
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A comparison between theoretical and experimental

data on the radiating near field of an open-ended wa-
veguide (OEG) is presented. Two theoretical methods
are examined. The first one is an approximation based
on simple plane wave equations with the electric field

expressed in terms of the gain of the OEG. The gain

equation is an empirical equation obtained from scaled

measured data. The second approach is based on far-

fleld-to-near field transformations. Its purpose is to

provide an alternate method for computing the fields

as well as to provide a means of assessing the accura-

cy of the first approach. Theoretical data computed
using both methods are presented along with meas-
ured data obtained in the anechoic chamber. The dis-

crepancy between the two theoretical approaches is

typically less than 0.5 dB (while the discrepancy be-

tween the theoretical and experimental results is

small) and increases with the distance between the

OEG and the field point.
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The paper discusses the design, evaluation, and use
of a reverberation chamber for performing electromag-

netic susceptibility (EMS) measurements of electronic

equipment. Included are brief descriptions of the test

procedures, application advantages and limitations,

some EMS test results, interpretation of test results

relative to free-space test methods, and an estimate of

measurement uncertainties.
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age trackers. Test methods.

An equivalent time sampling and digitizing system is

described, together with test methods for characteriz-

ing its dynamic performance. Time base errors, lineari-

ty errors, step response parameters, and frequency re-

sponse are considered, and typical measurement re-

sults are included. The system is capable of state of

the art measurements at rf frequencies.
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A method has been developed for determining the pa-

rameters and errors of square and triangular wave-
forms, relative to idealized waveforms, even when the

waveforms are highly distorted. The method is based
on measurements obtained by sampling the wave-
form. Then, an idealized waveform is fitted to the sam-
pled data using a least squared error algorithm. The
errors in the waveform are defined as the deviations

between the data samples and the ideal waveform.
Also, the parameters of the measured waveform are

defined as the corresponding parameters of'the fitted

ideal waveform.
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The report describes measurement procedures and
results from evaluating a small reverberating chamber
located at Rome Air Development Center (RADC),
Rome, New York. The chamber was developed for

measuring and analyzing the electromagnetic suscep-
tibility/vulnerability (EMS/V) of weapon systems and
the radio frequency (rf) shielding effectiveness of en-

closures and materials. A brief description of the facili-

ty is given, including instrumentation for its evaluation

and calibration by the National Institute of Standards
and Technology (NIST). Work was done earlier at

NIST to evaluate the RADC large reverberating cham-
ber. A follow-on project to construct and evaluate a
small chamber is discussed in the report. Conclusions
are that the chamber can be used at frequencies down
to 500 MHz for cw testing, and for pulsed rf immunity
testing with pulse widths as short as 0.3 microsec. Es-

timates of measurement uncertainties are given.
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Contents:
Standards for Waveform Metrology Based on

Digital Techniques;
The Diffusion of Charged Particles in Collisional

Plasmas-Free and Ambipolar Diffusion at Low
and Moderate Pressures;

Tables of the Inverse Laplace Transform of the
Function e sup (-s(sup beta)).
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The Technical Committee TC 65 of the International

Electrotechnical Commission (lEC) has promulgated a
new document requiring demonstration of the immuni-
ty of industrial process control equipment to fast tran-

sients occurring in power and data lines. These fast

transients contain high-frequency components, intu-

itively expected to suffer greater attenuation that the

lower frequency components as they propagate along
the lines. Quantifying this intuitive expectation pro-

vides a perspective on the severity of the situation and
helps defining realistic test requirements. To that end,

the paper describes specific measurements conduct-

ed for typical low-voltage power line configurations;

modeling of the attenuation provides a tool for under-
standing the significance of the line parameters and
extends the usefulness of results to general cases.
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Contents:
Research Update;
Four Companies Win Baldridge Award;
NIST, Industry Work Together for Automated

Quality;

Seven R and D 100 Awards Go to NIST;
Teaching Machines Their ABCs;
Technologies of the Future Identified;

To Measure a Molecule;

Key Industries Invest To Boost Quality;

No Evidence for Fifth Force Found;
Tech Transfer Awards Announced;
New Publications;

Conference Calendar.
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The bolometer is based on the temperature depend-
ence of the inductance of a superconducting micros-

trip line. As the device is superconducting, it has no
Johnson noise. It can be impedance matched to an
optimized SQUID preamplifier, the quietest of all ampli-

fiers, and its bias current is relatively unrestricted by
self heating. It is shown theoretically that this device
can have a sensitivity comparable to that of an optical

photon counting detector, or an NEP(sub e) of 5.4x10
to the -18 power W/square root of (Hz). The authors'

experimental prototype device is designed to test the

theory of operation, but not at the highest levels of

sensitivity.

000,942
PB91-120105 PC A08/MF A01

111



ELECTROTECHNOLOGY

General

National Inst, of Standards and Technology (NEL),

Boulder, CO. Electromagnetic Fields Div.

Measurement and Evaluation of a TEM (Trans-

verse Electromagnetic)/Reverberating Chamber.
Technical note (Final).
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Scale models.

The report summarizes the measurement and evalua-

tion of a 1/10 scaled model TEM/reverberating cham-
ber developed as a single, integrated facility for testing

radiated electromagnetic compatibility/vulnerability

(EMC/V) of large systems over the frequency range,

10 kHz to 40 GHz. The facility consists of a large

shielded enclosure configured as a transverse electro-

magnetic (TEM), transmission line-driven, reverberat-

ing chamber. TEM mode test fields are generated at

frequencies below multimode cutoff, and mode-stirred

test fields are generated at frequencies above multi-

mode cutoff. Both the chamber's cw and pulsed rf

characteristics are measured and analyzed. The report

also discusses the basis for such a development in-

cluding the theoretical concepts, the advantages and
limitations, the experimental approach for evaluating

the operational parameters, and the procedures for

using the chamber to perform EMC/V measurements.
A full-scale chamber that will provide a test volume of

8mx16mx30Mis proposed. Some projections of

the full-scale chamber's estimated characteristics and
operational parameters are also given.
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Software techniques have been developed to take

low-amplitude data in various patterns, assign a figure

of merit to a set of data readings, edit data for errone-

ous readings (or other experimental variations), and to

alert the experimenter if the detected errors are

beyond the scope of the software. Erroneous voltage

readings from digital voltmeters, intermittent electrical

connections, and an array of similar variations in data

have been detected through the use of a data editor.

The fixed-limit data editor removes readings that are

inconsistent with the distribution of the majority of the

data readings. The frequency of erroneous readings

from a particular digital voltmeter ranges from 1 error

per 100,000 readings to 1 error per 100 readings. The
magnitude of the error can be as large as 3% of full

scale with a zero volt input to the voltmeter. It may be
necessary to have multiple meters measuring voltages

in the same circuit in order to generate these errone-

ous readings. The software techniques described here

have been used in a variety of measurements, such as
resistance-versus-temperature measurements made
on cryoconductors or superconductors, and voltage-

versus-current measurements made on superconduc-
tors to determine the critical current.
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Every on-site survey of power quality utilizes a variety

of methods and instruments, requiring careful interpre-

tation of survey results. A close examination of under-
lying assumptions in nine published surveys shows
that some differences can be reconciled, but indicates

the need for standards.
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The report documents the technical progress in four

investigations which make up the project 'Support of

Research Projects for Electrical Energy Systems,'
funded by the U.S. Department of Energy and per-

formed by the Electricity Division of the National Insti-

tute of Standards and Technology (NIST). Specifically

these investigations include: (1) an evaluation and cri-

tique of techniques for measuring ambient magnetic
fields in support of epidemiological and in vitro studies

of biological field effects; (2) development of tech-

niques for detecting the toxic gas S2F10 in SF6 and
measuring its production rate from corona discharges
in SF6; (3) optical and electrical measurements of pre-

breakdown partial-discharge phenomena in dielectric

liquids; and (4) development of improved electro-opti-

cal methods for measurement and characterization of

fast, transient high-voltage impulses. The work dis-

cussed in the report is part of an ongoing research ac-
tivity at NIST.
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Measurements were made in an industrial building to

determine the propagation characteristics of surges in

the ac power wiring of the facility. The surges, of the
unidirectional type or the ring-wave type described in

American National Standards Institute/ Institute of

Electronics and Electrical Engineering Standard
C62.41-1980, were injected at one point of the system
and the resulting surges arriving at other points were

measured. The results show how unidirectional surges
couple through transformers and produce a ring wave
component in the response of the system. An unex-
pected side effect of these surges, applied to the
power lines only, was the apparent damage suffered
by the data line input components of some computer-
driven printers.
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Questions raised in the early 1970's regarding possible
adverse environmental effects due to high-voltage ac
transmission line fields focused attention on the need
for accurate measurements of the power-frequency
electric and magnetic fields. Following a brief descrip-
tion of the fields near ac power lines, the paper will

survey the instrumentation, calibration procedures,
measurement techniques and standards that have
been developed since the early 1970's to characterize
the electric and magnetic fields near ac power lines.

Energy Use, Supply, & Demand
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The paper deals with refrigerator-freezers and freezers

that are equipped with variable defrost control (VDC)
systems. The modified long-time automatic defrost

test procedure and the procedure to calculate per day
(or test cycle) energy consumption for machines
equipped with VDC are examined. The effects of com-
pressor run-time between defrosts (CT) on per day
energy consumption are evaluated, and a procedure
for computing a generic value of CT is suggested.
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This study was designed to give thermal property infor-

mation about both synthetic and natural hydrates. The
worl< on the synthetic hydrates was to precede work
with the natural hydrates so that all necessary tech-

niques would be developed and established as suita-

ble. In this way, measurements on the natural sample
would have the best possible chance for successful

completion. This report describes measurements
made on tetrahydrofuran hydrates and ethylene oxide

hydrates. 20 rets., 7 figs.
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A two-step pyridine and then tetrahydrofuran solvent

extraction procedure at room temperature under nitro-

gen gas flow was used to extract two different U.S.

coals, PSOC-592 (Illinois No. 5) and PSOC-521 (Rock
Springs No. 7, Wyoming). Aliphatic and aromatic hy-

drocarbons were separated using neutral alumina
column chromatography. The aromatics were then
fractionated according to the number of aromatic car-

bons by high performance liquid chromatography
(HPLC). These neutral compounds were identified by
gas chromatography (GC) and gas chromatography/
mass spectrometry (GC/MS). n-Alkanes (C17-C31),
pristane, phytane, hopanes (17 alpha H, 21 beta H),

and moretanes (17 beta H, 21 alpha H) were found in

aliphatic fractions of both coal extracts. Low-Molecu-
lar-weight (2-4 rings) polycyclic aromatic hydrocarbons
(PAH) were the major compounds in the aromatic frac-

tion of the PSOC-592 coal extract. However, pentacy-
clic triterpenoid-like hydroaromatic hydrocarbons were
the major components in the extract of the PSOC-521
coal. A number of new compounds were identified for

the first time. Complementary structural information

was obtained from (1 )H and (1 3)C NMR analysis of the
isolated fractions.

000,951
PB90-153495 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Metallurgy Div.

Experimental and Model Determinations of Coal
Mineral and Slag Phase Equilibria.

Final rept.

J. W. Hastie, D. W. Bonnell, and E. R. Plante. 1987,

1P
Pub. in Jnl. of the Electrochemical Society 134, nSB
pC471 1987.

Keywords: *Coal, "Combustion products, "Oxide min-
erals, "Slags, "Chemical equilibrium. Mathematical
models. Gases, Liquid phases. Vapor phases. Solid

phases, Mass spectroscopy. Reprints.

Under typical coal combustion conditions, conversion
of mineral matter to slag and vapor phase components
can often be treated as a multicomponent phase equi-

libria problem. Special experimental mass spectromet-
ric and modeling approaches have been used to deter-

mine the phase equilibria behavior of representative
coal mineral and slag systems. The experimentally
validated model utilized the SOLGASMIX multicom-
ponent equilibrium code together with a specially de-
termined data base for complex oxide liquids and
solids.
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Microbiologically catalyzed reactions are important in

copper recovery from dump leaching operations in the
western United States and are also commercially em-
ployed in uranium bioleaching in Canada. There is

strong interest worldwide in extending bioleaching

technologies to strategic and precious metal-contain-

ing ores and wastes. Microorganisms important in ore
leaching are also being considered for precombustion
removal of sulfur from coal or demetalation of other
fossil fuel sources essential to environmentally accept-
able energy sources. Controlled bioprocessing
schemes, employing bioreactors and optimized condi-

tions, are near tor precious metal-containing ores.

However, knowledge is still incomplete regarding key
fundamental mechanisms of microbial metal ore disso-

lution, genetics of ore leaching bacteria, microbial

ecology of the ore leaching environment, and the full

range of metals transformations catalyzed by microor-

ganisms. NBS research therefore aims at investigating

critical microbial adhesion and its importance in bio-

leaching, dissolution pathways of strategic metal-con-
taining ores and wastes by microorganisms, iron ore
beneficiation and development of quantitative stand-
ards for metal ore bioleaching.
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Technical note (Final).

J. R. Whetstone, W. G. Cleveland, B. R. Bateman,
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Experimental data.

The report describes the data acquisition systems and
procedures used in the American Petroleum Institute

(API)-sponsored orifice discharge coefficient project

performed in natural gas flows and conducted at the
test loop of the Natural Gas Pipeline Company of

America (NGPL) in JolieL Illinois. Measurements of ori-

fice discharge coefficients for 6- and 10-inch diameter
orifice meter runs were made using critical Venturis for

mass flowrate measurement with associated measure-
ment of pressures and temperatures. Eleven Venturis

were calibrated at the Colorado Engineering Experi-

ment Station, Inc. (CEESI). Measurements of absolute
and differential pressure and temperature for venturi

and orifice meter conditions were made using an auto-
mated data acquisition system. Temperature and pres-
sure measurements were directly related to U.S. na-

tional measurement standards. Daily calibration of ab-
solute and differential pressure transducers using
pressure working standards was designed into the
measurement procedures. Collected over a 2-year
period, the database contains tests on 44 orifice plates
in 8 beta ratios for two meter sizes (6- and 1 0-inches).

The database contains 1 ,345 valid test points.
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Survey of Selected Topics Relevant to Bioprocess
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Technical note (Final).
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The following is a collection of reports on topics con-
sidered important and generic in biotechnology and
bioprocess engineering: (1) Isoelectric points of pro-

teins; (2) Solubility and mass transfer of oxygen in bior-

eactors; (3) Solubility and mass transfer of carbon di-

oxide in bioreactors. The reports arose from a survey
of the past and current biotechnology literature with
special effort given to a critique of data measurement

quality. The format is as follows. The technological im-

portance of a topic is briefly discussed, followed by a
critical review of relevant physical properties, data
presentation, and measurement techniques. A 'con-

clusions and recommendations' section summarizes
the findings and contains specific recommendations
for future research projects. The last section consists
of an annotated bibliography and references pertain-

ing to the survey.

Heating & Cooling Systems
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As part of the Department of Energy/Oak Ridge Na-
tional Laboratory Building Equipment Research pro-

gram, the National Institute of Standards and Technol-
ogy constructed an experimental, easily reconfigura-

ble, water-to-water, breadboard heat pump apparatus
in order to compare pure R22 to nonazeotropic refrig-

erant mixtures. Performance of the heat pump charged
with a range of compositions of the binary mixtures
R22/RI14 and R13/R12 were compared to R22. The
advantage claimed for mixtures in this application is

improved thermodynamic efficiency as a result of glid-

ing refrigerant temperatures in the evaporator and
condenser in low lift, high glide applications typical of

air conditioning. 9 rets., 24 figs., 4 tabs.
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Energy Analysis of Heat Pumps.
Final rept.
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1987, 17p
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The HPSIM computer program for modelling heat
pumps has been augmented to include exergy analy-
sis. Exergy transports between the components, to the
loads, and to the environment are evaluated. Also, the
exergy consumptions in each component are deter-
mined, as well as each type of consumption in the heat
exchangers. Typical results are presented for the oper-
ation of a nominal 3.5 ton residential air-to-air heat
pump, in both the cooling and heating modes, at four
loads.
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An automated, microcomputer controlled Instrumenta-

tion system developed for in-situ measurements of the

earth temperatures and soil thermal conductivities at

different depths and for calculating the heat losses

from the underground district heating pipes is de-

scribed. Step-by-step use and operation procedures of

the developed heat loss measuring system and com-
puter software package are presented. The heat loss

rates and locations of underground pipes are calculat-

ed from the measured values of soil thermal conductiv-

ity and the earth temperatures around the pipes using

the non-linear least squares method. The thermal

probe technique was used to estimate the heat loss

rates and the depths of buried steam supply and con-

densate return pipes installed at the James Madison
University, Harrisonburg, Virginia.
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Shallow trench heat distribution systems generally

contain numerous structural supports which are often

in direct contact with hot carrier pipes and form highly

conductive heat flow paths, and are major sources of

heat loss. Quantification of the heat loss caused by
thermal bridges due to pipe supports and prediction of

thermal fields were achieved using three finite element
computer models of two-dimensional, steady-state

heat conduction within a rectangular concrete trench

containing two insulated pipes with and without pipe

supports, and the surrounding earth. The theoretical

basis, computational scheme, and the data Input and
outputs of the developed computer programs for

sample calculations are described. Two trench pipe

support systems studied include the horizontal anchor-

ing and the vertical supports. The thermal bridges due
to structural supports contribute approximately 17

times more to total heat loss compared to similar pipes

with no pipe supports.
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The calculations of heat losses and temperature field

for directly buried conduit heat distribution systems
were performed using the finite element computer pro-

grams. The finite element analysis solved two-dimen-
sional, steady-state heat transfer problems involving

two insulated parallel pipes encased In the same con-

duit casing and in separate casings, and the surround-

ing earth. Descriptions of the theoretical basis, compu-
tational scheme, and the data input and outputs of the

developed computer programs are presented. Numeri-

cal calculations were carried out for predicting the tem-
perature distributions within the existing high tempera-
ture hot water distribution system and two Insulated

pipes covered in the same metallic conduit and the

surrounding soil. The predicted results generally agree
with the experimental data obtained at the test site.
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Tests were conducted at the National Institute of

Standards and Technology (formerly National Bureau
of Standards) to evaluate a single solution circuit cycle

for use with nonazeotropic refrigerant mixtures. The
single solution circuit cycle Incorporates a liquid refrig-

erant pump in parallel with a compressor. This allows

separate control of refrigerant composition to match
load and of refrigerant temperature change (glide) in

the two-phase region to match the heat source or sink

temperature glide. Load matching by composition

shifting to match light loads was found to be an ineffi-

cient air conditioning mode control strategy. Nonlinear-

ity of enthalpy vs. temperature in the two-phase region

of the tested nonazeotropic refrigerant mixture (R22/
R11) limited the efficiency gains possible by glide

matching to a 19% Improvement over pure R22. The
cycle did function as Intended, allowing glide matching
over a wide composition change. It is felt that with a
more linear refrigerant, substantial efficiency gains

over the normal vapor compression cycle would be
possible for applications in which the heat source and
sink glides vary substantially with load.

Policies, Regulations & Studies
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The diskette provides the NBSLCC programs and re-

lated files referenced in NBS SP 709, Comprehensive
Guide for Least-Cost Energy Decisions. The National

Bureau of Standards Life-Cycle Cost (NBSLCC) pro-

grams perform economic analysis of buildings, building

systems and components with special emphasis on
energy conservation projects. The NBSLCC program
(Vers. 2.32) contains the 1989 U.S. Department of En-

ergy's energy price forecasts, as released in January
1990. The NBSLCC program has had a number of en-

hancements, including color screens and highlighted

menus that make it easier for the user to decide what
to do next. Several small bugs were removed from the

program. Software Description: The software is written

in the BASIC programming language for implementa-
tion on an IBM/PC or compatible microcomputer
under the MS-DOS operating system. Memory require-

ment Is 64K.
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The 1991 annual edition of energy prices and discount
factors supports the Federal life-cycle costing method-
ology by updating the energy price projections and dis-

count factors that are described, explained, and illus-

trated in NIST Handbook 135 (HB 135). The data are
provided as an aid to implementing life-cycle cost eval-

uations of potential energy conservation and renew-
able energy investments in existing and new federally

owned and leased buildings. It supports private-sector

life-cycle cost analysis by updating the energy price In-

dices that are described, explained, and Illustrated In

NBS Special Publication 709 (SP 709). It also supports
the Energy Conservation Mandatory Peilormance
Standards for New Federal Residential Buildings (10

CFR 435) by providing a table of factors for updating
appliance label values.

Solar Energy
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A simple, inexpensive, accurate method of measuring
surface reaction probabilities ( beta ) of depositing

species has been developed. This method has been
applied to low-power sllane discharges, obtaining beta
= 0.4 for typical, high-film-quality deposition condi-

tions. Explaining this result will require further develop-
ments, such as introducing more than one type of sur-

face bond. In current deposition models. A method has
also been developed to measure the spatial distribu-

tion of depositing species between the electrodes of a
deposition discharge. This method has been applied to

low-power, RF silane discharges under conditions In

which excellent a-Si:H film quality is obtained. This has
unmistakably verified rapid H reactions with SIH sub 4

,

and the dominance of SiH sub 3 deposition, and sever-

al other conclusions of the "standard model" reported

here. In particular, it supports the predictions of the

model regarding the cause of film-quality deterioration

at high powers, partly the result of a loss In SIH sub 3

deposition by SiH sub 3 + SIH sub 3 reactions. 10
refs., 3 figs. (ERA citation 14:024280)
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Experimental measurements of the monthly perform-

ance of an Integral collector-storage solar water

heater for a one-year period are compared with per-

formance predictions using the method of Zollner et al.

The prediction method requires two parameters which

were obtained from indoor experiments with a solar

simulator. The experimental measurements are also

compared with predictions in which the two param-
eters were obtained from short-term outdoor tests.
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The United States Federal Nonnuclear Energy Re-
search and Development Act of 1974 (Public Law 93-

577) established a comprehensive national program
for research and development of all potentially benefi-

cial energy sources and utilization technologies. One
part of the Act directs the National Bureau of Stand-
ards (NBS) to evaluate all promising nonnuclear
energy-related inventions, particularly those submitted

by independent inventors and small companies, tor the

purpose of obtaining direct grants for their develop-

ment from the Department of Energy (DOE). NBS es-

tablished the Office of Energy-Related Inventions

(OERI) do to these evaluations.

General
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The report is a brief description of the Energy Related
Inventions Program and all inventions recommended
by the National Institute of Standards and Technology
to the Department of Energy since the inception of the
program, including a brief summary of the current

status of each.
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A brief description of the Energy Related Inventions
Program and of all inventions recommended by the
National Institute of Standards and Technology to the

Department of Energy since the inception of the pro-

gram, including a brief summary of the current status of

each.
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This study evaluated O sub 2 and CO monitoring sys-

tems used for combustion controls to provide reliable

data on their performance, operating range and accu-
racy. The study concentrated on three in-situ O sub 2
and two in-situ CO monitoring systems which are appli-

cable to furnace and boiler controls. The project pro-

vides technical information for cost/benefit analysis of

combustion control systems and to help expedite im-

plementation of combustion control technology by in-

dustry. The evaluation of the stack gas monitoring sys-

tems was carried out for ranges of furnace operating
parameters such as fuel to air mixture ratio, burner
firing rate, heat extraction rate, fuel type, combustion
air preheat temperature, and cyclic operating condi-

tions, which are based on information gathered from
typical operational practices of representative industri-

al furnaces and boilers. The experiments were per-

formed in the NBS experimental furnace under both
natural gas and No. 2 fuel oil fired conditions. An on-
line gas sampling/analysis system was used as a ref-

erence system for comparative evaluation of the stack
gas monitors. The system is set up to determine the
level of CO, CO sub 2 , O sub 2 , NO/NO/sub x/ and
total hydrocarbons in the stack gases. (ERA citation

10:046905)
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Formaldehyde concentrations of particleboard emis-
sions in special measuring chambers were determined
by both the chromotropic acid and pararosaniline
methods, and the results were compared. Airborne
and formalin-based calibration methods were com-
pared also. An additional experiment was done to con-
sider the possibility that aspects of the measuring

system other than the calibration could bias results ob-
tained from either analytical method. Synthetic formal-
dehyde atmospheres were substituted for pressed-
wood products in the measuring chambers, and the
concentrations were measured by both the chromo-
tropic acid and pararosaniline methods. Formaldehyde
concentrations determined by chromotropic and parar-

osaniline methods agreed both on synthetic formalde-
hyde atmospheres and on emissions from five lots of

particleboard from four different manufacturers.
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The demand for stable, low-concentration multicom-
ponent standards of volatile toxic organic compounds
for quantifying national and state measurements of

ambient air quality and hazardous waste incineration

emissions has markedly increased in recent years. In

response to this demand, a microgravimetric tech-
nique was developed and validated for preparing such
standards; these standards ranged in concentration
from several parts per million (ppm) down to one part

per billion (ppb) and in complexity from one organic up
to 17. Studies using the gravimetric procedure to pre-

pare mixtures of different groups of organics, including

multicomponent mixtures in the 5 to 20 ppb range, re-

vealed a very low imprecision. The procedure is based
on the separate gravimetric introduction of individual

organics into an evacuated gas cylinder, followed by
the pressurized addition of a precalculated amount of

pure nitrogen. Additional studies confirmed the long-

term stability of these mixtures. The uncertainty of the
concentrations of the individual organics at the 95%
confidence level ranged from less than 1 % relative at

1 ppm to less than 10% relative at 1 ppb. Over 100
primary gravimetric standards have been developed,
validated, and used for certifying the concentrations of

a variety of mixtures for monitoring studies.
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Liquid chromatography (LC) with fluorescence detec-
tion and gas chromatography/ mass spectrometry
(GC/MS) have been compared for the determination
of polycyclic aromatic hydrocarbons (PAHs) in a varie-

ty of environmental samples. Three sets of data are
presented in the paper in which LC/fluorescence and
GC/MS were used for the analysis of the same sam-
ples. These three data sets include the comparison of

results from: certification measurements for three nat-

ural matrix Standard Reference Materials (SRMs), an
international round robin for the determination of PAHs
in air and diesel particulate samples, and the analysis

of four marine sediment reference materials. The re-
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suits from these studies indicate that the two tech-

niques generally provide comparable results for the

measurement of PAHs in environmental samples (in

the range of 0.1 to 300 micrograms), with differences

in the two techniques between 5-20%. However, at

low levels, anthracene and perylene are best meas-
ured using LC/fluorescence because of their selective

and sensitive fluorescence detection characteristics.

In contrast, GC/MS provides more accurate results for

the determination of benzo(ghi)perylene because of its

low-fluorescence sensitivity.
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Gas sampling and subsequent analysis was carried

out in a prototype Navy Firefighter Trainer to determine
whether toxic species would be released to the envi-

ronment by the Trainer. The Trainer uses propane gas
for fires, and makes artificial smoke by vaporizing the

smoke agent, butylated triphenyl phosphate, in hot air.

There was concern that the smoke agent would react

with the propane flame to form toxic products. No evi-

dence of reaction or toxic species beyond those to be
expected from a clean propane flame was found.
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Two families of macroscopic adsorption models are

formulated, based on fundamental principles of ad-

sorption science and technology, that may be used for

macroscopic (e.g., whole-building) contaminant dis-

persal analysis. The first family of adsorption models -

the Equilibrium Adsorption (EA) Models - are based
upon the simple requirement of equilibrium between
adsorbent and room air. The second family - the

Boundary Layer Diffusion Controlled Adsorption
(BLDC) Models - add to the equilibrium requirement a
boundary layer model for diffusion of the adsorbate
from the room air to the adsorbent surface. Two mem-
bers of each of these families are explicitly discussed,
one based on the linear adsorption isotherm model
and the other on the Langmuir model. The linear var-

iants of each family are applied to model the adsorp-
tion dynamics of formaldehyde in gypsum wall board
and compared to measured data.
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A theoretical comparison has been made between in-

tentional elemental and intentional isotopic tracers for

the study of the fate of emissions into the atmosphere.
The use of an elemental tracer requires a very large

signal to background ratio because the latter cannot
be determined while the tracer experiment is in

progress. It is shown that the variation in the ambient
background is the major source of uncertainty for the
elemental tracer. The use of a stable isotopic tracer is

definitive because the isotopic composition of the
background is constant and can be measured in real

time during the isotopic analysis of the sample. It is

concluded that stable isotopic tracers are inherently

superior to elemental tracers; however, this conclusion
now needs to be demonstrated in an actual field exper-
iment
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Research has shown that burning can be an effective

means to remove oil from the surface of the water. The
combustion characteristics of crude oil have been
measured in large laboratory tests using a nominal one
meter diameter pool fire. The work reports on progress
mid-way through a 2 1/2 year research program. The
objective of the research is to develop measurement
equipment and calculations that can be used to char-

acterize oil spill burning at operational scale during

field trials of the technology. Field scale measurement
techniques for fire radiation, smoke yield, particulate

sampling, plume trajectory are described. Progress in

the calculation of particulate deposition downwind of

the burn site is presented.
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The work involved an investigation of some of the fac-

tors necessary to assess the environmental impact of

an in situ burn: the fraction of an oil layer that can be
burned, the quantity of smoke, and the concentrations

of 1 8 polycyclic aromatic hydrocarbons (PAHs) in the

smoke, crude oil, and burn residue. While burning the

crude oil produced less total PAHs than were in the

original crude oil, the concentrations of PAHs with five

or more rings were 10-20 times greater in the smoke
than in the oil. By consuming much of the oil spill and
reducing the amount of PAHs in the water, and by dis-

persing the combustion products over a larger area, in

situ burning can mitigate the local environmental
impact of an oil spill. There appears to be a range of

conditions, such as in Arctic ice fields, where in situ

burning might be the most viable cleanup method.
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Two families of macroscopic adsorption models are
formulated, based on fundamental principles of ad-
sorption science and technology, that may be used for

macroscopic (such as whole-building) contaminant
dispersal analysis. The first family of adsorption
models - the Equilibrium Adsorption (EA) Models - are
based upon the simple requirement of equilibrium be-
tween adsorbent and room air. The second family - the
Boundary Layer Diffusion Controlled Adsorption
(BLDC) Models - add to the equilibrium requirement a
boundary layer model for diffusion of the adsorbate
from the room air to the adsorbent surface. Two mem-
bers of each of these families are explicitly discussed,
one based on the linear adsorption isotherm model
and the other on the Langmuir model. The linear var-

iants of each family are applied to model the adsorp-
tion dynamics of formaldehyde in gypsum wall board
and compared to measured data.
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The National Bureau of Standards has undertaken a
research effort to develop a general indoor air quality

simulation program for buildings. At present there exist

three computer programs which can be used to ana-
lyze interzonal air movements in multizoned buildings

and predict the level of contaminants due to a wide
variety of contaminants. The paper will introduce the
reader to the scientific and mathematical basis of the
models, the preparation of building input data for these
programs, and the use of the models for both residen-

tial and commercial buildings.
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For studies of particles suspended in air or water, ma-
terial is commonly deposited onto membrane filters.

Submicrometer particles collected in or on the surface

of the filters can be prepared for analysis by transmis-

sion electron microscopy by extraction replica meth-
ods. To identify the problems and artifacts generated
during the preparation process, evaluations were
made of replicas prepared internally at NIST and pre-

pared by laboratories involved in the analysis of air-

collected asbestos. Problems or artifacts that could

affect the counting and analysis of asbestos particles

were identified and characterized. Results of evalua-

tions of replicas prepared by eighteen laboratories in

an interlaboratory study are summarized.
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Effects of Systematic Error, Estimates and Uncer-
tainties in Chemical Mass Balance Apportion-

ments: Quail Roost II Revisited.

Final rept.
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Emission factors.

The Quail Roost II synthetic data set II is used to derive

a comprehensive method of estimating uncertainties

for chemical mass balance (CMB) apportionments.

Objective diagnostic procedures are applied to data

set II to identify collinear sources and evaluate the ef-

fects of collinearity on source-strength estimates and
their uncertainties. All sources contributing to a series

of aerosol samples must be considered when calculat-

ing uncertainties for source strengths estimated by

CMB apportionments. Covariance in source-strength

estimates can be due to collinearity and systematic

errors in source specification and composition. Unless
covariances as well as variances of source-strength

estimates for a series of samples are used to propa-

gate errors, estimated uncertainties may be unrealisti-

cally low.

Environmental Health & Safety
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Accurate measurement of the toxic potency of smoke
is a key to reducing human life loss in fires. The paper
summarizes the approaches taken in measuring toxic

potency and highlights four needed issues still to be
researched. Direct comparison of only toxic potency
values is not a valid means of determining the fire

safety of materials and is not sufficient for evaluating

fire hazard. The paper describes the N-Gas Model (a

new method of assessing toxic potency) and two ap-
proaches (in which toxic potency is one of the factors)

for assessing fire hazard: (a) HAZARD I, a comprehen-
sive tool for calculating the outcome of a fire, and (b) a
fire hazard index for comparing the contributions of al-

ternative materials to the toxicity component of fire

hazard.

Pesticides Pollution & Control
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Di- and tributyltin compounds present in marine and
estuarine waters at sub-parts per billion (less than mi-

crograms/liter) levels were determined using two dif-

ferent chemical speciation procedures. Generally,

good analytical agreement was obtained from split

samples independently analyzed by a simultaneous
hydride generation-dichloromethane extraction proce-

dure followed by gas chromatographic separation and
flame photometric detection (GC-FPD, performed at

the National Bureau of Standards) and by a hydride

generation procedure followed by purge and trap col-

lection with boiling-point separation and atomic ab-

sorption detection (HG-AA, performed at the Naval
Ocean Systems Center). Sea water samples contain-

ing tributyltin at sub-p.p.b. levels can be stored frozen

(-20 C) in^^olycarbonate containers for up to 2-3

months witiiout any serious loss of analyte.
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The National Institute of Standards and Technology
conducted preliminary radon progeny measurements
of three Federal buildings as part of an indoor air qual-

ity study. Progeny levels in two buildings in the Wash-
ington metropolitan area were extremely low com-
pared to levels commonly found in houses. The proge-

ny levels of a Portland building were closer to typical

house levels. The results suggest that measurements
of additional buildings would be promising in finding

construction and operating methods that could be ap-
plied to lower radon progeny levels of residences.
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In response to a recent regulation for abating lead-

based paint in housing and other environmental regu-

lations, research projects and other activities are being
conducted to provide information on procedures for

carrying out abatement and maintenance of lead-con-
taining paint films in a safe and cost-effective manner.
Relevant Federal regulations, and current research
projects and other activities addressing the issues are
reviewed.
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The report describes work done for the Department of

Transportation, Office of Hazardous Materials Trans-
portation to develop test methods which can be used
to determine whether a liquid hazardous material may
be shipped in a specific type of polyethylene packag-
ing. Current federal regulations require that each pro-

spective lading be tested individually in proposed poly-

ethylene packagings and do not make provision for liq-

uids which may be unstable at 21 C. One area being
explored is the possibility of dividing the liquids into

groups and authorizing the transportation of all the liq-

uids in the group based on tests done using one stand-

ard liquid from that group. The feasibility of basing
compatibility tests on the use of standard liquids is as-

sessed and recommendations are made as to the con-
ditions under which such a scheme can be used. An
empirical scheme known as the 'Permachor' method
for ranking the permeability of liquid hazardous materi-

als is proposed.
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Chlorine mass balance studies have been carried out
in the combustion of municipal solid waste (MSW)
using the combustor of the NBS multikilogram capacity
flow calorimeter. This arrangement allows for a more
accurate examination of the combustion chemistry of

MSW than is possible in a real-world incinerator. The
changes in the distribution of chlorine between the

volatile and the nonvolatile combustion products
caused by the addition of lime to the MSW are dis-

cussed.
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The combustion of crude oil layers floated on water
were studied to assess the potential of using combus-
tion to mitigate oil spills. Burning rates for n-decane.
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toluene and Alberta Sweet crude oil were measured in

a 1 .2 m diameter pool. These were used to estimate

the energy transfer rate required to vaporize the fuel as
part of an energy balance at the liquid surface. Smoke
emission per unit of fuel consumed was dramatically

reduced in the case of burning oil layers thin enough to

cause boiling in the supporting water layer. A new
aging/dilution facility is described that allows for meas-
urement of optical properties and sedimentation ve-

locities as the smoke ages. These characteristics are

important in estimating smoke properties downwind of

the oil spill fire. A formulation is presented that will pro-

vide for estimates of downwind particulate deposition

of the fire smoke for a steadily burning oil spill.
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A Nd:YAG laser-pumped dye laser is used as a source

for the excitation of the nickel nonresonance atomic

fluorescence in an air-acetylene flame. Detection limits

are poorer than previous data from flashlamp-pumped
dye laser experiments, but measurement precision is

improved. Nickel is determined in a very complex
standard reference material (NBS SRM 1645 - River

Sediment.)
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The section on Statistics and the Environment, begun
in 1 990, was preceded by two decades of concerted
effort to bring the best statistical methodology to the

resolution of environmental concerns. The article sur-

veys the part of this effort reflected in the professional

activities of statisticians.
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The Hospital Energy Analysis Toolkit (HEAT) is a
menu-driven microcomputer software program de-

signed to help facility managers of existing hospitals

evaluate the cost effectiveness of specific Energy
Saving Methods (ESMs). The program estimates the

energy savings and cost effectiveness of specific

ESMs in a user-defined hospital environment. Hospi-

tals are defined in terms of an unlimited number of

actual functional space zones, each modeled after one
of 21 prototype zones. For each defined zone, the user

specifies the floor area, and for some zones the user

specifies the types of heating and cooling systems, the

percentage of space being actively used, and the

window orientation. The user also defines an Energy
Saving Plan by specifying the current and planned
status of each energy parameter applicable to the par-

ticular zone. HEAT then computes and reports the

energy and economic savings resulting from the Plan.

A benchmarking function lets users compare current

energy use of the entire hospital with national norms to

see whether further analysis is warranted. HEAT offers

easy-to-use menus and function keys, on-line help

screens, and data validation.
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The Hospital Energy Analysis Toolkit (HEAT) is a
menu-driven microcomputer software program de-

signed to help facility managers of existing hospitals

evaluate the cost effectiveness of specific Energy
Saving Methods (ESMs). The program estimates the

energy savings and cost effectiveness of specific

ESMs in a user-defined hospital environment. Hospi-

tals are defined in terms of an unlimited number of

actual functional space zones, each modeled after one
of 21 prototype zones. For each defined zone, the user

specifies the floor area, and for some zones the user

specifies the types of heating and cooling systems, the

percentage of space being actually used, and the

window orientation. The user also defines an Energy
Saving Plan by specifying the current and planned
status of each energy parameter applicable to the par-

ticular zone. HEAT then computes and reports the

energy and economic savings resulting from the Plan.

A benchmarking function lets users compare energy

use of the entire hospital with national norms to see
whether further analysis is warranted. HEAT offers

easy-to-use menus and function keys, on-line help

screens, and data validation.
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A change in cigarette sales triggers changes in medi-
cal-care costs and in years of life expectancy.
Changes in sales result from changes in excise tax

policy, agricultural policy, cigarette design, smoking
behavior, or anti-smoking laws. The model uses data
on medical costs, life expectancy, cigarette price elas-

ticity, and smoking demographics to estimate medical-
cost and life-year impacts for any change in cigarette

sales. It takes into account the medical costs incurred

by quitters over their extra years of life, the asymmetry
of impacts for increases and decreases in sales, and
the delayed medical effects for ages not yet subject to

the health risks of smoking. For example, a 1% de-
crease in U.S. cigarette sales increases life expectan-
cy in the United States by 1.45 million years and in-

creases medical-care costs by $405 million for ages
25 to 79. This amounts to only $280 in added medical
costs for each extra year of life. By generating aggre-
gate health impacts at the margin, the model becomes
a valuable tool for evaluating programs that affect

smoking.
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The Standard Reference Data (SRD) of the National

Institute of Standards and Technology conducted a
program for compilation and evaluation of physical,

chemical, and materials properties data relevant to

energy research and development. This report pro-

vides a description of the manner in which the program
was run and a report of the results. The basis for DOE
support for this program on reference data was the re-

alization that data from the results of basic and applied

research need to be compiled and evaluated in order

to: (a) more effectively transfer research results into

development and process design, (b) build a body of

reliable data on which estimation and prediction meth-

ods can be based, and (c) provide guidance to re-

searchers about gaps in available data and areas in

which further research is needed.
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Keywords: 'Indium oxides, 'Thin films, 'pH, 'Meas-
urement, Stability, Sensing films. Reactive sputter dep-

osition.

118



INDUSTRIAL & MECHANICAL ENGINEERING

Laboratory & Test Facility Design & Operation

Results are presented on the pH-potential response of

d.c. magnetron reactively sputtered iridium oxide films.

The films exhibit a nearly Nernstian response to pH, no
hysteresis effects, and minimal response to ionic inter-

ferences. Sensitivity to certain redox species is ob-
served, hovi'ever. In addition, methods are discussed
for preparing model iridium oxide sensor surfaces for

ultrahigh vacuum surface analytical studies. Stoichio-

metric Ir02-like surfaces are shown to be relatively

inert to gas phase water. However, hydroxylation of

Ir02-like surfaces can be induced by rf water plasma
treatment.
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Radiation Thermometry at NIST: An Update of
Services and Research Activities.

G. B. Hillard. 1 Jun 89, 9p
In JPL, Proceedings of the Second Noncontact Tem-
perature Measurement Workshop p71 -79.

Keywords: "Calibrating, 'Temperature measurement,
•Thermometers, Black body radiation, 'Pyrometers,
Simulators, Temperature scales.

An overview of activities at the National Institute of

Standards and Terminology (NIST) in radiation ther-

mometry and related temperature scale research is

presented. An expansion of calibration services for

pyrometers will be described as well as efforts to de-
velop calibration services for blackbody simulators.

Research relevant to the realization of the new inter-

national temperature scale (ITS 90) will be discussed.
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.

A method and apparatus produce two-dimensional mi-

crographs of the overall surface microtopography of a
given specimen by using a photodetector to measure
the off-specularly reflected light from a focussed light

beam which is projected through a hemispherical
mirror onto the specimen surface as the specimen sur-

face is scanned by the focussed beam of light. Scan-
ning can be accomplished either by moving the speci-
men surface as a result of moving the sample holding
member or by moving the focused beam of light by
means of a light beam deflection device.
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Advances in Research on Dynamic Measurements
of Thermophysical Properties at High Tempera-
tures.
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A. Cezairliyan. 1989, 7p
Pub. in Proceedings of Asian Thermophysical Proper-
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19-22, 1989, p1 -7.
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tests, Research projects, Thermodynamic properties.
Thermal measurements. Measuring methods.

Recent advances in research conducted at the Nation-
al Institute of Standards and Technology (formerly the
National Bureau of Standards) on the development
and use of dynamic techniques for the measurements
of selected thermophysical properties of materials at

high temperatures are presented. Emphasis is placed
on work during the last five years, and discussions are
limited to the techniques that utilize rapid resistive self-

heating methods in the subsecond (millisecond-resolu-
tion) to submillisecond (microsecond-resolution) time
regimes. For completeness, a brief description of the
general method and the measurement systems, and a

concise chronology of the developments during the
period 1 963-1 983 are also given.
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The 74th Annual Meeting of the National Conference
on Weights and Measures (NCWM) was held at the
Westin Hotel in Seattle, Washington during the week
of July 1 6 through 21,1 989. The theme of the meeting
was 'National Uniformity Benefits Everyone.' The Con-
ference set standards for equipment and sales prac-

tices in the area of cash/credit pricing of retail motor
fuel, and also adopted a specification that permits the
use of electronic data audit trails to be used for securi-

ty assurance. Sweeping changes to the Uniform
Weights and Measures Law and the Uniform Weigh-
master Law were also adopted; if a State chooses to

adopt these new standards, a system of administrative
hearings and civil penalties could serve as an alterna-

tive to criminal prosecution.
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Ball bars are a primary method of testing coordinate
measuring machines. The accuracy of the method de-
pends critically on the stability of the length of the bar.

The study shows the primary thermal relaxation time
for ball bars to be near 15 minutes and explores the
size and duration of thermal effects for two bars of dif-

ferent materials.
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NBS (National Bureau of Standards) Boil-Off Calo-
rimeter for Measuring Thermal Conductivity of In-

sulating Materials.
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W. P. Dube, L. L. Sparks, and A. Slifka. 1988, 7p
Pub. in Advances in Cryogenic Engineering, v34 p67-
73 1988.
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'Thermal measurements, 'Calorimeters, Cryogenics,
Reprints, Computerized control systems.

Modern temperature, pressure and flow sensors along
with a high speed digital control system have been in-

corporated into an existing thermal conductivity appa-
ratus (ASTM C745). The system has also been modi-
fied to include the use of liquid helium as the refriger-

ant, if desired. The apparatus can be used to study
thermal conductivity in the temperature range from 4K
to room temperature. Preliminary results on insulating

materials indicate that the system update has signifi-

cantly improved the precision and operational charac-
teristics of the apparatus. Basic principles of operation,
sources of system error and the reduction of system
error by application of digital control and modern sen-
sors are discussed. Preliminary data are presented.
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The publication comprises a subject index and a
speaker index for the Reports of the National Confer-
ence on Weights and Measures from the First (1905)
through the Seventy-Third (1988) and supersedes
NBS Special Publication 691

.
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The document presents information on 132 private
sector groups in the United States which engage in

product certification activities. Entries describe the
type and purpose of each organization, the nature of
the activity, products certified, standards used, certifi-

cation requirements, any accreditation or recognition
by a U.S. or foreign private sector or government
agency, availability of services, methods of cost deter-

mination, and other relevant details. The directory is

part of an ongoing NIST (formerly NBS) effort to estab-
lish and maintain comprehensive information on stand-
ards, regulations, certification programs and related
topics.
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istry, Reprints, 'Surface reactions.

To a surface scientist, a hot filament ionization gauge
is a remarkably complex device whose operational
properties are determined by a wide range of surface
processes. The hot filament itself is a rich source of
surface chemistry, including thermal desorption of
gases, gas-solid reactions, and atomization of gases.
Its electron emission c characteristics are controlled
by fractional monolayers of impurities, and its life-time

is limited by surface reactions and the formation of

volatile products. Electron bombardment of the grid of
the gauge can lead to heating of the grid, causing ther-

mal desorption, or to electron stimulated adsorption
and desorption (ESA and ESD). ESD can be particular-

ly vexing, giving rise to spurious ion signals that result

in apparent pressures lOx to lOOx greater than true
pressures. Other surface phenomena which affect

gauging include sputtering, charging, photoemission
(the x-ray limit), secondary electron emission, and
electron-induced polymerization.
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standard Reference Materials for Use in Precision
Thermometry.
Final rept.

B. W. Mangum, 1987, lOp
Pub. in 'Innovation: Key to the Future,' NCSL Work-
shop and Symposium Technical Presentations,

Denver, CO., July 1 2-1 6, 1 987, p44-1 -44-1 0.
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Several Standard Reference Materials (SRMs) have
been developed at the NBS in recent years for use in

precision thermometry. They are either fixed-point ma-
terials or devices with fixed-point temperatures in the
range from 0.015 K to 2053 C. The present article re-

views the use and importance of thermometric fixed

points in precision thermometry and of SRMs that are
providing some of those fixed points.
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Residual Currents in Several Commercial UHV
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Residual currents have been determined for several

commercial UHV Bayard-Alpert gauges, including two
modulated gauges, by comparison against an extrac-

tor gauge. Residual currents in the modulated gauges
were also determined by the modulation method (Red-
head mode I) and these results are compared with

those of the first method. Residual current modulation
factors were estimated by combining the results of

these two methods. One notable aspect of this work is

the finding that residual current values can differ by
more than a factor of 10 among nominally identical

gauges. Another interesting and somewhat surprising

feature of these measurements, which were per-

formed in H2 at pressures in the range 4 x 1 0 to the -9

power to 4 X 10 to the - 5 power Pa, is that there was
no evidence of hysteresis in the response of any of the

gauges to changes in the H2 pressure.
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The U.S. instrumentation industry and the National

Bureau of Standards may have a common interest in

the development of new measuring instrumentation.

NBS needs this instrumentation to carry out its own
mission in support of industry and commerce. The in-

strumentation industry needs new commercial prod-
ucts to maintain its competitive position in the market.

Both could gain from close cooperation. NBS has the
facilities and the multidisciplinary staff to carry out fun-

damental and applied research. Industry knows how to

engineer a new instrument for production. In the paper
the legal situation that governs industry/government
collaborations, and the possible organization of col-

laborative research and development projects will be
briefly reviewed. Some of the technical work that might
be accomplished under such agreements will be ex-

plored. The possibility of joining forces in the develop-
ment of a few specific types of instruments that are of

interest to the metrological community will be closely

examined.
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Final rept.

T. M. Souders, D. R. Flach, C. Hagwood, and G.
Yang. 1990, 6p
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Timing jitter generally causes a bias (systematic error)

in the amplitude estimates of sampled waveforms.
Equations are developed for computing the bias in

both the time and frequency domains. Two principal

estimators are considered: the sample mean and the
so-called Markov estimator used in some equivalent-

time sampling systems. Examples are given using both
real and simulated data.

001,008
PB90-188541 Not available NTIS
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Precision Engineering Div.

CMM (Coordinate Measuring Machines) Standards.
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The B89.1 .12 Standard for the performance evaluation
of Coordinate Measuring Machines has contributed
significantly both to the public acceptance and the im-

proved performance of coordinate measuring ma-
chines in the United States. Work is now underway to

update the Standard. In addition, two new American
National Standard Institute (ANSI) groups have been
formed to deal with the problem of making CMM data
conform to ANSI Y14.5 specifications.

001,009
PB90-192444 Not available NTIS
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Precision Engineering Div.

Metrological Electron Microscope for the Certifi-

cation of Magnification and Linewidth Artifacts for
the Semiconductor Industry.
Final rept.

M. T. Postek, W. J. Keery, and S. Jones. 1989, 8p
Pub. in Proceedings of SPIE (Society of Photo-Optical
Instrumentation Engineers)-lntegrated Circuit Metrolo-

gy, Inspection, and Process Control III, v1087 p38-45
1989.

Keywords: 'Dimensional measurement, 'Electron mi-

croscopes, 'Standards, 'Semiconductors(Materials),
Units of measurement. Electron microscopy. Electron
optics. Metrology, Length, Reprints.

The National Institute of Standards and Technology
has, for several years, been developing a metrological

electron microscope system traceable to national

standards of length. The metrology instrument will cer-

tify standards for the calibration of the magnification of

scanning electron microscopes (SEM) and for the cer-

tification of artifacts for SEM linewidth measurement.
These artifacts are not only directed to instruments
used in the semiconductor community but will also be
useful for the various other applications to which the
SEM is currently being used. The SEM-based metrolo-

gy system now operational at the Institute will be de-
scribed as well as its design criteria and procedures for

its characterization. The design and criteria for new
lithographically produced SEM low-accelerating-volt-

age magnification standard to be calibrated on this

system will also be presented.
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The authors report the first measurements of the ther-
mal diffusivity that cover a wide range of thermody-
namic states including the dilute gas, the dense gas,
the compressed liquid, and near critical conditions.
The specific heat is obtained from simultaneous meas-
urements of thermal conductivity and thermal diffusi-

vity in a transient hot wire instrument, while the density
is obtained from an equation of state. Values for the
specific heat, CP, of argon were obtained at two tem-
peratures, 1 72 and 275 K, with pressures to 70 MPa.
For these temperatures the densities range from the
dilute gas to 2.2 times critical density while the specific

heat varies by a factor of 7 from the dilute gas value.
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A transient hot wire apparatus was revised to make
simultaneous measurements of thermal conductivity
and thermal diffusivity of fluids for a wide range of den-
sities. In addition, the theory of the method had to be
revised to allow correct evaluation of the thermal diffu-

sivity. The authors illustrate the new method and
theory with data for argon along 6 isotherms between
1 72 and 325 K with pressures up to 70 MPa and densi-
ties up to 30 mol/L. For thermal conductivity, the preci-

sion is about 0.3% and the accuracy better than 1 .0%.
For thermal diffusivity the accuracy is estimated to be
5%. From the two variables measured and from the
density taken from the equation of state values of the
specific heat, CP, of the fluid were obtained. The
actual status of the application is described and
present limitations are analyzed.
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The directory lists laboratories that have been accred-
ited, as of March 1, 1990, under the NVLAP proce-
dures. Indexes A, B, and C list the accredited laborato-

ries (for all programs except Asbestos) alphabetically

by name, by field of testing, and by state, respectively.

Each laboratory's scope of accreditation, which lists

the specific test methods for which it is accredited, is

presented in Index D. Index E lists the accredited As-
bestos laboratories alphabetically by city within state.
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An instrument has been constructed for generating the

complex scanning and data-collection sequences re-

quired for scanning tunneling microscopy. The instru-

ment is controlled by and returns data to a laboratory

computer over an IEEE-488-bus. A very high data-col-

lection speed was achieved through the use of a digital
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signal-processing microprocessor coupled to a 1 6-bit

I/O processor.
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Liquid-in glass thermometers have been used to

measure temperature for approximately 400 years and
are still used by the thousands in clinical, petro-chemi-

cal, and industrial laboratories. The reasons are that

they are inexpensive, reasonably accurate, and easy
to use.
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The paper summarizes a talk presented at the Micro-

beam Analysis Society Meeting which reviewed the

techniques of Scanning Electron Microscopy with Po-
larization Analysis (SEMPA). The paper briefly reviews

the techniques, describes the required apparatus and
provides several examples of measurements made
using SEMPA. References to more detailed review
papers are provided.
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A metrological electron microscope has been devel-

oped at the National Institute of Standards and Tech-
nology traceable to national standards of length, and a
new prototype magnification standard meeting the cur-

rent needs of the scanning electron microscope (SEM)
user community has been fabricated. The metrology
instrument is designed to certify standards for the cali-

bration of the magnification of the SEM and for the cer-

tification of artifacts for linewidth measurement done in

the SEM. The artifacts will be useful for various appli-

cations in which the SEM is currently being used. The
SEM-based metrology system is now operational at

the Institute, and its design criteria and the progress on
the characterization of the instrument are presented.
The design and criteria for the new lithographically pro-

duced SEM low accelerating voltage magnification
standard to be calibrated on the system are also dis-

cussed.
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Although largely ignored by historians both of science
and of technology, William A. Rogers (1832-98) is a
significant figure in the evolution of fine mechanics and
precision measurement in the USA in the latter part of

the 19th century. He developed practical length stand-

ards for both science and industry and contributed to

their dissemination in the USA. He built comparators,
linear and circular dividing engines, and diffraction

grating ruling engines. His designs and his publications

demonstrate an excellent fundamental understanding
of fine mechanism and precision instrumentation. The
paper has three main themes; first it outlines Rogers'
career, highlighting his major technical achievements.
Secondly, it indicates Rogers' influence on both sci-

ence - through his collaboration and interactions with

Rowland, Morley and Michelson - and industry. Finally,

it provides one possible explanation for American
domination of the diffraction grating ruling art.
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Tolerances(Mechanics), Standards, Weight(Mass),
Weight indicators. Measurement, Measuring instru-

ments. Handbooks.

The handbook provides minimum requirements for

field standard weights used to test commercial weigh-
ing devices. It supersedes Handbook 105-1 (1972 edi-

tion).

001,019
PB90-242215 Not available NTIS
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Electrosystems Div.

Instrumentation Everywhere (Editorial).

Final rept.

R. S. Turgel. 1990, 1p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement 39, n1 pi , Feb 90.

Keywords: 'Instruments, Measurement, Accuracy, Re-
prints.

The editorial for the special issue on papers presented
at the selected Instrumentation and Measurements
Technical Conference held in Washington, DC on April

25-27, 1989 emphasizes both the extent to which in-

strumentation penetrates our everyday lives and the
need for further development of instrumentation at the
highest levels of accuracy.

001,020
PB91-101121 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Statistical Engineering Div.

Quick and Easy Multiple Use Calibration Curve
Procedure.
Final rept.

R. J. Carroll, C. H. Spiegelman, and J. Sacks. 1988,

6p
See also AD-A1 98 227. Sponsored by Office of Naval
Research, Arlington, VA.
Pub. in Technometrics 30, n2 pi 37-1 41 1 988.

Keywords: 'Calibrating, 'Confidence limits. Regres-
sion analysis. Statistical analysis, Nonparametric sta-

tistics. Reprints.

The standard multiple use calibration procedure due to

Scheffe insists that with probability (1 -delta), at least

(1 -alpha) of the calculated confidence intervals con-
tain the true unknown. The procedure is fairly difficult

to use because it relies on tables which are not gener-
ally available. The authors consider a different require-

ment, namely that with probability (1 -delta) the expect-
ed proportion of intervals containing the true unknown
be at least (1 -alpha). Intervals which satisfy this re-

quirement use only standard t- and F-distribution

tables. As is intuitively clear, the resulting intervals are
generally much shorter than those constructed to sat-

isfy Scheffe's requirement. An example is given to il-

lustrate the techniques.

001.021

PB91-101329 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Surface Science Div.

Observation of Gold Thin Film Growth with Reflec-
tion Electron Microscopy.
Final rept.

T. Jach, G. Hembree, and L. B. Holdeman. 1990, 8p
Pub. in Thin Solid Films 1 87, pi 33-1 40 1 990.

Keywords: 'Test equipment, 'Thin films, 'Gold,
'Metal films. Crystal growrth, Diffusion, Reaction kinet-

ics. Surface chemistry, Supersaturation, Reprints, 'Re-
flection electron microscopy. Morphology.

The morphology of gold thin films, grown on amor-
phous substrates which were held at fixed tempera-
tures was studied with reflection electron microscopy
(REM). The grazing incidence geometry of the tech-

nique permitted the observation of nucleated growth,
anisotropic growth, and columnar growth with high res-

olution. The observed growth is compared with the ki-

netics predicted by diffusion constants. In addition,

whisker growth was observed under conditions of high

effective supersaturation that can be distinguished

from previously reported whisker growth. The features

observed with REM are virtually invisible when exam-
ined by high resolution scanning electron microscopy.

001,022

PB91-1 18497 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Statistical Engineering Div.

Space Balls: Or Estimating the Diameter Distribu-

tion of Monosize Polystyrene Microspheres.
Final rept.

S. Schiller. 1988, 6p
Pub. in Proceedings of Symposium on the Interface,

Computing Science and Statistics (20th), Fairfax, VA.,

April 1988, p737-742.

Keywords: 'Dimensional measurement. Polystyrene,

Diameters, Simulation, Reprints, 'Microspheres,
Standard reference materials.

Polystyrene microspheres, with nominal diameters in

the range of 3 to 30 micrometers, were manufactured
in space on the shuttle Challenger and are certified by
the National Bureau of Standards as Standard Refer-

ence Materials; they provide an important tool for cali-

brating instruments that are used to examine very
small particles. In order to be useful, their diameter dis-

tributions must be well-characterized. One measure-
ment technique proposed is to form closely packed
hexagonal arrays on a microscope slide with the
spheres, measure the row lengths, and impute the di-

ameters from these. The obvious diameter estimate is

the row length divided by the number of spheres in the
row. However, because the diameters are not identi-

cal, there are always air gaps in these arrays which
inflate the diameter estimates. These air gaps cannot
be measured by the microscope, nor can they be mod-
elled mathematically. The approach to this estimation

problem is to simulate arrays of the spheres and deter-

mine the behavior of the air gaps. Modelling of the di-

ameters in terms of row lengths is done using the sim-

ulation results and tested on data from actual photomi-
crographs.

Nondestructive Testing

001,023

PB90-217886 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Metallurgy Div.

Research on Inverse Problems in Materials Sci-

ence and Engineering.
Final rept.

S. J. Norton, J. A. Simmons, A. H. Kahn, and H. N.

G. Wadley. 1988, 21 p
Pub. in Proceedings of NATO (North Atlantic Treaty
Organization) Advanced Research Workshop on
Signal Processing and Pattern Recognition in Nonde-
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structive Evaluation of Materials, Quebec, Canada,
August 19-22, 1987, pi -21 1988.

Keywords: 'Nondestructive tests, Acoustic signals,

Electrical resistivity, Eddy current tests. Signal proc-

essing. Reprints, Characterization, Temperature de-

pendence. Tomography, Computer graphics. Image
analysis. Convolution integrals.

The role of inverse problems in the characterization of

materials is discussed. Four such problems are de-

scribed in detail: deconvolution for acoustic emission,

tomographic reconstruction of temperature distribu-

tion, electrical-conductivity profiling and inverse scat-

tering. Each exploits a priori information in a different

way to mitigate the ill-conditioning inherent in most in-

verse problems.

001,024
PB91-107524 PC A04/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD. National Voluntary Lab. Accreditation Pro-

gram.
NVLAP Program Handbook. Acoustical Testing
Services.
R. L. Gladhill, and P. R. Martin. Oct 90, 52p NISTIR-
4428
See also PB90-1 12327.

Keywords: *Acoustic measurement, *Nondestructive
tests, "Laboratories, Performance evaluation. Acous-
tic measuring instruments. Acoustic properties. Test
facilities, Sound transmission. Vibration, 'Accredita-

tion, Test methods.

The document explains the operational and technical

requirements of the National Voluntary Laboratory Ac-
creditation Program for Acoustical Testing Services.

All of the steps leading to the accreditation are dis-

cussed. Technical requirements are explained indicat-

ing how the NVLAP criteria are applied. The Handbook
is intended for use by the staff of accredited laborato-

ries, those seeking accreditation, other laboratory ac-

creditation systems, and others needing information

on the requirements for NVLAP accreditation under
the program.

Quality Control & Reliability

001,025
PB90-169806 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Radiation Physics Div.

Radiation Standards and Calibrations: Documenta-
tion Available from NBS (National Bureau of Stand-
ards).

Final rept.

W. R. Ott. 1987, 5p
Pub. in 'Innovation: Key to the Future,' NCSL Work-
shop and Symposium Technical Presentations,

Denver, CO., July 12-16, 1987, p29-1-29-5.

Keywords: 'Radiation, "Quality control. Reprints, 'Na-
tional Institute of Standards and Technology, 'Calibra-

tion standards.

The NBS Calibration Services Users Guide (SP 250) is

being supplemented by a number of special publica-

tions that provide a detailed description of the impor-

tant features of specific NBS calibration services.

These documents provide a description of the: specifi-

cations for the service; design philosophy and theory;

NBS measurement system; NBS operational proce-
dures; assessment of measurement uncertainty, in-

cluding random and systematic errors and an error

budget; and internal quality control procedures used
by NBS. The Center of Radiation Research (CRR) is in

the process of publishing 21 similar documents in a
series of SP 250 supplements. The documents cover
all of the calibration services offered by CRR. The
paper gives a brief overview of the content of the cali-

bration documents available from CRR.

General

001,026
PB91-107599 PC A09/MF A02

National Inst, of Standards and Technology, Gaithers-

burg, MD. Office of Standards Code and Information.

Directory of European Regional Standards-Relat-
ed Organizations.
Final rept.

M. Breitenberg. Sep 90, 198p NIST/SP-795
Also available from Supt. of Docs, as SN003-003-
03038-4.

Keywords: 'Standards, 'Metrology, 'Directories, Or-

ganizations, Europe, Measurement, Regulations, Qual-

ity assurance, 'European Community.

The publication contains information on organizations

which participate in standards-related activities. The
organizations listed in the directory are European orga-

nizations involved in standards-related activities. The
volume describes the work of these organizations in

these areas and other information of interest. Because
the standards situation in Europe is changing rapidly

due to the formation of the European Single Market,

some organizations have recently undertaken new ac-

tivities or made changes in some of their prior activities

to participate more effectively in the endeavor. Some
of these changes may not be reflected in their entries.

The volume is designed to serve the needs of federal

agencies and standards writers for information on Eu-
ropean organizations involved in standardization and
related activities. It may also be useful to manufactur-
ers, engineers, purchasing agents, and others interest-

ed in the European standards activities.
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PB90-147919 PC A05/MF A01
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Div.

Guide to Data Administration.
Special pub. (Final).

B. K. Rosen, and M. H. Law. Oct 89, 85p NIST/SP-
500/173
Also available from Supt. of Docs, as SN003-003-
02967-0. Library of Congress catalog card no. 89-

600766.

Keywords: 'Data management, 'Information systems.

Data processing. Data base management. Models,
Computer information security. Policies, Dictionaries,

'Data administration. Information resources manage-
ment, Computer aided software engineering.

The guide provides a reference model for the various

activities performed by Information Resource Manage-
ment, Data Administration, Data Modeling Tools Ad-
ministration, and Database Administration. The func-

tions of Data Administration are discussed in detail.

Data Administration is responsible for defining an infor-

mation architecture, and for establishing policies for

naming conventions, information modeling techniques
and methodologies, data element specification,

system information integration, and data protection.

The importance of the Three Schema Architecture is

described. Computing tools useful for Data Administra-

tion, such as data dictionary systems and computer-
aided software engineering (CASE) tools, are ad-

dressed. The guide stresses the useful features of

these computing tools. Use of the Information Re-
source Dictionary System (IRDS) Standard, approved
by the American National Standards Institute (ANSI)

and a Federal Information Processing Standard
(FIPS), is discussed.

001,028

PB90-160375 PC A03/MF A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Factory Automation Systems Div.

Planning Model for Unifying Information Modeling
languages for Product Data Exchange Specifica-
tion (PDES).
J. Tyler. Jan 90, 12p NISTIR-90/4234

Keywords: 'Data bases, Information systems. Ab-
stracting, Semantics, Communications networks, 'In-

formation modeling, 'Product Data Exchange Specifi-

cation, Modeling languages.

The paper describes a mechanism for resolving issues
surrounding the use of multiple information modeling
paradigms. Several diverse modeling languages have
been used to define and formalize the information

needed to fully represent the multiple disciplines

needed for a complete product model. This prompted
a committee of the IGES/PDES Organization to under-
take a research project to unify these divergent para-
digms. Some intermediate results of the project are
discussed including the Planning Model, which is in-

tended to serve as a baseline for future development
of a neutral repository for storing semantics.

001,029

PB90-161753 PC A07/MF A01
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
Management of Networks Based on Open Systems
Interconnection (OSI) Standards: Functional Re-
quirements and Analysis.
Special pub. (Final).

R. Aronoff, M. Chernick, K. Hsing, K. Mills, and D.

Stokesberry. Nov 89, 133p NIST/SP-500/175
Also available from Supt. of Docs. Library of Congress
catalog card no. 89-600778.

Keywords: 'Communication networks, 'Information
systems. Information processing. Network analysis.

Secure communications, Architecture, Protocols, Per-

formance evaluation. Open Systems Interconnection,

Network management. Expert systems.

The report examines current and proposed network
management systems to determine both user and
functional requirements for network management. It

then compares the derived functional requirements to

the emerging standards being developed by the ISO
and others to determine where and how the require-

ments are being met by these emerging standards.
The examination of requirements is generally restrict-

ed to those that are necessary for interoperability.

These are organized and examined in six broad areas:

Architecture, and the management functional areas of

configuration management, fault management, securi-

ty management, performance management and ac-

counting management. The report also contains a dis-

cussion of requirements that transcend these areas
and a discussion of future requirements beyond the
scope of current standardization. Examples include

automated network management and a standard oper-
ator interface. Finally the report also contains a discus-

sion of applying OSI management to the emerging In-

tegrated Services Digital Network (ISDN) technology.

001,030

PB90-215864 PC A16/MF A02
National Inst, of Standards and Technology (NCSL),
Gaithersburg, MD.
Proceedings of the Hypertext Standardization
Workshop. January 16-18, 1990 National Institute

of Standards and Technology.
Special pub. (Final).

J. Moline, D. Benigni, and J. Baronas. Mar 90, 360p
NIST/SP-500/178
Held in Gaithersburg, MD., January 16-18, 1990 at the

National Institute of Standards and Technology. Also
available from Supt. of Docs, as SN003-003-02998-0.

Keywords: 'Meetings, 'Standards, Standardization,

Information systems, Models, 'Hypertext, Hyperme-
dia, National Institute of Standards and Technology,
Data bases.

The report constitutes the proceedings of a 3-day
workshop on Hypertext Standardization held at the

National Institute of Standards and Technology (NIST)

on January 16-18, 1990. The major purpose of the Hy-
pertext Standardization Workshop was to provide a
forum for presentation and discussion of existing and
proposed approaches to hypertext standardization.

The stated workshop goals were to consider hypertext

system definitions, to identify viable approacties for

pursuing standards, to seek commonality among alter-

natives whenever possible, and to make progress to-
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wards a coordinated plan for standards development,

i.e., a hypertext reference model.

PB90-219841 PC A03/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
NIST (National Institute of Standards and Technol-

ogy) Standard Reference Data Products 1990
Catalog.
Special pub. (Final).

M. W. Chase. May 90, 46p NIST/SP-782
Also available from Supt. of Docs, as SN003-003-
03004-0. See also PB90-183310.

Keywords: *Catalogs(Publications),

Indexes(Documentation), Chemical analysis, Atomic
physics, Reaction kinetics. Properties, Molecular struc-

ture, Molecular spectroscopy. Thermochemistry, Ther-

mophysical properties, 'National Institute of Stand-

ards and Technology, 'Data bases. Materials science.

The National Institute of Standards and Technology's
Standard Reference Data Program provides reliable,

well-documented data to scientists and engineers for

use in technical problem-solving, research, and devel-

opment. The catalog lists classic data compilations in

hard-copy form and current databases in the Standard
Reference Database Series. These data compilations

have been subdivided into seven categories. Prices

and ordering information are located at the back of the

document.
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Information Management Directions: Ttie Integra-

tion Challenge.
Special pub. (Final).

E. N. Fong, and A. H. Goldfine. Sep 89, 178p NIST/
SP-500/167
Also available from Supt. of Docs, as SN003-003-
02973-4. See also PB87-1 56725. Library of Congress
catalog card no. 89-600755.

Keywords: 'Information systems, "Meetings, Stand-
ards, Systems engineering, "Data base management
systems. Knowledge bases(Artificial intelligence). Inte-

grated systems. Distributed computer systems.

The report constitutes the results of a 3-day workshop
on the integration challenge of information manage-
ment. The workshop was the fifth in the Information

Management Directions series. The purpose of these
workshops is to examine, in depth, key trends and
strategies that affect the future of the information man-
agement profession. The focus of the fifth workshop
was on issues related to integration and productivity.

The 72 workshop participants were organized into five

working panels, which met to discuss the integration of

knowledge and data management; the integration of

technical and business data management; the integra-

tion of systems planning, development, and mainte-

nance tools and methods; the integration of distribut-

ed, heterogeneous computing environments; and ar-

chitectures and standards for information manage-
ment.

001,033
PB90-241621 Not available NTIS
National Inst, of Standards and Technology, Gaithers-
burg, MD. Information Resources and Services Div.

Computer-Generated Graphical Analysis of Cita-

tion Searches.
Final rept.

M. L. Nelson. 1990, 6p
Pub. in Proceedings of National Online Meeting, New
York, NY., May 1-3, 1990, p309-314 1990.

Keywords: 'Information retrieval effectiveness,

'Graphic methods, 'Computer graphics, Atomic spec-
troscopy, Performance evaluation. Images, Human
factors engineering. Reprints, 'Citation searches. Data
bases.

Online citation searches were performed for a number
of publications on the subject of atomic spectroscopy.
The searches were requested by a National Institute of

Standards and Technology physicist who is a member
of the U.S. National Research Council Committee on
Line Spectra of the Elements. This committee surveys
data needs for diverse groups of data users and co-
ordinates data compilation and evaluation activities.

The references found in the searches were retrieved

by electronic mail and entered into a personal comput-
er. The source journal titles were analyzed in spread-

sheet/graphics programs. The resulting color and
black and white images provided a quick and effective

method of evaluating the citation search results. They
will be used for comparison with the more subjective

data on data usage which the Committee had com-
piled from questionnaires.

001,034
PB91-107276 PC A03/MF A01
National Inst, of Standards and Technology (NCTL),
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Dynamic Characteristics of Hypertext.
R. Furuta, and P. D. Stotts. Aug 90, 14p NISTIR-
4404
Grant NSF-CCR-8810312
Prepared in cooperation with Maryland Univ., College

Park. Sponsored by National Science Foundation,

Washington, DC, and Northrop Research and Tech-
nology Center, Palos Verdes Peninsula, CA.

Keywords: 'Documents, 'Data processing. Time, Dy-
namic characteristics, 'Text processing, 'Hypertext
systems, Sensors.

A dynamic hypertext changes even in the absence of

user activity. Hypertexts are comprised of structure,

content, and context, and dynamic operations may
affect any of them. Dynamic operations are synchro-

nous (related to the hypertext's description) or asyn-

chronous. The paper argues that such dynamic char-

acteristics are an important component of many hyper-

text systems, surveying existing implementations to

examine the different realizations of dynamic oper-

ations, and that dynamic applications are also of im-

portance within the hypertext domain.

001,035
PB91-107284 PC A06/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD. Information Resources and Services Div.

Data Bases Available In the Research Information
Center of the National Institute of Standards and
Technology.
Special pub. (Final).

D. Cunningham. Sep 90, 120p NIST/SP-799
Supersedes PB89-160014. Also available from Supt.

of Docs, as SN003-003-03051 -1

.

Keywords: 'Catalogs, 'Information systems, 'Informa-

tion centers, 'National Institute of Standards and
Technology, 'Data bases, 'Bibliographic data bases,
'On line systems.

Data Bases available online in the Research Informa-

tion Center of the National Institute of Standards and
Technology (NIST) are listed by acronym and by full

title. In addition, descriptions of the data bases, dates
covered, producers, hard copy counterpart, principal

sources and vendors are listed. A general subject

index and a cross reference index are also supplied.

001,036
PB91-107565 PC A06/MF A01
National Inst, of Standards and Technology, Gaithers-

burg, MD.
FTAM Interoperability Tests.
C. A. Edgar. Aug 90, 11 3p NISTIR-4435

Keywords: 'Tests, Computer networks, Standards,
Computer programs, 'File management systems,
'Computer program transferability, FTAM(File Trans-
fer Access and Management), Computer program veri-

fication. Protocols.

The File Transfer, Access and Management (FTAM)
standard enables users to transfer, access and
manage large groups of information in a consistent
manner within an open environment. The document
defines FTAM interoperability tests designed to test

the interoperability between FTAM implementations
supplied by different vendors. Implementations are as-

sumed to be based on the FTAM International Stand-
ard (IS 8571). Interoperability testing tests the ability to

perform overall operations between two or more
vendor specific implementations. The complexity of

OSI protocols makes exhaustive testing impractical on
both technical and economic grounds. Furthermore,
there is no guarantee that a system which has passed
a set of interoperability tests will interoperate with

other systems or conform to any specification. Rather,

passing the tests provides a level of confidence that

the system will likely interoperate with other systems
and should behave in a consistent manner in repre-

sentative instances of communication.

Operations & Planning

001,037
PB90-218074 Not available NTIS
National Inst, of Standards and Technology, Gaithers
burg, MD. Information Resources and Services Div.

Measurement Research and the National Institute

of Standards and Technology's Research Informa-
tion Center.
Final rept.

S. W. Klein. 1990, 9p
Pub. in Science and Technology Libraries 10, n3 p73-
81 1990.

Keywords: 'Information centers, 'Information serv-

ices. Research, Metrology, Measurement, Standards,
User needs. Reprints, 'US National Institute of Stand-
ards and Technology.

The National Institute of Standards and Technology
(NIST) develops and refines measurements in the

physical sciences and engineering to support a wide
variety of standardization activities. NIST's Research
Information Center supports the Institute's research by
matching its information collections to the needs of

NIST scientists and engineers and by providing spe-
cialized information services.
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PB90-241647 Not available NTIS
National Inst of Standards and Technology, Gaithers-

burg, MD.
Information Center Assists Users in Identifying

Standards and Provides Technical Assistance.
Final rept.

J. R. Overman. 1990, 4p
Pub. in ASTM (American Society for Testing and Mate-
rials) Standardization, p28-31 Jun 90.

Keywords: 'Technical assistance, 'Standardization,

Regulations, Foreign countries. Information services.

Reprints, "National Center for Standards and Certifica-

tion Information, Government agencies. Certification.

The National Center for Standards and Certification In-

formation provides information on United States, for-

eign and international standards, regulations and rules

of certification. The Center serves as a referral sen/ice

and focal point in the United States for information

about standards and standards-related activities. The
Center is part of the Office of Standards Code and In-

formation, which also includes a technical office and
developing countries assistance program.

Reference Materials
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National Inst, of Standards and Technology, Gaithers-

burg, MD.
NIST (National Institute of Standards and Technol-
ogy) Research Reports, January 1990.
Special pub. (Final).

Jan 90, 36p NIST/SP-770
Also available from Supt. of Docs, as SN003-003-
02993-9. See also PB89-2351 1 3.

Keywords: 'Research, Superconductivity, Automation,
Genes, Steels, Fires, Information retrieval. Fire safety,

National Institute of Standards and Technology, High-

temperature superconductors. Biotechnology, Molecu-
lar biology. Computer aided manufacturing. Computer
information security. Data bases. Center for Advanced
Research in Biotechnology.

Contents: Research updates; The long road to super-
conductivity; Following the low road (low-temperature
superconductivity); An answer to the challenge-auto-
mation; Biotechnology research facility dedicated;
Switches that turn on genes; The shop of the '90's

(automated factories); How to reduce the risk of 'virus'

attacks (computer security); Performance of steels ex-

posed to fire predicted; Model to fight fire deaths,
costs; Data, anyone; New publications; Conference
calendar.
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NIST (National Institute of Standards and Technol-
ogy) Serial Holdings 1990.
Special pub. (Final).

M. L. Kingston. Jan 90, 262p NIST/SP-77790ED
Also available from Supt. of Docs, as SN003-003-
02990-4. Supersedes PB89-1 14755.

Keywords; "Periodicals, 'Bibliographies, Libraries, Na-
tional government. Meetings, 'National Institute of

Standards and Technology, Library collections. Tech-
nical information centers.

The publication contains holdings information for ap-
proximately 5,000 titles held in the National Institute of

Standards and Technology (NIST) Research Informa-

tion Center, representing current and noncurrent jour-

nals, periodicals, annuals, memoirs, proceedings and
transactions.

001,041
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National Inst, of Standards and Technology, Gaithers-

burg, MD.
NIST (National Institute of Standards and Technol-
ogy) Research Reports, May 1990.
Special pub. (Final).

tvlay 90, 37p NIST/SP-783
Also available from Supt. of Docs, as SN003-003-
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Keywords: 'Research, Chemical reactions, Gravi-

meters. Integrated circuits. Buildings, Fire safety. Rail-

roads, Wheels, National Institute of Standards and
Technology, US NIST, Laser radiation, Picosecond
pulses, Oil exploration. Very large scale integration,

Loma Prieta earthquake. Earthquake engineering.

Contents: Research update; Lyons new head of NIST;
President seeks boost for NIST in '91; Looking for

'good' vibrations; Milestone~500 very good ideas;

Measuring in the Lilliputian world of semiconductors;
Loma Prieta-A primer for public policy; More than just

for safety's sake; Stress and strain on the railroad

train; New publications; Conference calendar.
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Robots and Computer Vision, v521 p296-301 1984. No
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Keywords: Air flow. Arrays, Automation, Computer pro-

gramming, Conformal structures. Control, Detection,

'Detectors, Displacement, Electrooptics, Fingers,

Manufacturing, Pins, Proximity devices. Regulations,

Rigidity, 'Robotics, Standards, Stiffness, 'Touch, Arti-

ficial intelligence, 'Computer aided manufacturing.
Grasping, Gripping, Workpieces, Reprints.

In the course of the National Bureau of Standards' pro-

gram in measurements and standards for automated
manufacturing and robotics, a tactile sensing array

with a high degree of conformability has been devel-

oped. The array consists of a pneumatically controlled

matrix of displacement pins which provides a deforma-
ble grasping surface, and a corresponding array of op-
toelectronic proximity sensors which determine work-
piece orientation and geometry. Regulation of air flow

into the finger to control grasping stiffness permits the

sensing and handling of very delicate or complex ob-
jects. Additional features of the design include pro-

grammable array rigidity, zero mechanical hysteresis,

and gripper mounted packaging. (AW)
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PDES (Production Data Exchange Specification)
Physical File Exchange Testing in the PDES Valida-
tion System.
J. E. Fowler. Feb 90, 31 p NISTIR-90/4252

Keywords: 'Tests, Standards, 'Product Data Ex-
change Specification, Data file, Computer aided
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The document describes the testing of Product Data
Exchange Specification (PDES) physical data file ex-
change between software systems within the valida-

tion testing architecture.
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The Product Data Exchange Specification (PDES) is

an emerging standard for the exchange of product in-

formation among various manufacturing applications.

A software toolkit for manipulating PDES data has
been developed at the National PDES Testbed at the
National Institute of Standards and Technology
(NIST). The toolkit includes software for processing
PDES information models, defined in the Express lan-

guage, and PDES product models, stored as STEP
physical files. The components of the NIST PDES
Toolkit are discussed, as are several applications

which have been built using the Toolkit.

Computer Aided l\/lanufacturing (CAIUI)
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Development of a Computer-Controlled Hot-De-
formation Apparatus at NIST (National Institute of
Standards and Technology).
Y. W. Cheng, Y. Rosenthal, and H. I. McHenry. Oct
89, lOOp NISTIR-89/3925

Keywords: 'Hot working, 'Forging,
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Thermomechanical treatment. Control systems.

The report describes a computer-controlled hot-defor-

mation apparatus suitable for thermomechanical-proc-
essing (TMP) simulation of forging and steel plates.

The apparatus was designed and built at the National

Institute of Standards and Technology, and has the fol-

lowing main features: a servohydraulic load frame with

a 250 kN capacity in tension or compression; a vari-

able-actuator traveling speed up to 55 mm/s; a multi-

ple-strike capability with controllable displacements
and strain rates; a maximum heating rate of 150 c/s
with a 10 kW induction heater (for a cylindrical steel

specimen 9 mm in diameter and 18 mm in height); a
maximum cooling rate of 25 c/s with helium-gas cool-

ing; and vacuum to 1.33 x 10 sup (-3) Pa (1 x 10 sup (-

5) Torr) within 25 min. Source codes of the computer
programs that perform system control, data acquisi-

tion, and data analysis are included in the report. The
apparatus has been used to perform the direct-

quenching simulation of the ASTM A710 plate steel,

and forging simulation of the directly cooled microal-

loyed AISI 1522 and 1141 steels. Results of the stud-

ies are presented.
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Recommended Technical Specifications for Pro-
curement of Systems for a Cleaning and Deburring
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F. M. Proctor, and R. Russell. 21 Jun 89, 15p
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cations. Automation, Computer systems hardware,
Computer systems programs, 'Automated Manufac-
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The manual provides the recommended technical
specifications for systems modeled after the Cleaning
and Deburring Workstation of the Automated Manu-
facturing Research Facility. These specifications are
functional only; they do not list the manufacturers of

equipment, but only describe the function and capabili-

ties of the various component systems.
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RCS Application Example: Tool Changing on a Hor-
izontal Machining Center.
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J. Fiala, and A. Wavering. 1987, lOp
Pub. in Proceedings of International Conference on
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A large six-axis manipulator performs material han-
dling tasks for a horizontal machining center in the Na-
tional Bureau of Standards' Automated Manufacturing
Research Facility. The manipulator is controlled by the
Real-time Control System (RCS), a hierarchical control

system developed by the Robot Systems Division at

NBS. The manipulator is used to load and unload parts
for the machine and, recently, to change tools on the
machine. The paper describes the development of tool

changing as a new RCS application, including the cre-

ation of new commands to be sent to RCS from a
workstation controller and the techniques used to pro-

gram manipulator movements. The integration of force
sensing to monitor tool insertion and removal as well

as the addition of a changeable end effector for han-
dling tools are discussed.
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Concept for a Reference Model Architecture for
Real-Time Intelligent Control Systems (ARTICS).
Technical note.

J. Albus, R. Quintero, R. Lumia, M. Herman, R.

Kilmer, and K. Goodwin. Apr 90, 30p NIST/TN-1277
Also available from Supt. of Docs, as SN003-003-
03011-2.
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time systems. Protocols, Computer aided manufactur-
ing.

The paper presents a concept for the development of

a reference model open-system architecture for real-

time, sensory interactive, intelligent machine systems.
Central to this notion is a desire to accelerate techno-
logical development, technology transfer and commer-
cialization of world class control system products in

the field of robotics, intelligent machines and automa-
tion. A plan is outlined whereby a reference model Ar-

chitecture for Real-Time Intelligent Control Systems
(ARTICS) can be defined through the cooperative ef-

forts of industry, academia and government. As envi-

sioned ARTICS would be a series of evolving guide-

lines specifying an infrastructure of hardware compo-
nents, software components, interfaces, communica-
tions protocols and application development tools. An
ARTICS reference model would make it possible for

industry to develop and market a diverse line of control

system components which could be interchangeable

and realizable on many different vendors' intelligent

machine systems platforms.
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Computer Aided Manufacturing (CAM)
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The proceedings presents papers on computer inte-

grated manufacturing including: Toward a Global Ar-

chitecture for Computer Integrated Manufacturing; A
Scaleable Architecture for CIM Shop Floor Control; A
Reference Model for Computer Integrated Manufactur-

ing From the View Point of Industrial Automation; An
Approach to Implementing CIM in Small and Medium
Size Companies; Highly Extendable CIM Systems
Based on an Integrated Platform; Server Networks; A
CIM Architecture Design Environment; Towards a Dis-

tributed Control Architecture for CIM; CIM-OSA - A
Vendor Independent CIM Architecture; Progress To-

wards Standards for CIM Architectural Frameworks;
The Development of a CIM Architecture for the RAMP
Program; An Approach to Develop and Maintain Data
Quality; Distributed Knowledge Based Systems for

Computer Integrated Manufacturing; Uniform Dataflow
Software System for Global CIM Application; A Sys-
tems Theoretic View of Computer Integrated Manufac-
turing.
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Extending the Standard for the Exchange of Prod-
uct Data to Represent Two-Dimensional Apparel
Pattern Pieces.
Y. T. Lee. Jun 90, 28p NISTIR-4358
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Keywords: 'Standards, Patterns, Prototypes, 'Cloth-
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'STEP{Standard for the Exchange of Product Data),

National Institute of Standards and Technology, File

structures.

An Apparel Pattern Information Model (APIM) is intro-

duced to demonstrate the feasibility of extending the

emerging international Standard for the Exchange of

Product Data (STEP) to include the exchange of ap-
parel pattern data. The paper focuses on a representa-
tion of two-dimensional (flat) patterns. It shows how
this representation is capable of capturing the same
information that can be expressed in one widely-used,

but proprietary, format.
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S. N. Clark. 11 Jun 90, 12p NISTIR-4351REV

Keywords: 'Standards, Models, 'Computer aided
manufacturing, 'PDES(Product Data Exchange Speci-
fication), Computer aided design. Data structures,

STEP(Standard for the Exchange of Product Model
Data), Software tools.

The Product Data Exchange Specification (PDES) is

an emerging standard for the exchange of product in-

formation among various manufacturing applications.

The neutral exchange medium for PDES product
models is the STEP physical file format. The National
PDES Testbed at NIST has developed software to ma-
nipulate and translate STEP models. The software
consists of an in-memory working form and an associ-
ated physical file parser, STEPparse. The design and
capabilities of STEPparse and of the STEP Working
Form are discussed.
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S. N. Clark. Jul 90, 30p NISTIR-4335REV

Keywords: 'Standards, 'PDES(Product Data Ex-

change Specification), 'Computer aided manufactur-
ing, 'Software tools. National Institute of Standards
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The Product Data Exchange Specification (PDES) is

an emerging standard for the exchange of product in-

formation among various manufacturing applications.

A software toolkit for manipulating PDES data has
been developed at the National PDES Testbed at

NIST. A technical overview of this PDES Toolkit is pro-

vided. Fundamental software libraries are described,

and techniques for creating applications based on the

Toolkit are discussed.
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Real-Time Production Scheduling.
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rithms, Reprints, 'Computer aided manufacturing.

The paper discusses an on-line, real-time production
scheduling algorithm for automated manufacturing
systems. Decomposition theory is used to transform a
multi-criteria, production scheduling problem from a
block angular structure into a two-level hierarchical

structure. The top level, called the supremal, considers

a list of jobs, due dates, precedence constraints, and
objectives. It generates a set of potential scheduling
rules and evaluates those rules using an on-line, dis-

tributed simulation package. The supremal outputs a
list of tasks with proposed start and finish times to

each of the lower level systems under its control. Each
lower level system, called an infimal, then uses a simi-

lar simulation approach to sequence those tasks and
generate actual start and finish times. These times, to-

gether with status on all other tasks, provide the feed-

back needed by the supremal to close the control loop.
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Distributed Data Bases on the Factory Floor.
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C. M. Furlani, D. Libes, E. J. Barkmeyer, and M. J.

Mitchell. 1989, 9p
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A major facility for manufacturing research exists at

the National Institute of Standards & Technology
(NIST). The Automated Manufacturing Research Facil-

ity (AMRF) serves as a test bed and demonstration fa-

cility in support of research by workers from NIST, in-

dustry, academia, and other government agencies.
The AMRF has been designed as a 'data driven' con-
trol system. This permits it to handle a broad range of

parts for automated manufacturing, but requires an ef-

fective interface between the data generated in a man-
ufacturing system and the control modules that use
the data. To meet this requirement, a distributed data
system, the Integrated Manufacturing Data Administra-
tion System (IMDAS), has been developed. It is de-
signed to provide the control systems of the AMRF
access to the data necessary to support the design,
planning, manufacturing, and inspection of parts.

Computer Software
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QDES Administrative Guide: National PDES
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Keywords: 'Windowing techniques, 'Editing, Stand-
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The Product Data Exchange Specification (PDES) is

an emerging standard for the exchange of product in-

formation among various manufacturing applications.

The neutral exchange medium for PDES product
models is the STEP physical file format. The National

PDES Testbed at NIST has developed QDES, a
window-based editor for STEP product models. The
editor, written in Smalltalk 80, is schema-driven: In the
Testbed context, an Express information model is

used to describe the objects to be manipulated; QDES
itself thus has no a priori knowledge of its domain. The
document describes administrative procedures for

QDES. Some architectural issues are also presented.
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Keywords: Standards, 'Programming manuals. Manu-
facturing, Test beds. Specifications, Parsers, PDES,
STEP models, Computer aided design. Translators,
Product data exchange.

The Product Data Exchange Specification (PDES) Is

an emerging standard for the exchange of product in-

formation among various manufacturing applications.

The neutral exchange medium for PDES product
models is the STEP physical file format. The National
PDES Testbed at NIST has developed software to ma-
nipulate and translate STEP models. The software
consists of an in-memory working form and an associ-
ated physical file parser, STEPparse. The internal op-
eration of the STEPparse parser is described. The im-

plementation of the data abstractions which make up
the STEP Working Form is discussed, and specifica-

tions are given for the Working Form access functions.

The creation of STEP translators using STEPparse is

discussed.
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AMPLE Core Interpreter: User's Guide (Version
1.0).

J. C. Boudreaux. Sep 90, 73p NISTlR-4388
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'Automated Manufacturing Programming language,
'AMPLE programming language, 'Man computer
interface, 'Computer aided manufacturing. User
manuals(Computer programs). High level languages.

The Automated Manufacturing Programming Lan-
guage Environment (AMPLE) system was developed
in the Center for Manufacturing Engineering to provide
a uniform environment for the construction of control

interfaces to industrial processes. The AMPLE Core
Interpreter, Version 1.0 is a working prototype, imple-

mented in Microsoft C 5.0 for PC/AT-class personal
computers under MS-DOS. The User's Guide is an in-

troduction to the prototype which is being circulated at

this time to provide the manufacturing community and
other potential users with an operational specification

of AMPLE.

Engineering Materials
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Engineering Materials

Damage-Enhanced Creep in a Siliconized Silicon

Carbide: Mechanics of Deformation.
Final rept.
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High temperature tests, Flexural strength. Reprints.

Continuum mechanics methods were adopted to ana-

lyze the creep deformation of a siliconized silicon car-

bide at elevated temperatures. All major loading

modes including tension, compression and bending

are considered. In tensile creep, deformation was ac-

companied by cavitational damage at stresses in

excess of a temperature dependent threshold level,

resulting in a bilinear power-law creep behavior. On
the other hand, a single power-law equation is ade-

quate to characterize the creep behavior in compres-
sion, since no damage is found at all levels of applied

stress. For transient creep under bending, it was found

that time-dependent neutral axes for stress and strain

do not coincide, although they do converge towards a

single axis at steady state. The underlying mecha-
nisms for both tension and compression creep can be
attributed to interaction of SiC particles and nonlinear

viscous flow of silicon phase; creep damage in tension

further enhances deformation from n = 4 to 1 0 where
n is stress exponent. Nucleation rather than growth of

cavities is regarded as the limiting process responsible

for the accelerated creep meaning the material pos-

sesses a high degree of tolerance against damage.
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Flexural testing was investigated as a method of study-

ing the creep of ceramic materials at elevated tem-

peratures. Three techniques were used to evaluate the

steady state creep exponent: two of them were based
on the measurement of the surface curvature of a flex-

ure specimen after testing; the third was based on the

more conventional technique of measuring displace-

ment rate as a function of applied load and exposure
time. Applied to a grade of commercial vitreous

bonded alumina, the techniques yielded disparate re-

sults for the steady state creep exponent. The discrep-

ancy in results is believed to be a consequence of the

fact that ceramics tend to creep more readily in tension

than in compression, leading to a shift in the neutral

plane for stress and strain in flexural specimens, which
results in an extended primary creep. A local enhance-
ment of creep under the loading points of the test

specimens was observed in the materials tested; the

creep enhancement was attributed to contact stresses

at the loading points.
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An understanding of the stress state existing in a ce-

ramic microstructure is important for predicting struc-

tural failure. An x-ray method has been developed
which combines the analysis of the defect structure of

the crystallites by double crystal diffractometry with the

imaging of the crystallites by x-ray topography. The po-

tential applications of the versatile tool for measure-
ment of residual microstrain in ceramic materials is

currently being investigated. A brief discussion of the

principle of the technique is presented. The method
has been employed to elucidate the differences in

fracture behavior of two 94% aluminum oxide ceram-
ics.
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The paper reviews the brittle fracture process in ce-

ramic materials. A fracture mechanics approach is

used to separate the crack growth resistance of the

material from the driving forces and the flaw severity.

Fracture surface analysis is shown to be a useful tool

in understanding failures of actual components. Ef-

fects of environmentally enhanced crack grovrth are

discussed both from a fundamental point of view as
well as in the reliability of ceramic structures. Toughen-
ing mechanisms in ceramics are reviewed and the

fracture process discussed in terms of the direct af-

fects of ceramic microstructure.
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Technical ceramic materials offer tremendous poten-

tial in a wide variety of engineering applications. Their

unique blend of physical, chemical, and mechanical
properties provide innovative design opportunities for

advanced concepts such as low-heat rejection en-

gines, high-efficiency gas turbines, high temperature
bearings, and high-speed, high-precision cutting tools.

Unfortunately, many of the critical friction and wear (tri-

bological) properties of advanced ceramics are not

well defined or understood. Research in materials sci-

ence of advanced ceramics is developing very rapidly.

As materials change and new materials are constantly

being developed, the evaluation of these materials for

tribological applications becomes a critical issue. The
paper explores several important considerations in

friction and wear testing of ceramic materials. Detailed

test sample characterization is required to define the

materials pair. Sample preparation, selection of load

and speed, environmental control, and contamination

effects are crucial to the meaningful tribological eval-

uation of ceramic materials. Specific examples are

given using a modified four-ball wear tester with alumi-

na specimens.
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While the computer technology, both hardware and
software, exists to allow easy and comprehensive
access to computerized data on engineering materials,

only a few data bases are publicly available today. The
reason for this is a set of barriers based on socioeco-
nomic factors that are only partly recognized. In the
paper, the use of materials data is examined to identify

some of these socioeconomic barriers. They primarily

arise from three factors: complex usage patterns, a rel-

atively new computer audience combined with an ex-

ploding computer technology, and a lack of under-

standing of the positive impact of computerized materi-

als data. Ways to overcome these barriers are sug-

gested.

Joining
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The study reports the changes in droplet-transfer

mode and rate during gas metal arc welding as the

voltage is varied at a series of current levels. Statistical

analysis of the arc current and voltage data showed
that during operation outside the optimum range, the

welding arc was unstable and the current output was
very irregular with varying cycle time between each
droplet transfer. At the maximum droplet-transfer rate,

the droplet-transfer cycle time was very consistent and
revealed a narrow rate range, which correlated with

the high stability and lower spatter at these optimum
operating conditions.
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The publication comprises the proceedings of an Oc-
tober 1 988 conference on computerization of welding

data. A written summary of each speaker's presenta-

tion is included in its appropriate conference session.

Overview of Computers and Databases: Databases for

technology; Review of the 1 986 Workshop-Computer-
ization of welding information; On-line access to world-

wide sources of materials performance data; ASM In-

ternational's Materials Properties Data System; Appli-

cation of artificial intelligence to welding; Welding Ap-
plications Software: Computerized software for weld-

ing engineers; Computer applications in welding;

Welding Case Studies: Update on procedure qualifica-

tion records and welding procedure specifications;

Computers in welding-from breadboards to desktops;

Weld Improvement Program: Weld and Welder Track-

ing System; and Expert systems for diagnosing prob-

lems in welding power sources.

001,066

PB91-118562 Not available NTIS

National Inst, of Standards and Technology (IMSE),

Boulder, CO. Fracture and Deformation Div.

126



MANUFACTURING TECHNOLOGY

Joining

Review of the 1986 Workshop: Computerization of

Welding information.
Final rept.

T. A. Siewert. 1988, 8p
Pub. in Proceedings of Conference and Worl<shop on
Computerization of Welding Information (2nd), Knox-

ville, TN., August 5-6, 1 986, p9-1 6 1 988.

Keywords: 'Meetings, *Welding, Welding rods. Weld-
ing machines, Weldments, Weld metal, Heat affected

zone. Fillets, Welding fluxes. Reprints, "Data bases.

The report deals with whether national welding pro-

ductivity could be improved through the development
of welding databases. The participants included forty-

two welding engineers, welding managers, and com-
puter scientists. Introductions to various topics by spe-

cialists in these areas were followed by group discus-

sion. These groups identified the most useful topics for

welding databases, in descending order of importance,

to be: (1 ) General welding procedures, (2) Properties

of the weld, heat-affected zone, and base metals, (3)

Procedure qualification records, (4) Welding variables.

For each of these topics, the participants identified po-

tential users, content, and sources of information. The
participants concluded that; (1) A significant portion of

the data needs can be met by existing information, but

this information should be carefully screened and re-

viewed before inclusion in databases, (2) Databases
should be accessible to the greatest number of poten-

tial users, (3) Databases should use the latest comput-
er technology and be upgradable to new technology as
it becomes available.

Manufacturing, Planning, Processing &
Control
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Keywords: Industrial engineering, "Product develop-

ment. Competition, Productivity, Automation, 'Product

Data Exchange Standard, National Institute of Stand-

ards and Technology, Technology utilization. Informa-

tion management.

The various activities of the National Institute of Stand-
ards and Technology (NIST) in the development of a
Product Data Exchange Standard (PDES) will be dis-

cussed. The NIST activities will be described in terms
of the unique position that the agency has in the area
of standards and technology development in the

United States. The NIST has an active role in partici-

pating in the formal development of the PDES stand-

ard. In addition, NIST is engaged in research and de-

velopment programs involving information technol-

ogies necessary for implementing PDES and engineer-

ing technologies that make use of product data. Spe-
cific applications such as mechanical part fabrication

are being used to provide a testbed for the validation

and verification of PDES. The paper addresses how
PDES can be used to implement needed technologies
such as concurrent engineering that will improve
American Industrial competitiveness. The combination
of PDES implementations with concurrent engineering

is called 'Product Data Driven Engineering'.
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lation, Reprints, 'Microlithography, 'Photoresists,

Three-dimensional calculations, WKB approximation.

A three dimensional planar substrate positive photore-
sist simulation process in optical microlithography is

presented. This system includes components for the

calculation of the aerial image, the exposure-bleaching

of the resist material, and the dissolution process.

Standard computational techniques are being em-
ployed for the aerial image. The exposure model uses
a continuum approximation of the Berning's field equa-
tion in conjunction with a suitably chosen WKB ap-

proximation. The local mathematical equivalence of

the solvent diffusion system to the front propagation

described by the eikonal system is employed by the

dissolution algorithm. The algorithm does not produce
shock waves or discontinuities in the developed pro-

files.
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A second-generation automated deburring cell is cur-

rently under development at the National Institutes of

Standards and Technology. This cell will be capable of

automatically generating, from part geometry and ma-
chining information, a series of robot paths for debur-

ring aerospace parts made from superalloys. In order

to compensate for the inaccuracy of robots when fol-

lowing computed coordinates, an actively-controlled

end effector will be used to precisely position a rotary

file in response to forces sensed at the part edge.

Quality Control & Reliability
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erence standard blocks, 'Probes(Electromagnetic),

'Calibration, Metal fatigue, PAT-CL-324-202.

A reference standard and a method for manufacturing

a reference standard for use in calibrating an eddy cur-

rent probe is disclosed. The reference standard is pro-

duced from a block of metal that is deformed by an
indentation tool to provide a notch of prescribed di-

mensions. The reference standard is compressed
along an axis substantially transverse to the longitudi-

nal axis of the notch to substantially close the notch. A
family of reference standards formed in this manner
can be produced to calibrate an eddy current probe
prior to use of the probe in evaluating metal compo-
nents such as aircraft framework for the presence of

fatigue cracks and the like.
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Handbook 44 was first published in 1949. The 199C
edition was developed by the Committee on Specifica-

tions and Tolerances of the National Conference or
Weights and Measures with the assistance of the

Office of Weights and Measures of the National Insti-

tute of Standards and Technology. It includes amend-
ments adopted by the 74th annual meeting of the Na-
tional Conference on Weights and Measures in 1989.

Handbook 44 is published in its entirety each year fol-

lowing the annual meeting of the National Conference
on Weights and Measures. The current edition in-

cludes new standards for mass flow meters in the Ve-
hicle-Tank Meters Code and the Milk Meters Code.
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The advent of VLSI and VHSIC technologies has had
enormous impact on the requirements for accuracy
and precision of dimensional metrology. Accurate and
precise measurements are needed to improve yield, to

ensure that lithographic and critical dimension meas-
urement systems meet specifications, to establish

control of fabrication processes, and to relate meas-
urements to theory or to serve as input data to model-
ing or simulation programs. The push to micrometer
and submicrometer feature sizes on larger and larger

wafers requires dimensional measurement systems
with precision and accuracy which can take up only a
small fraction of the error budget of 10% or less al-

lowed in process control. By the gauge maker's rule,

the measurement system tolerance must be three to

ten times less than the tolerance on the part being
manufactured. The book chapter discusses some of

the unique requirements which metrology places on
optical and scanning electron microscope measure-
ment systems and provides a framework for realistical-

ly evaluating the capabilities of a given dimensional-
measuring system in the context of the purpose for

which the measurement system is to be used.
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The handbook, revised annually, compiles the uniform
laws and regulations developed by the Committee on
Laws and Regulation of the National Conference on
Weights and Measures (NCWM). The compilation
itself was approved by the NCWM in 1979, and this

edition includes amendments adopted by the Confer-
ence at its annual meeting in 1989. The edition also

contains a completely revised Uniform Weighmaster
Law. The NCWM recommends adoption and promul-
gation by the states of these uniform laws and regula-

tions as updated in the handbook.
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An ac voltage intercomparison was conducted by the
National Institute of Standards and Technology (NIST)
to determine the consistency of ac voltage measure-
ments made at various standards laboratories. The
transport standard used for this purpose was an NIST-
developed digitally synthesized sinusoidal voltage
source whose rms value was calculated by measuring
the dc level of each of the steps used to synthesize the
sine wave. The uncertainty of the calculated voltage at

approximately 7-V rms is typically within 4- or - 10
parts per million (ppm) from 15 Hz to 7.8 kHz. The ap-
proach incorporates a technique of determining ac
voltage with reference to a measured standard dc volt-

age, which is independent of the traditional thermal
voltage converter approach. Preliminary measure-
ments made at each of the participating laboratories

agree with the calculated value to within 4- or - 20
ppm. The results indicate that at 7 V, in the low audio-
frequency range, the ac voltage measurement tech-

niques implemented at these laboratories are near the
state-of-the-art.
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Keywords: 'Nondestructive tests, 'Capacitance,
Measuring instruments. Dielectrics, Conductors, Ce-
ramics, Epoxy resins. Electrical measurement, 'Robot-
ics.

Capacitive array sensors have recently been devel-

oped for robotic applications such as proximity and
feature detection. The authors describe recent studies

performed at NBS Boulder exploring applications of

capacitive arrays to nondestructive evaluation. Capaci-
tive sensors can be used on either conductors or insu-

lators, a decided advantage over inductive sensors.
On metals the capacitive sensor only responds to sur-

face flaws, but on dielectrics it responds to both sur-

face and subsurface defects. The depth of field pene-
tration into dielectric materials can be controlled by
varying the spacing of the active elements electroni-

cally. The authors studied the response on a miniature

(2.5 X 4.5 mm) nine-element capacitive array to a varie-

ty of simulated and real flaws in conductors and dielec-

trics. Applications of the sensor to thickness monitor-
ing of thermal barrier coatings, flaws in ceramics, and
dielectric cure monitoring of epoxy resins were ex-
plored.
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Based on 22 years' experience in domestic and inter-

national standards activities, the author reviews the
evolution of the U.S. standards system. The study ad-
dresses new factors in considering the future roles of

the U.S. Government and the private sector to improve
the present health and efficacy of the national ap-
proach to standardization, testing, certification, quality

assurance, and laboratory accreditation. The consen-

sus view is to separate standardization from other re-

lated activities, and for strong governmental participa-

tion in private sector policy, planning and programs
where there is a substantial public interest. Congres-
sional action is recommended to establish an infra-

structure to deal with complex testing and certification

issues affecting trade competition, probably in the
form of a quasi-governmental corporation. Two Na-
tional Commissions should be established for separate
study of standardization and of testing, certification,

and related areas.
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Eddy current nondestructive evaluation (NDE) is

widely used in the world of transportation, and espe-
cially in evaluation of the structural integrity of aircraft.

Small cracks, subsurface cracks, and cracks forming
in places where access is difficult, such as bolt holes,

can only be detected in the field by the use of electro-

magnetic methods. A large number of commercial in-

struments and their associated probes are available
for this purpose. For optimum performance, these in-

struments must be calibrated. This is usually accom-
plished by measuring artificial flaws in the form of drill

holes, spark-cut (EDM) notches, or saw slots of vary-
ing dimensions in aluminum alloy plates. The problem
with such calibrations is that these 'standard' flaws
bear little resemblance to an actual fatigue crack. The
authors discuss the present situation in this field and
describe research now undenvay at NIST to develop
flaw Standard Reference Materials (SRM's) and Re-
search Materials (RM's) that more closely approximate
the behavior of actual fatigue cracks.
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The project's purpose is to develop a quality assur-
ance program that demonstrates 'deterministic metrol-

ogy' in an automated manufacturing environment
using commercially available and affordable equip-
ment. The document addresses several activities

within the project in detail. A vertical machining center
and a CNC turning center are both undergoing pre-

process characterization. A prototype of the 'real time
error corrector' hardware is currently under test. High
speed on-machine probing of test parts at speeds of

up to 100 in/min has been demonstrated. A system
architecture and programming language environment
has been selected. A commercial coordinate measur-
ing machine has been installed and is currently under-
going characterization. Several methods of real-time

surface texture analysis are under consideration. One
of these methods is the use of optical scattering analy-
sis. Once the initial experiments have been completed
and the system components have been procured and
tested, the entire system will undergo testing using
standard test parts.
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In support of its mission to promote uniform standards
of measurement throughout the country, the National
Institute of Standards and Technology (NIST) received
funding in 1965 to provide new standards of mass,
length, and volume to State weights and measures
laboratories. This program, called the (New) State
Standards Program, also provided the equipment
needed to perform calibrations in these measurement
areas. Part I describes the certification program where-
by NIST certifies State weights and measures labora-
tories. Part II is the directory of State weights and
measures laboratories and lists the services they pro-
vide to State and local weights and measures agen-
cies as well as to industry. The directory is intended to
assist potential users of the laboratory services in lo-

cating and obtaining needed measurement services.
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The paper describes a design and partial implementa-
tion of a prototype expert system for processing non-
destructive evaluation (NDE) data contributed by in-

spectors of critical structures, components, and weld-
ments such as pressure vessels and piping in chemical
and electric power generating plants. The system is

designed to integrate the analysis, database, and
graphics features of a software in a personal computer
(PC) environment to assist the user in: building a
knowledge base on selected NDE methods; estimat-
ing and improving the reliability of NDE procedures
using the knowledge base; and processing specific

NDE data with expert-assisted analysis and interpreta-

tion for decision support. When fully implemented, the
prototype system is designed to serve as the NDE
input module to probabilistic fracture assessment
codes such as PRAISE for piping and VISA-II for pres-
sure vessels.
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Any automated process can be said to be in state 0
(operating properly) or, if a malfunction occurs, to be in

state 1 (not operating properly). Periodic inspection is

necessary to make sure that the process is in state 0.

The authors derive the minimum cost inspection inter-

val for such a process with failure probability p, based
on costs of inspection, repair, and nonconforming
items. The authors also consider the case of an un-

known failure probability and suggest a sequential pro-

cedure for estimating p and, simultaneously, the opti-

mum inspection interval. Results of a simulation study
show that the proposed methods work quite well.
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The handbook, revised annually, compiles the uniform

laws and regulations developed by the Committee on
Laws and Regulations of the National Conference on
Weights and Measures (NCWM). The Compilation

itself was approved by the NCWM in 1979, and the

edition includes amendments adopted by the Confer-

ence at its annual meeting in 1990. The edition also

contains a reprint of Section 2 from NCWM Publication

3 'Policy, Interpretations, and Guidelines.' The NCWM
recommends adoption and promulgation by the states

of these uniform laws and regulations as updated in

the handbook.
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Handbook 44 was first published in 1949, having been
preceded by similar handbooks of various designa-

tions and in several forms beginning in 1 91 8. The 1 991
edition was developed by the Committee on Specifica-

tions and Tolerances of the National Conference on
Weights and Measures with the assistance of the

Office of Weights and Measures of the National Insti-

tute of Standards and Technology. It includes amend-
ments adopted by the 75th annual meeting of the Na-
tional Conference on Weights and Measures in 1990.

Handbook 44 is published in its entirety each year fol-

lowing the annual meeting of the National Conference
on Weights and Measures.
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There are methods of dosimetry especially suited to

electron beam curing, which can be used routinely in

the real world of on-line industrial processing. They
must be used properly, however, in order to provide

assurance to those responsible for meeting process
cure specifications, from the chemists to the OC and
machine engineers. Dosimetry provides a relatively

simple and inexpensive means of testing machine per-

formance, including cure yield (k-factor), depth uni-

formity versus voltage, and longitudinal uniformity,

even when there may be other geometrical, electrical,

and atmospheric, as well as chemical, variability af-

fecting cure efficiency. Improvements are being made
in providing better dosimeters, calibrations, and wider
response ranges with independence of response on
atmospheric, thermal, spatial, dose rate, and read-out
conditions. In fact, there is a recently published ASTM

Standard Practice El 275 on thin-film dosimeters, as
well as several presently being developed on dosime-
try for electron beam facilities, calorimetry as a refer-

ence standard, and estimation of dosimetry uncertain-

ties.
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The 75th Annual Meeting of the National Conference
on Weights and Measures (NCWM) was held during

the week of July 9 through 13, 1990. The theme of the

meeting was 'Progress Through Consensus Among
Consumers, Regulators, and Industry.' In the authors
address to the delegates. Chairman Fred Gerk of New
Mexico reflected on the progress made by the NCWM
in the past year. In the address. Conference President

John Lyons, Director, National Institute of Standards
and Technology, provided a history of the founding of

the National Bureau of Standards and the NCWM. In a
keynote address. Congressman Tim Valentine noted
the challenges to be met by the NCWM in the future.

The Conference set standards for equipment and
sales practices in the area of cash/credit pricing of

retail motor fuel and compressed gas cylinders.

Progress in training program development and stand-

ards for moisture loss were also reported upon. Spe-
cial meetings included those of the Metrologists, the

Associate Membership Committee, the Retired Offi-

cials Committee, the Scale Manufacturers' Associa-
tion, the American Petroleum Institute, the Industry

Committee on Packaging and Labeling, the State re-

gional weights and measures associations, and the
National Association of State Departments of Agricul-

ture Weights and Measures Division. Reports by the

standing and annual committees of the Conference
comprise the major portion of the publication, along
with the addresses delivered by Conference officials

and other authorities from government and industry.
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The paper is a compilation of information about the fol-

lowing types of sources: pencil, capillary, capacitive
transducer, conical transducer, ball impact, spark, and
high explosive. Force waveforms and other relevant

data concerning the sources are given and comments
made on their relative merits. The ideal source would
be infinitesimal in size, have a simple force waveform
such as a step or delta function, and would have a rela-

tively large amplitude which could be determined from
a priori considerations. None of the sources consid-

ered in the paper approach perfection in all of these
respects. Hence, the choice of a source for a particular

purpose will involve tradeoffs based on the particular

merits of each source.
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State of the art.

Acoustic emission refers to the ultrasonic signals

(elastic waves) emitted by materials undergoing micro-

scopic changes of stress state. This naturally generat-

ed ultrasound is distinctly related to the source proc-

ess (dislocation motion, fracture, and some phase
changes). For example, the waveform of an acoustic
emission from a crack propagation increment contains
information about the location, growth distance, veloci-

ty, and orientation of the crack. Acoustic emission then
is of interest as a naturally occurring phenomenon for

the characterization of deformation and fracture mech-
anisms. It is also of interest as a possible passive mon-
itoring technique for detecting, locating, and character-
izing defects in structures. The current state-of-the-art

of these applications is reviewed here in the context of

an emerging science base, and future trends are dis-

cussed.
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Photon and particle radiations (gamma rays, x rays,

bremsstrahlung, electrons and other charged parti-

cles, and neutrons) from radioactive isotopes, x-ray

tubes, and accelerators are now widely used in gaug-
ing, production control, and other monitoring and me-
trology devices where avoidance of mechanical con-
tact is desirable. The general principles of radiation

gauges, which rely on detection of radiation transmit-

ted by the sample, or on detection of scattered or

other secondary radiations produced in the sample,
are discussed. Examples of such devices currently

used or at least shown to be feasible in industrial,

transportation, building, mining, agricultural, medical,

and other metrology situations are presented, drawing
from a total of 146 selected technical and review paper
reference sources here cited.

Robotics/Robots
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Analysis of a robot control system leads to a broad
range of processing requirements. One fundamental
requirement of a robot control system is the necessity
of a microcomputer system in order to provide suffi-

cient processing capability. The use of multiple proces-
sors in a parallel architecture is beneficial for a number
of reasons, including better cost performance, modular
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growth, increased reliability through replication, and
flexibility for testing alternate control strategies via dif-

ferent partitioning. A survey of the progression from
low level control synchronizing primitives to higher

level communication tools is presented. The system
communication and control mechanisms of existing

robot control systems are compared to the hierarchical

control model. The impact of this design methodology
on the current robot control systems is explored.
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The document describes the interfaces and functions

of a World Modeling module at the second level of a
hierarchical manipulator control system. The World
Modeling modules maintain an internal model of the

world by continuously updating the model based upon
sensory input. At the second level of the control

system, the Primitive Level World Modeling module
supports the Level 2 Sensory Processing module and
the Primitive Task Decomposition module. The docu-
ment contains detailed descriptions of the interfaces

between the module and the rest of the control hierar-

chy. It also discusses the function of the support proc-

esses within the module.
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The document describes the interfaces and functions

of a World Modeling module at the lowest level of a
hierarchical manipulator control system. The World
Modeling modules maintain an internal model of the

world by continuously updating the model based upon
sensory input. At the lowest level of the control

system, the Level 1 World Modeling module interfaces

to and supports the Data Acquisition Sensory Process-
ing module and the Servo Task Decomposition
module. The document contains detailed descriptions

of the interfaces between the Level 1 World Modeling
module and the rest of the control hierarchy. The doc-
ument also discusses the function of the support proc-

esses within the module. It does not attempt to provide

an exhaustive list of the computations and models re-

quired by World Modeling in support of all possible de-

vices and sensors in a manipulator control system.
Rather, it aims to elucidate the classes of support
processes for both Sensory Processing and Task De-
composition, considering control of a manipulator (the

most complex device) as an example.
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The work is a computer simulation of the control of

flexible robot arm. The dynamic equations for a single-

link flexible robot arm have been derived rigorously.

The arm has two degrees of freedom in rotation and
one in translation so that the workspace is three-di-

mensional. The payload is simulated by attaching addi-

tional mass to the arm at a specified location. The gov-
erning equations of the plant and the measurements

are nonlinear. The process of control is divided into

two stages: coarse control and fine control. Based on
the optimal control theory, a linear observer is con-
structed for fine control. The numerical results are pre-

sented here.

001,093
PB90-169392 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Robot Systems Div.

Dynamic Equations for a Two-Link Flexible Robot
Arm.
Final rept.

J. D. Lee, and B. L. Wang. 1988, 9p
Pub. in Computers and Structures 29, n3 p469-477
1988.

Keywords: 'Robots, 'Manipulators, 'Dynamics, Con-
trol theory, Automatic control. Inertia, Reprints, 'Ro-
botics, Finite element method.

The dynamic equations for a two-link flexible robot arm
have been derived rigorously. The arm is moving on
the vertical plane. The payload is simulated by attach-

ing additional masses to the arm at any specified loca-

tions. Although the governing equations of the system
and the measurements are nonlinear, they are explicit-

ly obtained. The control strategy and the general pro-

cedures to construct a linear observer and to formulate
a control law are discussed.
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The rapid increase in the number and sophistication of

robots in industry has prompted the need for standard
test procedures, terminologies, and methodologies to

measure and describe robot performance. However, in

spite of the recent international effort pursued by many
standards committees, research laboratories and in-

dustries, the majority of robot users still suffer from the
lack of standard techniques and definitions for robot

testing. This is largely due to the complexity of most
robot designs and their wide range of intended applica-

tions. For instance, non-uniform and large workzone,
lack of linear travels, multi-degree of freedom motions,
uneven payload and speed are typical properties of

most modern robots. The chapter gives an overview of

some of the major tests and ideas developed for robot
measurements. The test objectives are classified into

three main categories: performance measurements,
parameter measurements and environmental meas-
urements.
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Off-line programming of robots will become increas-

ingly more important The paper describes a robot pro-

gramming system which is based upon the use of geo-
metrical constraints on the degrees of freedom of a
component for specifying robotic assembly actions.

Two pieces of software have been developed which
allow easy definition of these constraints and the order
of execution in the constraints.
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The design and implementation of a model-driven sen-
sory processing system is described. The system was
developed for an industrial robotics environment, and
makes use of vision and range sensing to construct an
internal representation of its environment. To a large
extent, sensing is driven by predictions, which are
based on the current state of the internal representa-
tion. After processing and matching, sensed informa-
tion is used to update the representation, which can
then produce new predictions. This results in a feed-
back loop, which servos the internal representation
into registration with the world. Initial input to the
system consists of generic geometric models of those
parts expected to appear in the world during a task,

together with initial positions for each part. The system
uses two internal representations, an object-based
representation, and a spatial representation. A path
planning module that interfaces with the sensory
system is also described.
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The document describes ideas formulated in the Intel-

ligent Controls Group for the structure of a NASA/NBS
Standard Reference Model Telerobot Control System
Architecture implementation. A basic description of a
telerobot control system architecture is given in terms
of the model's parallel processing formulation and its

meaning in a multiprocessing computing environment.
Examples of software organization using Ada are pro-

vided to illustrate the ideas.
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At the request of the Department of Energy's (DOE's)
Office of Technology Development the National Insti-

tute of Standards and Technology (NIST), Robot Sys-
tems Division organized and hosted the first DOE/
NIST Workshop on Common Architectures for Robotic
Systems. The workshop had three goals: An initial

review of the methodologies currently used by the
DOE sites for development and maintenance of soft-

ware related to robotic and remote systems; presenta-
tions by representatives of other government agencies
on lessons learned in the development of common ar-

chitectures for robotic and remote systems; and a pre-

liminary assessment of the methodology necessary to

arrive at a DOE common architecture.
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Computer communications.

Intelligent behavior requires a control system architec-

ture that ties together actuators, sensors, sensory

processing, task decomposition, world modeling, goal

selection, and value judgments into an integrated

system. A hierarchically layered architecture with hori-

zontal communications within layers is proposed. Intel-

ligent cooperative behavior requires common goals,

common strategies, agreed upon division of labor, and

a common view of the world. To the extent that all indi-

viduals in a population are working on the same top

level input command, they share a common goal. To
the degree that all have similar task vocabularies and
control programs resident in their task decomposition

modules, there exists a basis for common strategy. To
the extent that all agree on the structure of the com-
mand tree, there exists a basis for division of labor. To
the degree that individuals have the same information

resident in their world model, they share a common
view of the world. When all these exist simultaneously,

there exists the basis for intelligent cooperative behav-

ior. Communication is a mechanism for maintaining a
common goal, strategy, division of labor, and world

view.
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The document describes a NASREM implementation

of a system which determines three-dimensional posi-

tion from motion. The system performs real-time image
processing to extract the two-dimensional centroid of

a moving object. It then employs an inverse perspec-

tive algorithm to transform the centroid of the moving
object on a planar surface to a three-dimensional posi-

tion. The position is used by the control system for a
robot manipulator which tracks and catches the

moving object.
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The document describes an implementation of a Car-

tesian servo algorithm on a seven degree-of-freedom
manipulator. In the basic algorithm the servo error is

computed in Cartesian coordinates and transformed to

joint-space torque commands by use of the transpose
of the Jacobian relating the two coordinate systems.

The control algorithm is described mathematically and
in terms of the computational processes operating in a
multiprocessing system to achieve the control. Two
applications of the algorithm are described: compliant
motions for contact of the arm with the environment,
and ping-pong ball catching using real-time visual

feedback.
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The paper deals with quantitative aspects of camera
fixation for a static scene. In general, when the camera
undergoes translation and rotation, there is an infinite

number of points that produce equal optical flow for

any instantaneous point in time. Using a camera-cen-
tered spherical coordinate system, it is shown how to

find these points in space. For the case where the ro-

tation axis of the camera is perpendicular to the instan-

taneous translation vector, these points lie on cylin-

ders. If the elevation component of the optical flow is

set to zero then these points form a circle (called the

Equal Flow Circle or simply EFC) and a line, i.e., all

points that lie on this circle or line are observed as
having the same azimuthal optical flow. A special case
of the EFCs is the Zero Flow Circle (ZFC) where both

components of the optical flow are equal to zero. A
fixation point is the intersection of all the ZFCs. Points

inside and outside the ZFC can be quantitatively

mapped using the EFCs. In a set of experiments using

simulated as well as real data, the authors show how
the concept of the EFC and ZFC can be used to ex-

plain the optical flow produced by points near the fixa-

tion point, and to explicitly map the space while fixat-

ing. It is also shown experimentally that points near the

fixation point may change the sign of their optical flow

as the camera moves.
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In response to a Goddard Space Flight Center effort to

look at the requirements for a computing architecture

design appropriate for a telerobot, the document de-

scribes the Intelligent Controls Group approach to te-

lerobot computing architectures. It is shown how a
seven microprocessor control system can achieve te-

leoperation with an around-the-loop time of 10 ms. The
document focuses on low-level, real-time robotics and
does not discuss some issues relevant to space sys-

tems such as space-qualification and thermal design.
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The National Bureau of Standards robot sensory
system utilizes multiple hierarchical levels of sensory
interpretation that interact with matching levels of

world modeling. At each level, the world-modeling
processes generate hypotheses about the sensory
data based on a prior knowledge, prior sensory input,

and knowledge of robot motion. The sensory-interpre-

tative processes use these hypotheses to facilitate

their analyses of new data. The results of the analyses
are used by the world-modeling processes to correct

their models of the environment. This interaction re-

quires the development of real-time algorithms for the

analysis of sensory data that can usefully employ guid-

ance from models. The authors present an algorithm

for accomplishing this at the level of object location

and pose determination. Its desirable features include

the ability to deal with underconstrained problems, the

ability to employ all the data in a structured-light image,
and robustness in the face of several types of error

and noise.

001,105
PB91-112086 Not available NTIS

National Bureau of Standards (NEL), Gaithersburg,

MD. Robot Systems Div.

Technique for the Detection of Robot Joint Gear
Tightness.
Final rept.

N. G. Dagalakis, and D. R. Myers. 1985, 9p
Contract N00014-83-K-0236
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Jnl. of Robotic Systems 2, n4 p41 5-423 1985.

Keywords: 'Robots, 'Joints(Junctions), 'Gears, Ad-
justing, Systems analysis. Models, Reprints, 'Robot-
ics.

A new technique for the examination of gear tightness

in robot joint drive systems is presented. A single robot

joint is subjected to random excitation while the rest of

the joints are constrained. The corresponding link

motion is monitored by two accelerometers mounted
on the link. The transfer function of the translational

component of link acceleration is then obtained. From
the half peak magnitude bandwidth of the first reso-

nant frequency it is possible to determine whether the

joint gears under testing have a tight or loose meshing.
Tests were performed on the wrist rotation joint of an
industrial robot in two steady state positions with the
end effector loaded and unloaded.
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Although robots have been used in manufacturing for

some years, their true economic value and efficiency

of operation will only be realized when appropriate sys-

tems are developed that will enable rapid and possibly

even automatic programming of industrial robots for a
diversity of tasks. In the early years when robots were
used only for such simple tasks as pick-and-place and
spot welding in high-volume applications, teach-mode
programming with playback of the taught positions was
sufficient. Now, however, as the use of robots expands
into the small batch domains and the variety of tasks is

increased, the labor-intensive nature of these pro-

gramming systems plus the loss of machine time nec-
essary for program validation greatly limits those appli-

cations to which robots can be applied to economic
advantage.

Tooling, Machinery, & Tools
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Single crystal diamond tools used in the machining
process have been inspected in both the optical micro-

scope and scanning electron microscope. Attention

was focused on surface characteristics related to the

specific polishing process and its relationship to cut-

ting-edge structure. The need for tool inspection is dis-

cussed as well as the drawbacks with the inspection

techniques presently used. Low accelerating voltage

(<2.5 keV) inspection of uncoated diamond fools for

machining is shown to be a viable method for the de-

termination of polishing flaws that grossly reflect in the

surface quality of the finished part.
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The following paper is an overview of the electronics

design of the Infrared/Ultrasonic Sensing Robot Grip-

per (Instrumented Gripper) designed, built and tested

at the National Institute of Standards and Technology
(NIST) in Gaithersburg, Maryland. The gripper is for

use in the Automated Manufacturing Research Facili-

ties (AMRF) Cleaning and Deburring Workstation

(CDWS) at NIST. The paper begins with a System De-
scription followed by the design of the Sensor Circuitry

and the power. The Sensor Circuitry includes the

sensor interface (to the sensor and the system)
through the rectification and/or interpretation circuitry

and finally to the output circuitry. The paper explains

the experiments performed and their results in detail.

Future considerations for the system follow and ex-

plain some applications for the Instrumented Gripper

and further sensing ideas.
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At NIST, a high risk project has been undertaken to

build an ultrahigh accuracy planar coordinate measur-
ing machine capable of positioning and measuring to

atomic scale accuracies over an area of 2500 sq mm.
The design goal is to obtain a point-to-point spatial res-

olution of 0.1 nm of the distance betwfeen any two
points within a 50 mm x 50 mm x 100 micrometer
volume; with a net uncertainty for point-to-point meas-
urements of 1 .0 nm. Maximum specimen size will be
50 mm X 50 mmx 12 cubic mm. The approach has
been to design the machine such that it can incorpo-

rate a probe, based on either a scanning tunneling mi-

croscope or an atomic force microscope, into a highly

stable core mechanical structure. A spherical core
structure, with crossed linear slideways for the probe
and specimen carriages, was chosen for its high me-
chanical stiffness and ease of temperature control.

Presented in the paper are: a summary of the precision

instrument design fundamentals incorporated into the

authors design; details of the overall mechanical
design, X-Y drive systems, the metrology reference

system, X-Y heterodyne interferometer, vibration isola-

tion systems; and a report on the status of construc-

tion.
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Tests of four different beta ratio orifice flowmeters in a
100 mm (4 inch) meter tube and two 100 mm turbine

flowmeters were run in nitrogen gas at 4 MPa (580 lb/

sq in abs) at pipe Reynolds numbers ranging from 0.4

to 1.6 million. Different levels of swirl were generated,

and the change in the discharge coefficients adn the
meter factors were determined. Differences greater

than 5% were found in the discharge coefficients for

certain combinations of swirl and beta ratios. The
change in turbine meter factors also exceed 5% for

certain combinations of swirl and meter design.
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A device has been constructed to facilitate fast prob-

ing and real-time error compensation on computer-nu-
merical-control (CNC) machine tools without intrusion

into the machine-tool controller. The device, interfaced

to a PC computer, is inserted between the position

feedback elements and the controller. Fast probing
using a touch-trigger probe is achieved by providing

high-speed access by the PC to the probe-trip posi-

tions. The device performs error-compensation by
modifying the position-feedback signals going to the

controller. Pulses from the 'encoder' are added or sub-
tracted to alter the position count in the controller. The
correction values are calculated by the PC using a
model previously developed at NIST for predicting, in

real-time, machine-tool geometric and thermal errors.

Tribology
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Wear surfaces of air-exposed Si3N4 have been char-

acterized using a combination of scanning electron mi-

croscopy (SEM) and x-ray photoelectron spectroscopy
(XPS). SEM shows the surface microstructure and
major elements present and XPS shows the surface

species present and the chemical states (i.e., oxide,

oxynitride, nitride). The results indicate that oxidation

of silicon nitride during wear is related to the distance

slid and that the mechanical stresses at the interface

enhance the formation of oxide rather than oxynitride.
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Fourier transform infrared (FTIR) and Raman spec-
troscopy are techniques which are applicable for an
understanding of tribological processes which are fre-

quently studied by wear tests, such as the four-ball

wear test, where friction and/or wear of materials

under lubrication are monitored under different speed
and load conditions. In such a test, the apparent con-
tact area is often in the dimensional range of 0.1-1 mm.
Within such a contact, the tribochemical reactions be-

tween lubricant molecules and substrate material sur-

faces take place. Due to the minute amount of reaction
product and the complexity of the chemical composi-
tion, which may not be homogeneous across the con-
tact zone, chemical information has been difficult to

obtain. In the paper, the applicability of microspectros-
copy techniques for a detailed post mortem chemical
analysis of wear test specimens is explored. In particu-

lar, investigations of the use of micro-FTIR spectrosco-

py to post mortem four-ball wear test specimen analy-
sis is presented. As both metal and ceramic substrates
are of tribological interest, the differences in applying
micro-FTIR analysis to each case is subsequently ex-
amined. New efforts in developing a time-resolved
micro-Raman spectroscopy technique for tribochemi-
cal analysis is also presented.
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A study has been completed of the lubricated wear be-
havior of electrodeposited composition modulated
nickle-copper alloys having two different layer spac-
ings, 10 nm and 100 nm, under lubricated sliding con-
ditions against type 52100 bearings steel. The alloys

were prepared as coatings about 20 micrometers thick

on steel cylinders. A standard crossed-cylinder wear
test geometry was used. Three liquids were used: pure
paraffin oil both with and without the addition of oleic

acid, and a solution of 0.6 glycerine and 0.4 ethanol.

Electrical measurements of the contact resistance

were made to assist in interpretation of the nature of

the boundary lubrication film present during sliding.

Wear data and friction coefficient values were ob-
tained, and are compared with values that were previ-

ously measured under dry wear conditions.
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A computerized database with validated numerical

data, and 'best judgment values' by experts will aid in

establishing tribology as an interdisciplinary science
where information on lubricant chemistry, materials,

mechanics, surface science, interface contact, surface

topography, elastohydrodynamics, fluid mechanics,
heat transfer, and mechanical designs are available.

Computerization will advance the quality of research

as well as identify the critical linkages in tribological

systems research. The computerized tribology infor-

mation system is being developed as a self-sustaining

activity with government providing the initial funding for

research and prototype construction. Current data-

bases do not go beyond the establishment of biblio-

graphic databases, and many technical challenges

exist in data architecture, computer system software

design, entry module design and data communication
and standardization. Success in the program will have
significant impact on other similar programs around
the world.

001,116
PB90-271123 Not available NTIS

132



MANUFACTURING TECHNOLOGY

Tribology

National Inst, of Standards and Technology (IMSE),

Gaithersburg, MD. Metallurgy Div.

Considerations in the Standardization of Generic
Wear Measurements.
Final rept.

P. J. Blau. 1988, 11p
Pub. in Proceedings of Meeting of the Mechanical Fail-

ures Prevention Group (41st), Patuxent River, MD.,

October 28-30, 1986, p61 -71 1988.

Keywords: "Wear tests, "Friction, 'Standards, Meas-
urement, Metrology, Terminology, Reprints, 'Tribo-

logy.

Measurements and standards development in basic

and applied wear science are complex problem areas

because of the diversity and complexity of the forms of

wear. No single unit or combination of basic units can
serve the needs of the tribology community. The termi-

nology of tribology is clouded with ambiguities and
many glossaries do not even agree on the definitions

of the basic terms in the field. Physical quantitative

measurements of wear can be greatly affected by both

the materials and the testing methods involved in wear
experiments. The development of tribology as an inter-

disciplinary field continues to provide significant chal-

lenges for measurement and standardization method-
ology.
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Lubricant degradation under in-service conditions can
be often traced to oxidation. Environmental effects

under in-service conditions are often recognized to

affect the oxidation pathways of lubricants. In the

study, environmental factors such as metal catalysts,

fuel components, and oxides of nitrogen are studied

systematically in a simple oxidation test. The test con-

sists of bubbling air into the oil sample at 1 75C. Period-

ic samples were withdrawn and analyzed. Results

show that the environmental factors not only have sig-

nificant influence on the rate of oxidation, but also on
the oxidation pathway of how lubricants degrade. The
acid number increase was found to be an important

parameter in monitoring the lubricant degradation

mechanisms.

General
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The report highlights examples of interactions be-
tween the National Institute of Standards and Technol-
ogy (NIST) and the American Society of Mechanical
Engineers over the past several years. It is meant to be
representative, not all-inclusive. The interactions are
organized by discipline in the following categories:

Conferences, Committee memberships and contribu-

tion to standards. Editors, Publications, Honors and
awards, and Special activities. The report illustrates

many activities which are designed to disseminate
NIST's most recent technical advances and to learn of

the technical challenges facing engineers in industry.
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A variation of the Stirling cryocooler, known as pulse

tube refrigeration, requires only one moving part - a
pressure wave generator at room temperature. The
Stirling cryocooler requires in addition a moving dis-

placer at low temperatures to cause a phase shift be-

tween pressure and mass flow rate that leads to a re-

frigeration effect. The paper generalizes the Stirling

cycle and shows how instantaneous heat transfer or

flow through an orifice can cause a similar phase shift

without a moving displacer. Temperatures as low as 60
K have been achieved in a one stage device where an
orifice is used for the phase shifting. The heat transfer

mechanism for phase shifting does not yield as low a
temperature, but it is semireversible and was used by
Wheatley to convert heat energy to acoustic energy,

which in turn drove a thermoacoustic refrigerator with

no moving parts. The paper compares the various

pulse tube refrigerators and the Stirling refrigerator

using a newly developed enthalpy flow model. Some
generalizations of these concepts to systems other

than gas systems are made.
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The authors constructed a compact heat exchanger
consisting of circular tubes in parallel brazed to a
grooved base plate. This tube specimen heat ex-

changer was tested in an apparatus which radiatively

heated the specimen on one side at a heat flux of up to

54 W/cm sq, and cooled the specimen with helium gas
at 3.5 MPa and Reynolds numbers of 3000 to 35,000.
The measured friction factor of the tube specimen was
lower than that of a circular tube with fully developed
turbulent flow, although our uncertainty was high due
to entrance and exit losses. The measured Nusselt
number, when modified to account for differences in

fluid properties between the wall and the cooling fluid,

agreed with past correlations for fully developed turbu-

lent flow in circular tubes.
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A description is given of a silicon resin which exhibits

excellent leak sealing properties for ultrahigh vacuum
systems. Techniques for using this resin successfully

in leak sealing are described.
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The high mode-l fracture surface energies, G(sub IC),

of structural adhesives can be attributed to their ability

to form large crack-tip deformation zones prior to fail-

ure. It has been suggested that the feature also con-
trols the dependence of the adhesive bond G(sub IC)

on bond thickness. The proposed explanation assert-

ed that the physical constraint of the adherends and
the nature of the crack-tip stress field in an adhesive
joint alter the size and shape of the deformation zone,
and this in turn changes the fracture behavior, i.e.

smaller zones giving lower G(sub IC)'s. To examine
the hypothesis, motion pictures were taken of fracture

specimens during loading, and the stress whitening

that occurred at the crack tip was used to judge the

relative dimensions of the deformation zone. The ex-

periments were conducted for bulk samples and
bonded joints of different bond thicknesses. The re-

sults generally support the hypothesis that the vari-

ations in adhesive G(sub IC) as a function of bond
thickness can be directly correlated with changes in

the size of the deformation zone. Moreover, the

movies furnish a clear picture of the deformation
zone's growth patterns during loading, and this pro-

vides a critical test for future modelling efforts.
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The high mode-l fracture surface energies, G(sub IC),

of structural adhesives can be attributed to their ability

to form large crack-tip deformation zones prior to fail-

ure. It has been suggested that the feature also con-
trols the dependence of the adhesive bond G(sub IC)

on bond thickness. The proposed explanation assert-

ed that the physical constraint of the adherends and
the nature of the crack-tip stress field in an adhesive
joint alter the size and shape of the deformation zone,
and this in turn changes the fracture behavior, i.e.

smaller zones giving lower G(sub IC)'s. To examine the
hypothesis, motion pictures were taken of fracture

specimens during loading, and the stress whitening
that occurred at the crack tip was used to judge the
relative dimensions of the deformation zone. The ex-

periments were conducted for bulk samples and
bonded joints of different bond thicknesses. The re-

sults generally support the hypothesis that the vari-

ations in adhesive G(sub IC) as a function of bond
thickness can be directly correlated with changes in

the size of the deformation zone. Moreover, the
movies furnish a clear picture of the deformation
zone's growth patterns during loading, and this pro-

vides a critical test for future modelling efforts.
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Measurements of the radiance temperature of graphite

at 655 nm have been performed in the vicinity of its

triple point by means of a rapid pulse-heating tech-

nique. The method is based on resistively heating the

specimen in a pressurized gas environment from room
temperature to its melting point in less than 20 ms by
passing an electrical current pulse through it and si-

multaneously measuring the radiance temperature of

the specimen surface every 120 microseconds by
means of a high-speed pyrometer. Results of experi-

ments performed on two different grades of POCO
graphite (AXM-5Q1 and DFP-1) at gas pressures of 14
and 20 MPa are in good agreement and yield a value of

4330 -(- or - 50 K for the radiance (or brightness) tem-
perature (at 655 nm) of melting graphite near its triple

point (triple-point pressure, approximately 10 MPa). An
estimate of the true (black-body) temperature at the

triple point is made on the basis of the result and litera-

ture data on the normal spectral emittance of graphite.

Ceramics, Refractories, & Glass
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Results of a study program on the toughness proper-
ties of monophase ceramics are summarized. In situ

observations of crack propagation in alumina and
other monophase ceramics show crack interface

bridging to be the principal source of increasing tough-

ness with crack size, i.e. R-curve behavior. Fracture

mechanics models describing this behavior, in the par-

ticular context of strength, are developed. Results of

strengths tests confirming the essential predictions of

the theory are presented. Results of wear and fatigue

tests are also described. The model has strong impli-

cations concerning the controlled processing of ce-

ramics for optimum toughness and strength proper-

ties. Keywords; Strength mechanics; Fracture resist-

ance; Brittleness; Heat treatment; Toughening; Me-
chanical properties. (EDC)
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Ceramic heat exchangers have been developed to

take advantage of the corrosion resistance and me-
chanical properties ceramics exhibit at elevated tem-
peratures. A review of the current and projected appli-

cation of ceramic heat exchangers is presented to-

gether with an assessment of design, manufacturing,
and material properties pertinent to their usage.
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An ultraclean ceramic processing laboratory has been
designed and constructed at the National Institute of

Standards and Technology (MIST). This facility is cur-

rently being used to produce powders and ceramic
samples with controlled levels of impurities and do-
pants. The laboratory contains a variety of equipment
for ceramic powder processing. Included are: a rotary

evaporator for drying solutions with minimum agglom-
eration, a Class 100 drying oven (300 deg C maximum
temperature) that can be purged and used in an inert

atmosphere, an electronic balance (0.01 mg sensitivi-

ty), an ultra-sonic disrupter for solution deagglomera-
tion, a 12-ton press for sample compaction, and two
controlled atmosphere furnaces (900 and 1 ,700 deg C
maximum temperatures, respectively). NIST's Ultra-

Clean Ceramic Processing Laboratory is available to

industrial and academic researchers for cooperative
research programs. It is also available for short-term
proprietary research.
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Fracture mechanics.

A grain-bridging model of crack-resistance or tough-
ness (R-curve or T-curve) properties of nontransform-
ing ceramics is developed. A key new feature of the

fracture mechanics treatment is the inclusion of inter-

nal residual (thermal expansion mismatch) stresses in

the constitutive stress-separation relation for pullout of

interlocking grains from an embedding matrix. By pro-

viding a physical account of the underlying microme-
chanics of the bridging process the analysis allows for

predetermination of the material factors in the consti-

tutive relation, thereby reducing parametric adjust-

ments necessary in fitting the theoretical toughness
curve to experimental data. The applicability of the
model is illustrated in a case study on indentation-

strength data for a 'reference' polycrystalline alumina
with particularly strong T-curve characteristics. From
theoretical fits to the data the constitutive relation, and
thence the entire T-curve, can be deconvoluted. The
'parametric calibration', apart from demonstrating the

plausibility of the model, allows for quantitative predic-

tions as to how the toughness and strength character-

istics of ceramics depend on such microstructural vari-

ables as grain size and shape, grain boundary energy,

level of internal stress and sliding friction coefficient.
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The third part of a three-part series on high strength
cement-based materials describes some of the new
materials that are used both for construction and for

highly specialized small scale application. As far as
possible explanations for improved properties are
based on the microstructure and fracture mechanics of

the material.
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The first of three articles describes aspects of high
strength cement-based materials with a view towards
establishing relationships between microstructure and
properties. Part I describes aspects of the theory.
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The behavior under cyclic tension-tension loading of

an alumina ceramic with pronounced crack-bridging

(R-curve) characteristics is studied. Tests on disk

specimens with indentation cracks reveal no failures

below the static fatigue limit. Theoretical predictions of

the stress-lifetime response, based on the premise
that environmentally assisted slow crack growth is the

sole factor determining lifetime, are consistent (within

experimental scatter) with the data. The results indi-

cate that there is no significant cyclic degradation from
potential damage to the bridges, at least in the short-

crack region pertinent to strength properties.
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It is well established that subthreshold Vickers inden-

tations closely simulate the response of naturally oc-

curring flaws in high quality glass fibers. Accordingly,

the inert strength of bare fused silica fibers with Vick-
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ers subthreshold flaws is studied as a function of In-

dentation load. The strengths are significantly higher

than the strengths predicted by simple extrapolation of

data from postthreshold indentation flaws. A simplistic

fracture mechanics model, incorporating residual

stresses associated with the contact impression is de-

veloped to explain the results. The residual contact

stresses are shown to control the flaw instability. The
model gives relations for the subthreshold inert

strength as a function of load and for the threshold

indentation size. The relations are shown to be con-

sistent with both present and earlier silica glass data.
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Thermochemical vaporization data for refractory mate-

rials at temperatures beyond about 2000 K are virtually

non-existent. Such data are especially lacking under

conditions where the gas or vapor pressure exceeds
the experimental collision-free regime of about 1 0(sup-

4) atm. The main measurement limitations of material

containment, temperature attainment and control, gas-

dynamic sampling, and species specificity can, in prin-

ciple, be overcome through a coupling of laser vapori-

zation with high temperature, high pressure-sampling

mass spectrometry. Such a coupled approach has
been developed and demonstrated on the BN system
at temperatures around 2900 K and pressures in the

vicinity of an atmosphere. The results obtained sup-

port the extrapolation of the thermodynamic functions

provided by the JANAF Thermochemical Tables for

the observed vapor species, BN, B, B2, B3, and N2,

referenced to BN solid. The species also appear to be
in local thermodynamic equilibrium, even for relatively

short laser pulse times of 7 ns. However, no evidence
was found for the expected equilibrium phase of liquid

boron. As a consequence, the decomposition temper-
ature of BN appears to be much higher under the rapid

laser heating conditions used than the JANAF predic-

tion for a completely equilibrated system.
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Effects of chemical inhomogeneities and single crystal

seeds on grain normal and discontinuous grain grovrth

were investigated in both undoped and MgO-doped
AI203. The chemical impurities in the samples were
exsolved at a lower temperature than the sintering

temperature and measured by SEM/EDS to determine
the correlation between the distribution of impurity and
the microstructure in AI203. A feature of the study was
the use of clean room processing and firing proce-
dures to maintain sample composition. As the local

concentrations of chemical impurities (i.e.. Si, Ca) in-

creased, the grain boundary-grain boundary dihedral

angle distribution widened, with many angles of 180
degrees, the grain-size distribution widened, and pore-

boundary separation was enhanced. Discontinuous
grain growth was observed in regions of undoped
AI203 containing the largest Ca and Si concentrations.

It is suggested that doping with MgO solute reduces

the effects of impurities on grain growth by increasing

the bulk solubility of impurities, especially Si, and by
narrowing the distribution of grain boundary-grain

boundary dihedral angles.
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Use of high powered pulsed lasers as a heat source,

together with time-resolved mass spectrometric detec-

tion, for ceramic vaporization studies is described. Two
example cases, graphite at temperatures in the region

of 4100 K and boron nitride at 2900 K are considered

in detail. In both cases, the total species pressures
were found to be in the region of an atmosphere.
Under conditions where post-vaporization modifica-

tions, such as cluster formation and photolysis are es-

sentially absent, the species distributions agree with a
local equilibrium model using the JANAF thermody-
namic functions. Measured velocity distribution pro-

files are used to determine the significance of electron

impact fragmentation, impurities, and plume-expan-
sion dynamics on the results.
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The work described is primarily related to the develop-
ment and use of several techniques for determining

the fiber/matrix interfaciai properties of ceramic and
glass matrix composites. The specific techniques uti-

lized are the double cleavage drilled compression
(DCDC). indentation push-in. indentation push-out,

and single fiber pull-out tests. The DCDC test provides

direct experimental observation of the crack-fiber

interactions. The indentation techniques and the pull-

out test provide information on the debond strength of

the fibers from the matrix and interfaciai frictional

stress required to pull the fibers out of the matrix. The
emphasis has been on understanding what happens at

the interface, and has focused on several model sys-

tems including SiC monofilament reinforced glasses
(borosilicate, soda-lime-silica), and SiC fiber reinforced

glass-ceramic. Measurements have been made of the

interface properties as well as on the increase in

toughness as a crack approaches the reinforcing

fibers. Some of the effects of interface chemistry on
the properties have also been considered.

001, 137
PB90-163981 PC A08/MF A01
National Inst, of Standards and Technology (IMSE),

Gaithersburg, MD. Ceramics Div.

institute for Materials Science and Engineering,
Ceramics: Technical Activities 1989.
S. M. Hsu, and S. J. Dapkunas. Dec 89, 156p
NISTIR-89/4148
See also report for 1 988, PB89-1 48381

.

Keywords: 'Research management, 'Ceramics,
Powder(Particles). Cost engineering. Wear, Supercon-
ductivity, Thin films. Diamonds, Optical materials. Elec-

tronics, Graphs(Charts), 'National Institute of Stand-
ards and Technology.

The primary impediments to the growth of the ad-
vanced ceramics industry are lack of reliability and

high cost of ceramic components and devices. Fine

powders from which advanced ceramics are made are

crucial in determining the cost and final properties of a
product. For this reason, the Division has developed a
strong capability in the synthesis, characterization and
processing of powders. Improvements in the reliability

of advanced ceramics, whether for structural or func-

tional applications, require a mechanistic understand-
ing of the modes of failure to which a ceramic is sus-

ceptible. To further the impact in this area the Division

has focused their efforts on the understanding of mi-

crostructural features which control brittle fracture and
high temperature creep. Efforts in the functional ce-

ramic field have included, for electronic applications,

the continuation of processing-property studies on pi-

ezoelectric materials as well as a major effort on high T
(sub c) superconducting ceramics. The microstructural

features which limit the application of high temperature
superconductors have been addressed as part of the

NIST superconductivity initiative. Research in the opti-

cal materials area has included the development of

techniques of deposition and analysis of diamond films

which are expected to find application as protective

coatings on a variety of detector windows.
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Unfired Spinel (MgAI204) compacts and sintered ma-
terials with small hard agglomerates (< 5 micrometers)
were studied using small angle neutron scattering

(SANS) techniques. The SANS results were compared
with those from mercury porosimetry and gas adsorp-
tion. The results from green state samples are consist-

ent with interconnected 'ink-bottle' type porosity. In the

latter stages of densification the average void size is

significantly larger than that found in the unfired com-
pact. The presence of the hard agglomerates affect

the observed SANS scattering much more in the par-

tially densified samples than in the unfired compacts. It

is demonstrated that the use of multiple SANS tech-

niques to study large voids (>0.1 micrometers) and
large pore fractions (45%) is a sensitive, nondestruc-
tive diagnostic probe for the evaluation of porosity

during sintering.
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All of the piezo-optic coefficients of two fluorozircon-

ate glasses and the coefficient for stress-induced bire-

fringence of a heavy metal fluoride glass have been
determined. All of the glasses exhibit extremely small

coefficients for stress-induced birefringence.
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The structure of orthorhombic Ba2YCu306.5 has been
refined with neutron diffraction profile analysis. The
space group of the compound is Pmmm, and the lat-

tice parameters are a = 3.8468(1 ), b = 3.8747(1 ), and
c = 11.7466(5) A. The oxygen sites at (0,0,z), (1/

2,0,z), and (0,1 /2,z) are fully occupied, while the sites

at (0, 1 /2,0) are 50% full and the sites at (1/2,0,0) are

vacant. A comparison of bond distances in this sample
and in other compositions in the system Ba2YCu30
(6.0 < or = delta < or = 7.0) shows that the environ-

ment of the Ba atoms and of the Cu atoms at 0,0,0)
and (0,0,z) change significantly with the amount of

oxygen in the unit cell.
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The paper is the second of a pair on a theory of chemi-
cally assisted fracture. In it, a simple bond orbital

model of the force laws to be used in fracture is devel-

oped. In the bond orbital model, only a few of the

atoms in the vicinity of the bond to be broken are con-
sidered. Interactions with the rest of the system, which
is assumed to be Newtonian, are not included. Numeri-
cal accuracy is not required, but qualitative features of

the force laws are believed to be valid. The silica bond
is shown to rise quickly to a high peak, after which it

develops a relatively long tail. When the bond is at-

tacked by water, modeling by the same technique indi-

cates that the bond has a 'snapping' characteristic

which is important in the theory developed in the first

paper. For bonds with smooth 'back sides' the barriers

to crack motion are shown to be low, but barriers are

expected to be observable when the bond snaps. A
tight binding treatment of a one dimensional chain has
also been included to investigate the effect of includ-

ing band effects in the force law. The effects are found
to be small compared to the simple bond breaking of

the bond orbital calculation.
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A delegation from the American Ceramic Society vis-

ited a major plant of the Chosun Refractories Co.,

founded in 1947 and located in Pohang, Korea. The
company operates four production plants and a re-

search center. The company's product lines serve
Korea's metal commodity producers of iron, steel, alu-

minum, and copper, as well as the cement and glass
industries. The research center functions as both a
quality-control laboratory and a product-development
facility.
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Preliminary phase equilibria diagrams are constructed
for the 'binary' systems BaO-0.5Y2O3, BaO-CuOx,
0,5Y2O3-CuOx and the 'ternary' system BaO-
0.5Y2O3-CuOx. Some melting data are used to outline

an approximate primary field for the phase responsible
for high temperature superconductivity in the system,
Ba2YCu30(7-x). A discussion is given of the crystal

chemistry of the phases(s) near the composition
Ba3YCu20x.
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The volume supplements the five previous collections

entitled 'Phase diagrams for ceramists.' The sixth

compilation contains 697 commentaries and 1084 dia-

grams on oxides, mainly from literature published
since 1 975. Approximately 5,000 references, known to

contain ceramic phase diagrams and published be-
tween 1975 and 1983, were collected by the staff of

the Ceramics Division at the National Bureau of Stand-
ards. The diagrams pertaining to oxide systems were
segregated for publication in the current volume, and
the chemical systems assigned. The large number of

diagrams, and the length of the commentaries, pre-

vented the inclusion of all diagrams of appropriate

chemistry in the current volume. Those which are not

included will be published in future volumes.
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The paper is the first of a pair on a theory of chemically
assisted fracture. It includes the Green's function anal-

ysis for a three dimensional crack with a kink on it.

Equations are developed for the activation energy for

the motion and nucleation of such kinks using informa-
tion to be found in the second paper regarding the

force laws approphate for water attack of silica. The
most general conclusion is that lattice trapping barriers

to crack motion (including chemical effects) are asso-
ciated with a narrow core region of the crack, which is

in turn connected to the nature of the interatomic force

laws of the material (including modifications of the
force laws induced by chemical reactions). Further, it

was found that the force law must have a severely

'snapping' characteristic in order to assure a narrow
core, a feature not to be expected except under cer-

tain types of external chemical attack of the crack. Ad-
ditional results are that the energy to nucleate a kink

pair in silica under water attack is in the neighborhood
of 2 ev., and that the motion energy is of order 0.01 ev.

Motion energies are expected to be considerably
smaller than formation energies, in general.
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Corrosion reactions between SiC ceramics and molten
sodium carbonate were studied using analytical scan-
ning transmission electron microscopy. Thin film stud-
ies were used to identify interfacial reactions and com-
positions of corrosion scales. Thin foils were made
from SiC samples before and after corrosion in NaC03
at 1 000 C for exposure times of 5 min to 48 h. Sodium
silicate glass and clusters of silica platelets were found
near the corrosion interfaces.
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The creep behavior of a commercial grade of reaction

bonded silicon carbide was characterized at a temper-
ature of 1 300 C. Creep occurred more easily in tension
than in compression. At a given applied stress, ttie

steady state creep rate in tension was found to be at

least twenty times that obtained in compression. In

both tension and compression, the stress exponent for

steady state creep was found to increase with increas-

ing applied stresses. At low applied stresses, the
stress exponent was approximately equal to 4, sug-
gesting some kind of dislocation mechanisms are op-
erating in the two-phase composite. At high stresses,

the stress exponent was approximately equal to 1 1 . In

tension, the increase in the stress exponent was attrib-

uted to damage accumulation in the form of cavities.

An effective threshold stress for cavitation of less than
100 MPa was suggested. In compression, however,
the cause of the increase of stress exponent with

stress cannot be attributed to cavitation. A simple
mechanistic model is proposed which is capable of de-
scribing all major features of the asymmetric creep.
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Using several measured and calculated physical prop-

erties, it is argued that the high-Tc metal-oxide super-

conductor Y1Ba2Cu307 is elastically soft compared
with BaTi03 or SrTi03. It is concluded that the bulk

modulus equals approximately 107 GPa, despite sev-

eral high-pressure x-ray diffraction studies that report

values up to approximately 200 GPa. Part of the argu-

ment uses an ionic-crystal-model calculation of the

bulk modulus.
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X-ray powder diffraction technique has been used to

characterize the high Tc superconductor phase
Ba2YCu307 at different oxygen content and were pre-

pared under different conditions. High quality refer-

ence powder patterns for three compositions are pre-

sented. An attempt to correlate the differences of lat-

tice parameters with oxygen contents and supercon-
ductivity will be described.
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A compound of composition 2BaO:CuO was synthe-

sized during the phase equilibria study of the BaO-
Y203-CuOx system. Phase characterization has been
carried out by using X-ray powder diffraction. The crys-

tal symmetry was found to be compatible with that of

Ca2Cu03 and Sr2Cu03. It is orthorhombic with space
group Immm and lattice parameters a = 12.9655(1 4),

b= 4.1007{3), c= 3.9069(5)A, V = 207.72(3)cu A. The
experimental pattern shows good agreement, in gen-
eral, with the intensity values calculated by assuming it

to be isostructural with Sr2Cu03. Some intensity dis-

crepancy for the HOO reflections might be due to pre-

ferred orientation.
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Ten compounds are found in the BaO-Y203-CuOx
system. High temperature (approximately 950-1000 C)
phases identified as Ba4Y207, Ba2Y205, Ba3Y409,
BaY204, Y2Cu205, BaCuO(2+x), Ba3YCu20z,
BaY2Cu05 and Ba2YCu30(6-|-x) are formed in the

temperature range. In addition, a new compound with

composition of 2BaO:CuO, which possibly has a melt-

ing point below 950 C, was prepared at 940 C. A sum-
mary of the crystallographic data of the 1 0 phases is

given. In particular, results of x-ray studies pertaining

to four compounds, Ba2YCu30(6 + x), which is cur-

rently the most promising high Tc superconductor ma-
terial, Ba2Cu03, Ba2Y205, and Ba3YCu20z are re-

viewed.
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Fifteen high quality x-ray powder diffraction standard
reference patterns are presented. The phases of study

are advanced ceramic phases of borides, silicides and
oxides. The powder patterns were obtained by using

an automated x-ray diffractometer, calibrated with in-

ternal standards and analyzed with internationally rec-

ognized procedures. The reported data include crystal

data, density, d-spacings, relative intensities, figures-

of-merit and information concerning preparation and
chemistry, purity and color of sample. Literature refer-

ences are also included.
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Sixteen high quality x-ray powder diffraction standard
reference patterns are presented. The phases of study
are advanced ceramic phases of borides, silicides and
oxides. The powder patterns were obtained by using

an automated x-ray diffractometer calibrated with in-

ternal standards and analyzed with internationally rec-

ognized procedures. The reported data include crystal

data, density, d-spacings, relative intensities, figures-

of-merit and information concerning preparation and
chemistry, purity and color of sample. Literature refer-

ences are also included.
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Fifteen high quality x-ray powder diffraction standard
reference patterns are presented. The phases of study
are advanced ceramic phases of borides, silicides, tel-

luride, selenides and oxides. The powder patterns

were obtained by using internationally recognized pro-

cedures. The reported data include crystal data, densi-

ty, d-spacings, relative intensities, figures-of-merit and
information concerning preparation and chemistry,

purity and color of sample. Literature references are
also included.
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A series of eleven samples of the superconductor
Ba2YCu307(8-x) (x approximately equals 0 to 1) were

prepared from a single orthorhombic phase with x ap-
proximately equals 0.2 by using a quench furnace an-
nealing at different temperatures. All quenchings were
carried out into a liquid nitrogen-cooled copper cold

well through which helium was passed. Crystallogra-

phic data were obtained for the materials by using x-

ray powder diffraction method in an attempt to obtain

temperature dependence of crystal symmetry and cell

volumes.
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The synthesis of Ba-Y-Cu oxide ceramic powders is an
essential factor in the development of superconduc-
tive devices. While the major effort in the supercon-
ductor research is supported with powders synthe-
sized by conventional high temperature techniques,
the problem of generating precursors to these materi-

als by low temperature routes presents a significant

challenge. Results from four different chemical ap-
proaches ranging from the precipitation of Y-Ba-Cu hy-

droxycarbonates to reactions between Y-Ba all<oxides

with Cu(0H)2 are given. All of these systems progress
through an intermediate triphasic mixture of BaC03,
CuO and Y203 before being converted to

YBa2Cu30(6-|-x) between 800 and 950 deg. Super-
conductive behavior is measured in each case after

annealing the specimens in 02 at about 600 deg. The
benefits of ideal and practical low temperature proc-
essing are discussed.
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The preparation, homogeneity tests, and the quantita-

tive analyses of the glasses for microanalysis, SRMs
1871-1875, are described. Each Standard Reference
Material (SRM) represents a different glass matrix;

they are lead-silicate (SRM 1871), lead-germanate
(SRM 1872), barium-zinc silicate (SRM 1873), iithium-

aluminum-borate (SRM 1874), and aluminum-magne-
sium-phosphate (SRM 1875). There are three glasses
in each SRM, one composed only of the matrix oxides
and the other two having small additions (less than
2%) of several other elements in oxide form.

001, 158
PB90-217928 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Materials Div.

Quantitative Characterization of the Microstruc-
ture of Hardened Tricalcium Silicate Paste Using
Computer Image Analysis.
Final rept.

D. P. Bentz, and H. M. Jennings. 1987, 8p
Pub. in Pore Structure and Construction Materials

Properties, v1 p49-56 1987.

Keywords: 'Cements, Calcium silicates, Microstruc-

ture. Curing, Computerized simulation, Mathematical
models. Construction materials. Phase diagrams, Mi-

croporosity, Epoxy resins, Reprints, Tricalcium silicate.
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Image analysis, Scanning electron microscopy,
Pastes.

Quantitative characterization of the microstructure of

cement paste is necessary in relating physical proper-
ties to microstructure and verifying simulation models.
Such quantification can be achieved using computer
image analysis. Digitized images of micrographs of pol-

ished sections of epoxy-impregnated hardened trical-

cium silicate paste obtained using a SEM backscatter
electron detector are divided into four phases (pores,

calcium hydroxide, calcium silicate hydrate, and anhy-
drous material) based on the level of grayness of each
phase. Discrete phases (e.g. calcium hydroxide and
anhydrous material) traditionally have been character-
ized by their number, location, and size distribution.

Conversely, the numerical description of phases that

are continuous across large portions of a micrograph
(e.g. pores and calcium silicate hydrate) is much less

developed. New techniques are presented for evaluat-

ing the connectivity of a complex pore structure and
the ability of different sized particles to move through
it. The analytical procedures developed here for trical-

cium silicate paste should be applicable to other multi-

phase materials.
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A structural phase transition study of Ba2YCu30(6-i-x)
(x equals 0 to 1) has been conducted on a series of 13
quenched samples. The samples were prepared from
an orthorhombic material by annealing at tempera-
tures from 400 to 1000 C in air, followed by rapid

quenching. All quenchings were performed by using a
liquid nitrogen cooled copper cold well with a continu-

ous flow of cooled helium gas. Various measurements
including x-ray diffraction, thermogravimetric analysis,

Meissner effect, and scanning electron microscopy
were carried out in order to correlate the nature of the
phase transition with crystallographic data, supercon-
ductivity, and annealing temperature. The phase tran-

sition from Ba2YCu307 to Ba2YCu306 appears to in-

volve two orthorhombic regions: region A with a less

than b approximately equals c/3 below approximately
600 C and region B with cell parameters of a less than
b less than c/3 from approximately equals 600 to 708-
720 C. The transformation from orthorhombic to tet-

ragonal takes place in the temperature range of 708-
720 C. The transition appears to be second-order,
order-disorder type.
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Several techniques to increase the fracture toughness
of ZnS, including pressure sintering, transformation
toughening and pressure bonding to a diamond film,

were evaluated. The primary method used was pres-
sure sintering, i.e. room temperature compaction fol-

lowed by sintering at a relatively low temperature (less

than Tm/2 where Tm is the melting point). Pressure
sintering produces superior ZnS compacts with a hard-
ness of 2.89 GPa and a fracture toughness of 1.59
MPa m(sup 1/2) compared with 2.17 GPa and 0.87
MPa m(sup 1/2) for conventionally produced chemi-
cal-vapor-deposited material. The hardness and frac-

ture toughness of CdY2S4, GaP-doped zinc sulfide

and selenide compacts processed by pressure sinter-

ing were also evaluated. The mineral form of NiS (mil-

lerite) significantly toughens ZnS, but the ZnS-NiS
compact is no longer transparent in the infrared region.
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A neutron Rietveld refinement study of the 'brown
phase' BaNd2 Cu05 shows that the material is isos-

tructural with the La analog, but adopts a totally differ-

ent structure from that of the 'green phase' BaR2
Cu05 formed for R=Y and most lanthanide elements.
BaNd2 Cu05 is tetragonal, space group P4/
mbm(126), with Z=2 and refined cell parameters
3=6.7015(1) and c=5.821 1(1)A. The BaNd 2 Cu05
framework is built from edge- and face-sharing BaOlO
and Nd08 polyhedra, while in the green phase struc-

ture the smaller R(sup 3-|-) ion is surrounded by seven
oxygen atoms. The square-planar Cu04 groups are
isolated in the structure.
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Interactive systems.

The National Institute of Science and Technology
(NIST) Structural Ceramics Database (SCD) is a com-
puterized, user-friendly database of materials proper-
ties for advanced ceramics intended for high tempera-
ture structural applications. Version 1 .0 contains ther-

mal and mechanical property data for silicon carbides
and silicon nitrides. A computerized overview of the
user-friendly features has developed to illustrate the
capability of the SCD and their use in a typical interac-

tive application. The overview allows the user either to

participate actively in the overview by pressing the ap-
propriate keys or to view the overview passively as the
program proceeds automatically. In either case, the
overview is designed to proceed in the correct se-
quence regardless of what keys the user presses.
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An investigation of the interrelationships between
strength, crack-resistance (R-curve) characteristics,

and grain size for alumina ceramics has been carried
out. Results of indentation-strength measurements on
high-density aluminas with uniform grain structures in

the size range 2 to 80 micrometers are presented. The
primary role of grain size in the toughness characteris-
tic is to determine the scale of grain pullout at the
bridged interface. It is shown that the strength proper-
ties are a complex function of the bridged microstruc-
ture. The analysis confirms the usual negative depend-
ence of strength on grain size for natural flaws that are
small relative to the grain size, but the dependence
does not conform exactly to the -1 /2 power predicted
on the basis of classical 'Griffith-Orowan' flaws. The
analysis provides a self-consistent account of the well-

documented transition from 'Orowan' to 'Petch' be-
havior.
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The flexural behavior of a beam is investigated in an
attempt to establish a correlation between the tensile

and bending properties of strain-softening solids.

Given the complete uniaxial stress-strain relations, in-

cluding the post-peak tension-softening portion, it is

possible to predict the flexural behavior in moment-
curvature and load-deflection relations. The results in-

dicate that strain-softening gives rise to enhanced
bending strength in agreement with experimental data.
Conversely, given the bending responses together
with the softening characteristics the complete tensile

behavior can be determined. Since bending experi-

ments are easier to perform than uniaxial tensile tests,

this well-defined correlation provides a feasible means
to obtain the entire tensile behavior of strain-softening

solids such as concrete, rocks and ceramics.
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The Ceramics Phase Diagrams Data Center faced sev-
eral problems in the early stages of developing a com-
puter data base to distribute to the ceramics user com-
munity. The Data Center had to create and store data
files containing full scientific notation, provide for

transferring data to undesignated computer(s) from
the computer on which the files were created, and pro-

vide for installation of the data on undetermined Data
Base Management System(s) for user access. The so-
lution was incorporated in programs developed in the
National Institute for Standards and Technology
(NIST) Office of Standard Reference Data and ex-
panded under the support of the American Ceramic
Society. All information is expressed using only print-

able ASCII characters and is stored in dynamic arrays
with all fixed length parameters encoded as program
variables. Bibliographic and some chemical data for

the next several volumes of Phase Diagrams for Ceru-
mists are currently being stored in this form. The data
are being manipulated to produce material in typeset
form for the published volumes. They have also been
transferred with no loss of information to a prototype
data base for rapid retrieval.
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Catastrophic failure in polycrystalline ceramics results

from stressed cracks growing to critical dimensions
which can span a range of size scales. As critical flaw

dimensions increase in size from a scale less than

characteristic microstructure dimensions to a size

which encompasses many grain diameters, the resist-

ance to fracture increases, in certain polycrystals, by a
factor of 5 to 1 0. This increase represents the differ-

ence between the fracture resistance of the polycrys-

tal and that of its individual constituent single crystals.

The paper (1) briefly reviews several microstructural

mechanisms suggested to be responsible for both the

high fracture energy of polycrystals and the rising re-

sistance to fracture with crack extension (R-curve be-

havior), (2) shows how relatively small variations in

grain size and shape affect the R-curve, or fracture

toughness - crack size relationship, (3) presents the

results of in-situ microscopy observations of subcriti-

cally-propagating cracks which lend support to crack-

interface traction as an important fracture resistance

mechanism, and (4) examines the complicating influ-

ence that the traction mechanism has on prediction of

time-dependent failure from flaws propagating under
the influence of stress-enhanced chemical reactions.
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The fracture roughness behavior of a silicon carbide
whisker-reinforced alumina ceramic has been charac-
terized at porosities ranging from 0.6 to 11.5%. The
composite material consisted of alumina that was hot
pressed with 25 weight percent silicon carbide whisk-
ers. Controlled flaws of increasing size were produced
on polished surfaces of specimens by Vickers indenta-

tion loading from 2 to 200 N. The flexural strength

measured as a function of indentation load indicates

that the resistance to fracture of these ma.terials in-

creases as a function of crack extension. The results

are analyzed in terms of a fracture model containing

ligamentary tractions in the wake of the crack.
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A unifying treatment of environment-sensitive crack
velocity functions for intrinsically brittle solids is pre-

sented. The formalism is soundly based on the con-
cept of thermal activation barriers, but is phenomeno-
logical in that it does not attempt to identify the explicit

underlying physical and chemical processes responsi-

ble for these barriers. Equations prescribing the v-G
(crack velocity versus mechanical energy release rate)

characteristics at specified chemical concentrations
(partial pressures) and temperatures are thereby pre-

sented. The equations incorporate the familiar three

velocity regions into a composite function: region 1,

chemically assisted fluctuations over stress-enhanced
energy barriers: region III, similar but in the absence of

environmental species: region II, a connecting flow-

limited transport branch. Data for selected brittle

solids, principally mica but also glass and sapphire, in

moist environments are used to illustrate the formal-

ism.
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An investigation \\as made of sputtered aluminum
oxide diffusion barriers to protect gas turbine engine
blade and vane alloys from their coatings. MAR M200
+ Hf coated with sputtered NiCoCrAlY and MAR
M509 coated with sputtered FeCrAlY were obtained
both with and without 1 and 2 micron sputtered AI203
barrier layers. Electron dispersive X-ray analysis was
used to determine the concentration profiles of as-re-

ceived and heat treated samples.
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Iron on GaAs(110) comprises an interesting system
not only due to small lattice mismatch, 1.4%, but also
because of the magnetic properties of the overlayer. In

the present work, scanning tunneling microscopy
(STM) was used to investigate bcc Fe films in the 0.1

Angstroms to 20 Angstroms thickness range, grown at

300 K and 450 K substrate temperatures. STM images
show Volmer-Weber growth with the formation of 3-D
Fe islands 20-30 Angstroms in diameter for 0.1-1 Ang-
stroms deposition at 300 K, increasing to 40-50 Ang-
stroms for thicker films. Iron island sizes at low cover-
age and thin film roughness at higher coverages both
show significant dependence upon growth tempera-
ture.
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Photo-thermal radiometry is being evaluated as a non-
contact method for on-line monitoring of the thermal
resistance of ceramic coatings. Measurements have
been made on plasma sprayed coatings of chromia
and zirconia. Thermal conductivities appear to be two
to five times smaller than bulk values.
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Recent legislation required the U.S. Department of

Housing and Urban Development (HUD) to establish

procedures to abate lead-based paint in existing HUD-
assisted housing. The legislation also required HUD to

assess the accuracy, precision, reliability, and safety of

methods for measuring lead content of paint films and
to investigate the availability of testers and samplers.
The National Institute of Standards and Technology
was requested to carry out the assessment. With
regard to accuracy and precision of field measure-
ments, it was concluded that: chemical spot tests

when carried out by an experienced analytical chemis-
try technician can detect the presence of lead in paint

films having concentrations in excess of 1 mg/sq cm
about 90% of the time; the estimate of the precision of

a field measurement procedure using lead-specific

portable X-ray fluorescence (XRF) analyzers for lead
concentrations near 1 mg/sq cm is + or - 0.6 mg/sq
cm and the estimate of the bias is 0.2 mg/sq cm; this

results in a 95% confidence interval of -i- or - 1.4 mg/
sq cm; and based upon very preliminary measure-
ments using the latest version of the spectrum analyz-
er portable XRF, the 95% confidence interval for field

measurements is estimated to be + or - 0.5 mg/sq
cm. In addition to field methods, standard laboratory

procedures can be used to measure the lead content
of paint samples to within a few percent of the quantity

present over a wide range extending from less than 0.1

to over 10 mg/sq cm. Sample collection and sample
dissolution procedures were also investigated.
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Recent legislation required the U.S. Department of

Housing and Urban Development (HUD) to establish

procedures to eliminate, as far as practicable, the haz-
ards of lead-based paint poisoning in any existing

HUD-controlled housing. Thus, HUD promulgated a
regulation which requires abatement to eliminate lead-

based paint poisoning hazards in housing in which the
concentration of lead in paint equals or exceeds 1 mg/
sq cm. The legislation also required HUD to review test

methods for measuring lead in paint. The National In-

stitute of Standards and Technology was tasked with

the requirement. The first phase of the task, the sub-
ject of the report, was to review the literature for

screening methods for measuring or detecting lead in

paint. To facilitate the review, criteria were developed
for potential test methods. A test method must be: ca-

pable of detecting lead concentrations of 1 mg/sq cm
but not concentrations less than 0.06%, non-hazard-
ous, suitable for use as a nondestructive field method
suitable for use by non-technical personnel, and suffi-

ciently reliable and precise. No method reported in the
reviewed literature met all of the requirements.
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Chemical analysis.

Recent legislation required the U.S. Department of

Housing and Urban Development (HUD) to establish

procedures to eliminate, as far as practicable, the haz-

ards of lead-based paint poisoning in any existing

HUD-controlled housing. Thus, HUD promulgated a
regulation which requires abatement to eliminate lead-

based paint poisoning hazards in housing in which the

concentration of lead in paint equals or exceeds 1 mg/
sq cm. The legislation also required HUD to review test

methods for measuring lead in paint. The National In-

stitute of Standards and Technology was tasked with

the requirement. The review is the subject of the

report. Test methods were evaluated based on the fol-

lowing criteria: safety, reliability, accuracy, precision,

detection limit, ease of use, and technical skill required

to make a measurement, nondestructive, and cost of

an analysis. Methods were separated into two catego-
ries: field test methods and laboratory test methods.
The laboratory test methods were also separated by
whether the sample needed to be in solution or could

be analyzed as a solid. None of the potential test meth-
ods met all of the desired criteha.
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Gold coating standards produced by the National Insti-

tute of Standards and Technology (NIST) are com-
pared with those produced by the Community Bureau
of Reference (BCR) of the Commission of the Europe-
an Communities. The nominal mass per unit area for

the standards produced at NIST are 1.5, 3, 6, 14 mg/
sq cm and the BCR standards are 1, 1.5, 6, 10 mg/sq
cm. The comparison is in response to questions raised

by BCR regarding the accuracy of NIST standards, es-

pecially in the range of 1 4 mg/sq cm. The reproduction

of NIST certified thicknesses has been accomplished
well within claimed deviation of 5%. The surfaces of

both NIST's and BCR's standards are scratched due
to extensive handling. Sputtered BCR samples
become rough and develop large pits as they become
thicker. It appears that difficulties arise when using

energy dispersive instruments incorporating a require-

ment for the measurement of an infinitely thick stand-

ard. The deviations for the BCR samples were repro-

duced within 1.3% when using NIST standards. It

should not be interpreted as meaning the BCR stand-

ards are this accurate since actual certified values

were not provided for the comparison. Deviations of

the measurements are generally larger when using

energy dispersive measuring techniques. All NIST
standards are certified using wavelength dispersive

measuring techniques.
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The degradation of many organic coating systems is

controlled by processes occurring at the coating-sub-
strate interface. The degradation processes require

that species, such as H20, 02, or ions, diffuse from
the atmosphere, through the coating, to the interfacial

region. The paper presents a two-dimensional model
for the diffusion of the species through a pigmented
coating. The model is implemented via digitized

Monte-Carlo simulations of the random walk behavior
of individual species within the coating layer. The
model has been developed to include a variety of pa-
rameters such as coating thickness, pigmentation (pig-

ment volume concentration, pigment particle geome-
try, pigment absorption characteristics, etc.), and pin-

holes at the coating-atmosphere interface.
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The document was prepared at the request of the U.S.

Army Natick Research, Development and Engineering
Center to provide assistance in identifying or develop-
ing a better method(s) for assuring the adequacy of

paint adhesion on aluminum-faced sandwich panels of

portable rigid wall shelters. The preferred require-

ments developed for the quality assurance tests are

that the tests be quantitative, reliable, suitable for in-

situ testing, low cost, and non-destructive. Currently

available methods were surveyed. Both destructive

and non-destructive techniques were examined.
Among them, a button pull-off test was found to be
most advantageous. Preliminary laboratory experi-

ments using a button pull-off test to measure the bond
strength of painted specimens provided by a shelter

manufacturer showed the average bond strength of

the exterior and the interior paints to be 7.27 Mpa
(1 050 psi) and 9.29 Mpa (1 350 psi), respectively.
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Analysis of premature plate failure resulted in a
number of recommendations to address a series of

problems that were identified in the plating process of

printing plates. An accelerated wear tester was devel-

oped and applied to rank electrodeposited coatings for

wear. Composite coatings of nickel-phosphorus-silicon

carbide exhibited a factor of 10 increase in wear per-

formance over the current chromium technology. Vari-

ous chromium coatings exhibited a factor of 1.2 to 2
increase in abrasive wear performance. A new pulse

plated duplex chromium coating exhibited the factor of

two increase over the presently used chromium coat-

ing. In situ wear testing of chromium plated wiper

blades exhibited a factor of two increase over the pres-

ently used chromium coatings. In situ wear testing of

chromium plated wiper blades exhibited a 1 0 to 1 5 fold

increase in the blade life compared to the currently

used unplated blades.
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The application of computer image processing as a
non-destructive technique for quantifying the condition
of painted surfaces in both the laboratory and field is

demonstrated. Visual images obtained using a video or

infrared thermographic camera were used to depict
the condition of coated surfaces. Existing visual stand-
ard photographs were evaluated to demonstrate that

computer image processing can image and quantify a
wide variety of defects including blisters, corrosion,

cracking, chalking, and flaking. Laboratory specimens
were imaged to demonstrate the method's ability to

detect early coating failure, to evaluate coating system
performance, and to provide fundamental information

useful in predicting the service life of coating systems.
Defects on the exterior envelop of buildings were
quantified to demonstrate the ability of the method to

perform condition assessments and to provide infor-

mation which should prove useful in scheduling main-
tenance and in evaluating the field performance of

building materials.
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A mathematical model that ties the alloy deposition pa-

rameters into a single tool that enables the prediction

of the composition of an alloy deposited onto a moving
fiber is to be presented. Potential distribution on the

resistive fiber and in the solution are computed ena-
bling the current distribution to be predicted. The differ-

ential equations are coupled at the fiber-solution inter-

face by heterogeneous reactions. Integration of the

partial currents with respect to residence time enables
the calculation of the composition of the deposit.
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Thickness, Reprints.

Standards for measuring potential difference and
thickness between multilayer nickel coatings have
been developed. The paper describes the techniques

used to fabricate and certify these standards and the

effect of various operating parameters on the accuracy
of both thickness and potential measurements. This

Standard Reference Material is intended for use by the

automotive industry to verify their step test measure-
ments.
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A method and apparatus for characterizing bonding

properties in compositions use thermal energy to

cause controlled debonding of interface and/or interp-

ly bonds. Debonding events resulting from the con-

trolled debonding are detected and used to character-

ize the interface and/or interply properties of the com-

position.
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The study considered effective-plane-wave propaga-

tion, both longitudinal and shear, through a medium
containing a random distribution of spherical inclu-

sions. It was assumed that the particles and matrix are

separated by a thin layer of elastic material with differ-

ent properties. For some systems, measurable effects

for the thin layers were predicted. Especially consid-

ered were Pb-epoxy and SiC-AI.
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The current status of a SDIO/ONR Research program

directed at developing experimental techniques for

characterizing the interface zone on composites

through the use of ultrasonic interface waves is report-

ed. The theoretical framework, using one-dimensional

scattering through viscoelastic media, is summarized.

Energy flow and group velocity are described in terms

of the Poynting vector fields. The experimental confir-

mation of the existence of leaky, Stoneley, and possi-

bly divergent waves are given for the titanium/steel

system with planar interface. The detection of energy

emitted by a leaky wave running along a cylindrical

interface is described for the aluminum/steel system.

A new shift in apparent leaky wave position due to sur-

face curvature is presented.
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Indentation push-out test.

Several experimental methods including indentation

push-in, indentation push-out, and single-fiber pull-out

tests were employed to measure the strength of the

fiber/matrix bond in two continuous fiber reinforced

ceramic matrix composites. The composite systems
examined were a silicon carbide (SiC) monofilament

reinforced borosilicate glass matrix and a SiC fiber tow
reinforced glass-ceramic matrix. Single-fiber pull-out

test results gave debond strengths (Tau sub d) of 1 1 .1

+ or - 3.2 MPa and interface frictional stresses (Tau

sub f) of 3.6 -I- or - 0.7 MPa for the SiC/borosilicate

system. In the push-out test, Tau sub d for the SiC/

borosilicate system appears to be about 10 MPa while

(tau)s between 1 and 55 MPa were obtained in the

SiC/glass-ceramic composite. The push-in test gave
values of Tau sub f between 2 and 34 MPa for the SiC/

glass-ceramic system. Variability in tau within a speci-

men is due to differences in bonding between the

fibers and matrix at various locations. The discrepan-

cies in tau both within a test and between test metfiods

are explained in terms of fiber/matrix bonding and test

geometry. The most versatile test method appears to

be the indentation push-out test.
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Fracture resistance behavior was characterized for

SiC-whisker-reinforced alumina composites with poro-

sities ranging from 0.6% to 11.5%. The composites
were hot-pressed from an AI203 powder with 25 wt%
SiC whiskers. Strengths of individual specimens were
measured in four-point flexure either for natural flaws

or for Vickers-indentation flaws as a function of radial

crack size. Indentation crack sizes were controlled

with indentation loads which varied between 2 and 200
N. A novel method of analysis of the measurements
indicates that the fracture resistance of the compos-
ites increases as a function of crack extension, a rising

R curve. This behavior is interpreted in terms of trac-

tions from both crack-bridging whiskers and interlock-

ing grains, which develop in the wake of the crack tip

as it extends. A decrease in porosity raises the level of

fracture resistance, but has a negligible effect on the

relative steepness of the R curve. The sizes of natural

flaws which causes failure in flexure testing were also

estimated from analysis of the data.
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The monograph deals with a spectrum of composites
processing technologies that represent a wide range
of technological maturity. Some of the processes (con-

tact/vacuum bag molding, compression molding, and
injection molding) have been used for many decades.
Others (thermoplastic sheetforming) are at the other

end of the maturity spectrum and are still in the devel-

opment stages. Others yet are seeing a revolution in

applications as new materials become available (ther-

moplastic filament winding and pultrusion) or as new
concepts in design are realized (RTM, S-RIM). The ob-
jective of the monograph is to encourage industrial

competitiveness of small companies by pointing out

potentials for invention, a wide range of opportunities

from improving existing technologies to developing en-
tirely new ones.
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.

SiC and aluminum alloy 6061 possess very different

thermal expansion coefficients: 3.3 x 10 sup 6/K and
22.5 x 10 sup 6/K respectively. Thus, large internal

strains and stresses in composites are expected be-
cause the two constituents form interfacial bonds at

high temperatures and are cooled to ambient tempera-
tures. From a simple elastic model, a hydrostatic ten-

sile stress in the aluminum matrix and a hydrostatic

compressive stress in the SiC particles were expected.
Using conventional back-reflection diffraction geome-
try with Cu K alpha radiation, the unit-cell dimensions
for two situations were determined in the final compos-
ite.
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It is well understood that the crucial factor controlling

the mechanical properties in fiber reinforced compos-
ites is the quality of the interface between the matrix

and the fibers. As opposed to polymer matrix compos-
ites, interfaces in metal matrix composites cannot be
tested by optical methods. One of the few possibilities

for direct characterization in this case arises from the
propagation of guided ultrasonic interface waves of

Stoneley or leaky type along the interface. The paper
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presents a study of ultrasonic interface waves along
cylindrical interfaces of differing radii in a model metal
matrix composite system using aluminum as the matrix

material and stainless steel for the fibers. Velocity

changes as a function of curvature are compared with

theory and used as an indicator of the quality of the
bond between the matrix and the fibers.
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Single crystals of aluminum which contain a single

axial fiber of SiC were fabricated and tested. Different

solidification times were used to vary the interfacial

(and fiber) properties, as SiC is known to react with

molten Al to produce interfacial AI4C3. Specimens
without fibers were also made. Comparison of the
number of acoustic emission (AE) events to the

number of fractures indicates that in the rapidly grown
material all AE was due to fiber fractures whilst only

half the events in the slowly grown samples were due
to fiber fracture. The other half correspond to interfa-

cial fracture since the room temperature ductility of po-
lycrystalline AI4C3 is presumably quite limited. Thus
there is a change from the single mode of (axial fiber)

fracture in the rapidly grown material to bimodal (axial

and interfacial) fracture in the slowly grown material.

Composite properties and failure mechanisms thus
depend significantly on processing conditions and
acoustic emission is an important tool for determining
the modes of failure.
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Considering uniaxial-fiber-reinforced composites, se-

lected models for calculating macroscopic elastic con-
stants from the constituent elastic constants (fiber and
matrix) and the phase geometry are reviewed. Espe-
cially, the transverse-isotropic case with five independ-
ent elastic-stiffness constants, C(ij) is the focus. Also,

wave-scattering ensemble-average methods devel-

oped by Bose and Mai (1 974) and by Datta and Led-
better (1983, 1984) are discussed. The model results

are compared with measurements made by pulse-

echo dynamic (MHz) methods. As examples, B/AI and
Cr/Mg are considered; the latter fibers possess high

elastic anisotropy.
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The different forms of environmentally induced frac-

ture are reviewed including hydrogen embrittlement,
liquid metal embrittlement and stress corrosion crack-
ing. The basic phenomena of each form is discussed
with examples and the current theories for the
mechanism(s) of environmental induced fracture are
discussed.
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The service life of a coating on steel is known to

depend upon the condition of the surface prior to

painting. Factors used to assess surface preparation
include extent of rust remaining on the surface, rough-
ness, and concentration of inorganic contaminants.
The report is only concerned with assessing the extent
of rust. Presently, the extent of rust is determined
using standard definitions and visual standards, a sub-
jective procedure. Since a more objective procedure is

desirable, video imaging and infrared thermographic
techniques were assessed. It was concluded that in-

frared thermography does not provide the basis for a
simple, sensitive method for assessing the extent of

rust but the video imaging shows promise to meet the
need.
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Polycrystalline nickel aluminide, Ni3AI, can be made
ductile through microalloying additions of boron. The
resulting intermetallic alloy offers high strength and
ductility, making it a promising structural material for

both high and low temperature applications. While
ductile Ni3AI was developed primarily for high temper-
ature applications, it is also being considered for many
low temperature applications such as forging dies,

pump impellers and metal matrix composites. Before
ductile nickel aluminide can be used in many of the
applications, the corrosion and stress corrosion crack-
ing characteristics of the materials must be under-
stood. However, published information on the corro-
sion of Ni3AI is limited. As a result an investigation into

the aqueous corrosion and stress corrosion cracking
behavior of ductile Ni3AI was initiated.
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The poster will present the effects of various instru-
mental and surface preparation parameters on the
contrasts and imaging of corrosion on uncoated and
coated steel obtained by thermal-wave microscopy.
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Organic coatings are widely used as a means of pro-
longing the service life of steel substrates. Although
highly polymeric, the coatings are frequently suscepti-
ble to degradation that reduces their effectiveness as
a protective barrier. The degradation in corrosive envi-
ronments of one-component polyurethane and polybu-
tadiene coatings on polished, cold-rolled steel was
studied using reflection/absorption FTIR spectrosco-
py (FTIR-RA). Coatings of approximately 2 microme-
ters were applied uniformly to the substrates using a
spin coater. After curing at ambient conditions, the
coated specimens were exposed to an aerated 40 C
and 80% RH environment. FTIR/RA spectra were
taken at times up to 30 weeks. The results show con-
siderable changes in the structure of the coatings. For
polyurethane, besides changes in intensities of the
amino, carbonyl and isocyanate groups, some of the
hydrogen-bonded amino groups became dissociated.
On the other hand, polybutadiene degraded extensive-
ly with the formation of various oxidized products and
loss of material. Polybutadiene also crosslinked during
exposure, which resulted in extensive crazing and
cracking of the coating.
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A corrosion data program sponsored by the National
Association of Corrosion Engineers and the National
Institute of Standards and Technology includes com-
puter data base development to characterize the cor-
rosion performance of engineering materials over a
wide variety of environments and exposure conditions.
The important features of corrosion data are reviewed
from both the data source and the user standpoints.
Guidelines are provided for data input format develop-
ment, multiple source data compilation, data validation
and evaluation, and interpretive data output schemes.
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The electrochemical behavior of ductile nickel alumin-
ide has been examined in alkaline, acidic and neutral
solutions. Conditions for passive behavior, as well as
for passivity breakdown, have been defined. The ex-
perimental results are compared with those obtained
with the pure constituent metals, Ni and Al. Pitting has
been observed not only in chloride-containing solu-
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tions, but in sulfuric acid in a certain potential range.

The pitting is believed to be caused by a potential-de-

pendent transition from the passive to the active state.

The corrosion resistance of nickel aluminide appears
to be similar to that of pure nickel.
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The possible deterioration processes in lime mortar

and in portland cement-based materials are analyzed

in terms of the responses of the constituents of the

materials to air pollutants. The air pollutants consid-

ered are C02, S02, and NOx. The nature of possible

chemical reactions between the pollutants and lime or

cement are discussed. The factors which may limit the

rate of deterioration are appraised. The effects of the

reactions on durability are considered.
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The study is directed at investigating the rate of corro-

sion and its spatial distribution, that develop under
conditions where transport of oxygen and conductivity

of the environment are controlled over a wide range,

including low conductivity as expected in the Yucca
Mountain environment. The results indicate that the

corrosion rate of steel is directly related to the rate of

oxygen transport over several orders of magnitude,

and increasing conductivity by one order of magnitude
increases corrosion rate by a factor of two or three. Of
greater significance is the result that indicates that as
conductivity of the environment decreases, and corro-

sion rate decreases, the degree of localized attack in-

creases.
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The National Association of Corrosion Engineers
(NACE) and the National Bureau of Standards (NBS)
have established a collaborative program to collect,

analyze, evaluate and disseminate corrosion data. The
multi-faceted effort centers on compilation of comput-
erized materials performance information and corro-

sion database development. A user friendly computer
database combining both rate (kinetic) and stability

(thermodynamic) data will be a key component with

emphasis on numeric corrosion data for metals and
nonmetals exposed to a wide range of industrial and
laboratory environments using formats and descriptors

compatible with other material property/performance

databases. Output programs include search param-
eters designed to give the user easy access to the re-

quired information in a number of graphical and tabular

formats. Expert systems are also being developed to

provide interpretive analysis to guide users in critical

areas.
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Cyclic voltammetry, ellipsometry, and slow strain rate

tests have been carried out on copper monocrystals in

0.1 M sodium acetate and 1 M sodium nitrite. The stud-

ies demonstrate that the presence of an oxide film is

necessary but not sufficient to induce transgranular

stress corrosion cracking, and that the growth rate and
other characteristics of the oxide(s) are important fac-

tors. The results are discussed in terms of the film-in-

duced cleavage model for cracking.
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Galvanic corrosion current measurements carried out
on stressed 301 stainless steel coupled to zinc at six

underground test sites over a period of four years indi-

cate that the galvanic current is controlled by soil resis-

tivity or oxygen availability in the soil. In well aerated
soils, resistivity plays a dominant role, but in poorly aer-

ated soils, oxygen controls the corrosion process. Fur-

thermore, at a depth of approximately 1 meter, soil re-

sistivity is strongly influenced by soil temperature, and
only slightly affected by soil moisture. Finally, 301
stainless steel in a half hard or full hard condition is

susceptible to hydrogen embrittlement failure in soil

when exposed to potentials capable of causing hydro-
gen evolution.
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Thermal-wave electron microscopy, which employs
heat flow to probe variations in the thermal properties

of solid materials, can provide micro-level resolutions

of surface and subsurface features of opaque sam-
ples. The application of the technique to image and
assess corrosion on polished and rough steel samples
was investigated. Effects of phase detection, modula-
tion frequency, surface roughness and grinding direc-

tion on the contrasts and resolutions of thermal-wave
electron and SEM images of KHS04 and humidity-in-

duced and natural corrosion on steel surfaces were
determined. The excellent contrasts between the cor-
rosion products and surface topographic features of

the images obtained by the thermal-wave electron mi-
croscopy permits the use of image analysis to quanti-
tatively assess the extent of corrosion on rough steel
surfaces.
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Stress corrosion crack (SCO) growth resistance of Al-
Li-Cu alloys was studied. Two alloys (AI-2Li-3Cu and
AI-3Li-1Cu), having different (Li/Cu) ratios, were se-
lected for the study to observe the differences in the
sec behavior. The compositional and microstructural
differences between these two alloys differ significant-

ly, but the sec growth behavior are similar. It is de-
scribed that the mechanistic aspects of the behavior
are similar, even though in both the alloy systems the
type and morphology of the matrix and grain boundary
(gb) microstructures and their subsequent interaction
with the environment are different. In both the Al-Li-Cu
alloys, the gb precipitates play a significant role in the
sec characteristics. Attempts are made to separate
these contributions by using reversion techniques in

Al-Li-Cu alloy, where some of the matrix precipitates
are dissolved leaving behind the gb precipitates.

Elastomers
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The effect of the spatial localization of a network chain
by surrounding chains is incorporated into the chain
probability distribution function and the network tree
energy is then calculated using the statistical mechani-
cal formalism for constrained systems. In addition to a
term having the classical 'Gaussian' form, the resulting
expression contains another term which depends on
both the cross-link density of the network and the pla-
teau modulus of the uncross linked melt.
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Deuterated polybutadiene and protonated polybuta-

diene (PBD/PBH) blends with various microstructures

have been studied by the small-angle neutron scatter-

ing experiments. Correlation length, zero-wavenumber
structure factor, and interaction parameter have been
obtained. All PBD/PBH blends exhibit UCST behavior.

With the use of random copolymer theory, the interac-

tion parameter, has been successfully separated into

interaction parameters between the same isotope la-

beled 1,2-unit and 1,4-unit, opposite isotope labeled

1 ,2-unit and 1 ,4-unit, and opposite isotope labeled 1 ,2-

unit with 1 ,2-unit or 1 ,4-unit with 1 ,4-unit, respectively.
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Small-angle neutron scattering (SANS) from a particu-

lar specimen of high-speed spun poly(ethylene ter-

ephthalate) (PET) filaments at a spinning rate of 9000
m/min was investigated under three different condi-

tions, i.e., dried in vacuum, or moistened with D20 or

H20 at saturated vapor pressure at 30 C. The results

of the SANS experiments strongly suggests that there

must be specific regions where the sorbed moisture is

condensed to form clusters. The results did not neces-

sarily deny the existence of the moisture sorbed in the

amorphous region of PET with less interaction than in

the liquid state, as suggested from a good linear rela-

tionship between the degree of non-crystallinity and
the moisture up-take obeying the Henry's solution law

for a series of high-speed spun filaments. The SANS
from such a phase of moisture dissolved uniformly in

the amorphous region is too weak in its contrast to be
consistent with the detected scattering intensities.

Moisture sorption in the particular specimen may be
described as follows: with increase in the vapor pres-

sure, at first the moisture is uniformly dissolved in the

amorphous region of PET to a certain extent (solution

component), and then the moisture is condensed in

localized regions such as voids to form the water clus-

ters (condensation component).

Iron & Iron Alloys
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Ultrasound has been used to infer much about the in-

ternal condition of materials (temperature, grain size,

texture, porosity, defects, residual stress etc.). To
date, the determination has been confined to studies
under laboratory conditions. If ultrasonic techniques
could be developed that could survive the high temper-
ature aggressive environment of a materials process-
ing facility, the possibility exists of developing a family

of process control sensors to directly probe micros-

tructure and process variables. The paper reports on
the results of a joint AISI/NBS/Magnasonics program
to investigate the feasibility of using a Q-switched laser

as a source of ultrasound and an Electromagnetic
Acoustic Transducer (EMAT) for its detection on hot

steel bodies. A variety of permanent magnet EMAT de-
signs have been evaluated. Direct transmission experi-

ments on both plain carbon and austenitic stainless

steels heated to as high at 980 C (1 800F) confirmed
for several of the EMATs, adequate signal-to-noise

ratios and bandwidths for sensor purposes.
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The industry-led workshop highlighted the recent im-

portant advances in sensing, modeling, and process
control, identified areas of application in primary

metals production, and developed a strategy for imple-

mentation of research results. Industry, university, and
government participants assessed information provid-

ed by researchers and operating staff from industry

and developed a research agenda for coupling the ad-

vancing state of materials processing in the primary

metals industries.
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The temperature dependence of ultrasonic velocity is

being used for sensing the internal temperature distri-

bution in steel as a part of a collaborative effort be-

tween the National Bureau of Standards (NBS) and the

American Iron and Steel Institute (AISI) to develop ad-

vanced process control sensors. Reconstructions of

the temperature distribution are based on non-contact-

ing measurements using a Q-switched Nd:YAG laser

to generate an ultrasonic pulse and an electromagnet-
ic acoustic transducer (EMAT) to detect its arrival.

Time-of-flight (TOF) measurements are made for a
number of paths sampling a cross section of the body.

It was found that in order to minimize the number of

measurements required it is important to incorporate a
priori heat flow information into the tomographic algo-

rithms used to reconstruct the temperature. To date,

manual measurements have been used to demon-
strate the feasibility of the method. Full automation of

the measurements using a laboratory microcomputer
is undenway and will permit data for reconstructing a
temperature profile to be obtained in a few seconds.
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The American Iron and Steel Institute (AISI) is en-
gaged in several collaborative research programs
whose objective is the development of process control
sensors. The multi-disciplinary research programs fea-

ture an unusual level of cooperation between individ-

ual AISI member companies, other metals industries,

federal laboratories, universities and vendor compa-
nies. The paper discusses the factors that led to the
conception, the development and their present status
and also addresses the future directions the programs
may take.
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tions, Temperature dependence, Ducastelle model.
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Using ultrasonic methods, the complete elastic con-
stants of several polycrystalline face-centered-cubic
Fe-Cr-Ni alloys were measured at low temperatures: 4-

295 K. The alloys represent nine interstitial (carbon-
plus-nitrogen) compositions. Dc magnetic susceptibili-

ty was also measured. Upon cooling, a paramagnetic-
antiferromagnetic (Neel) phase transition occurs. The
Neel transition temperature depends strongly on inter-

stitial content. Both composition and temperature ef-

fects were fitted to Ducastelle's 3d-electron model,
which contains two terms, band-structure and repul-

sive energies.
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The atomic structures of single roll-quenched amor-
phous (Fe(i-x)Ni(x)77Si10B13 (atomic fraction, 0 LT or
= X LT or == 1 ) alloys have been studied by X-ray dif-

fraction. Interference functions, atomic distribution

functions, and radial distribution functions were calcu-

lated from the data. The nearest neighbor distance de-
creases from 2.540 + or - 0.005 A for x - 0
(Fe77Si10B13) to 2.490 -i- or - 0.005 A for x-i-l

(Ni77Si10B13), while the average coordination
number of 12.50 -t- or - 0.15 is independent of x. The
results are consistent with the measured densities of

the sample, which are found to increase with increas-

ing Ni content.
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The National Institute of Standards and Technology

received a request to assist in the evaluation of inter-

mittent weld cracking problems duhng the construction

of a massive steel toroid at Fermilab. The report de-

scribes the toroid, a first-hand inspection of the crack-

ing in the structure, an analysis of the cracking, and an

appropriate solution.
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90/4289, REPT-19
Sponsored by Federal Railroad Administration, Wash-
ington, DC. Office of Research and Development.

Keywords: 'Steels, Mechanical properties, Tough-

ness, Crack propagation. Tank cars. Microscopy,

Charpy, Notch strength. Impact tests, Low tempera-
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crostructure. Grain size. Fracture mechanics, J inte-
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Mechanical property and fracture toughness tests

were conducted on two steels from -80 F to +73 F.

The two steels examined were normalized and inclu-

sion shape controlled AAR (Association of American

Railroads) TCI 28 grade B steel and control-rolled and

inclusion shape controlled A 8XX grade B steel. The
tensile properties of the A 8XX steel were better than a

A 8XX steel. However, the notch toughness, as deter-

mined by Charpy V-notch, NDT temperature, and J-in-

tegral tests, of the AAR TC 128 grade B steel was
better than that of the A 8XX grade B steel. Unstable

cleavage fracture was the predominate mode of failure

of the A 8XX steel at low test temperatures. Metallo-

graphic investigations also showed that the ferrite/

pearlite grain size of the AAR TCI 28 steel was more
uniform and finer than that of the A 8XX steel.
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Charpy V-notch impact tests and the nil-ductility transi-

tion (NDT) temperature were redetermined for two

steels. The two steels examined were normalized and

inclusion shape controlled AAR (American Association

of Railroads) TC128 grade B steel and control-rolled

and inclusion shape controlled A 8XX grade B steel.

The notch toughness, as determined by Charpy V-

notch impact test, and the NDT temperature of the

AAR TCI 28 grade B steel was found again to be better

than that of the A8XX grade B steel. Metallographic

investigations showed that the ferrite/pearlite grain

size of the AAR TCI 28 grade B steel was more uni-

form and finer than that of the A 8XX grade B steel.

Charpy V-notch impact results and NDT temperatures,

presented in an earlier report were confirmed. Plate

chemistry and test specimen orientation were also

confirmed.
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The structure and properties of austenitic stainless

steels are reviewed, with emphasis on their low-tem-
perature behavior. Austenite, ferrite, body-centered
cubic and hexagonal closed-packed martensite, stack-

ing-fault energy, carbides, and sigma phase are de-

scribed. Recent international development of higher

strength, tougher austenitic stainless steels is summa-
rized. The chapter also includes discussions of the

effect of martensite phase transformations on the

stress-strain characteristics, nitrogen strengthening,

and strengthening theory based on lattice-parameter

and elastic-property data, all at low temperatures.
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The document presents a technical overview and in-

formation on metallic pressure containment vessels

and tanks. The intent of the document is to provide

OSHA (Occupational Safety and Health Administra-

tion) personnel and other persons with information to

assist in the evaluation of the safety of operating pres-

sure vessels and low pressure storage tanks. The
scope is limited to general industrial application ves-

sels and tanks constructed of carbon or low alloy

steels and used at temperatures between -75 and 315
C (-100 and 600 F). Information on design codes, ma-
terials, fabrication processes, inspection and testing

applicable to the vessels and tanks are presented. The
majority of the vessels and tanks are made to the rules

and requirements of ASME Code Section VIII or API

Standard 620. The causes of deterioration and
damage in operation are described and methods and
capabilities of detecting serious damage and cracking

are discussed. Guidelines and recommendations for-

mulated by various groups to inspect for the damages
being found and to mitigate the causes and effects of

the problems are presented.
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The low-temperature properties of high-Mn austenitic

steels are reviewed. Emphasis is placed on strength,

toughness, elastic properties, thermal expansion, and
magnetic properties, those properties most critical for

materials used in cryogenic structures. Strength and
toughness parameters and mechanisms are dis-

cussed, including alloying, martensitic transformations,

twinning, and grain size. Information is included from
many recent studies, particularly Japanese studies, of

alloy development for superconducting magnet appli-

cations at 4 K.
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Aluminum hydroxides are used as solid lubricants for

aluminum oxides, ceramics and other materials having
oxide surfaces. Aluminum oxide hydroxides and alumi-
num trihydroxides are preferred compositions for such
lubricating purposes. In particular, the use of boehmite
in an aqueous solution significantly reduces frictional

coefficients between contacting surfaces.
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Biodeuteration has been shown to be an effective

means of enhancing the oxidation stability and anti-

wear performance of a lubricating hydrocarbon base
oil. Substitution of deuterium for hydrogen in a com-
pound results in a kinetic isotope effect which has
been shown to be responsible for increasing the oxida-
tion resistance of lubricant base stocks. In the investi-

gation a biotechnological approach was applied to the
production of deuterated compounds suitable for lubri-

cant synthesis. From algae grown in heavy water (D
sub 0) and supplied only with mineral salts, carbon di-

oxide, and light, it was possible to isolate fatty acids
which were over 98% deuterated and constituted 50-

60% of the dry weight of the organisms. By appropri-

ate choices of organism and growth conditions, fatty

acids could be obtained with suitable deuterocarbon
chain length and double bond density for the synthesis
of a variety of lubricants. Performance of the deuterat-
ed base oil relative to the undeuterated oil was evalu-
ated using a set of tests.
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The present invention relates to the production of a
finely divided matrix material having substantially uni-

form porosity about the surface thereof and having mi-

cropores of controlled size and number density. The
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microporous matrix material is produced with charged
particle tracks resulting from an isotropic source, a
portion of which tracks break the surface of the matrix

material, followed by etching the latent tracks to

produce pores of the desired size. The isotropic

source must be selected such that it emits charged
particles capable of leaving a damage track in the

matrix material and includes selected nuclides which
emit protons, tritons, alphas and fission fragments
such as U-235, U-238, Th-232, L-7, B-10 and the like.

Neutrons are selected as the irradiation source to trig-

ger the isotropic source because of their high penetra-

bility such that bulk quantities of matrix material can be
subjected to very uniform radiation.
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A series of experiments was conducted to investigate

and model the friction break-in behavior for unlubricat-

ed reciprocating sliding of AISI 52100 steel, 2014-T4
A1, and poly(methyl methacrylate) on metallographic

polishing papers. A ball-on-flat arrangement was used.

Two representations of an analytical model were used,

one of which had the capability to account for longer

term friction transitions due to paper loading. Basic

shapes of friction vs. cycle number curves were simi-

lar; however, the poly(methyl methacrylate) and A1
had larger changes during break-in and displayed

longer term effects of paper loading.
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The Twentieth Annual Symposium on Optical Materi-

als for High Power Lasers (Boulder Damage Symposi-
um) was held at the National Institute of Standards and
Technology in Boulder, Colorado, October 26-28,

1 988. The Symposium was held under the auspices of

the ASTM Committee F-1, Subcommittee on Laser

Standards, with the joint sponsorship of NIST, the De-
fense Advanced Research Project Agency, and the

Department of Energy. Particular emphasis was given

to materials for high-power apparatus. The wavelength
range of prime interest was from 1 0.6 micrometers to

the uv region. Highlights included surface character-

ization, thin film-substrate boundaries, and advances
in fundamental laser-matter threshold interactions and
mechanisms.
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Neutrons offer unique advantages for materials char-
acterization in that they interact with only the nuclei in

a sample and so are completely insensitive to the de-
tails of the electron distribution. The use of neutrons to

measure the total number of atoms of a particular ele-

ment in a sample by radioactivation (neutron activation

analysis) has been available for fifty years. An analo-
gous method exploiting the instantaneous radiation

emitted when the nucleus absorbs a neutron (prompt
gamma activation analysis) has become widely avail-

able during the last ten years. More recently, tech-
niques have been developed which use neutron in-

duced reactions to map the distribution of atoms within

the sample nondestructively. Some advantages and
disadvantages of each of the approaches are dis-

cussed. The impact on these techniques of the advent
of intense beams of cold neutrons is presented.
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The purpose of the paper is to investigate some of the
methods of determining the wear volume and geomet-
ric surface parameters of a scar resulting from sliding

either a sphere or spherically tipped pin on a nominally
flat surface. There are several broad classes of meth-
ods for making this type of measurement. In the paper
the authors briefly describe these classes in general
and then use abrasive wear data to illustrate three spe-
cific techniques in detail: two dimensional analysis

done either manually or with an image analyzer, three
dimensional analysis where the X,Y,Z points came
from a stylus type profiling instrument, and three di-

mensional analysis where the X,Y,Z points were esti-

mated from a two dimensional projection obtained
from a specially programmed image analyzer.
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One of the greatest impediments in forecasting the

service life of a material exposed outdoors is the un-

controlled and non-predictable nature of the ambient
factors comprising its environment. This contributes to

the difficulty of establishing the cause-and-effect rela-

tionship between these factors and the rate of material

degradation. To surmount these difficulties it is neces-
sary to characterize quantitatively each of the factors

comprising the exposure environment which are

thought to be important in the material's degradation.

The selection and quantification of these factors must
accommodate not only the periodicity of the diurnal

cycle but its statistical fluctuation. The objective of the

research is to develop a general mathematical model,
through Fourier analysis, characterizing the diurnal

variation in the primary factor, material temperature.
This factor is felt to be important in the degradation of

a wide range of materials and protective systems, in-

cluding coated steel panels. The steps taken and prob-

lems encountered in developing such a model are out-

lined. It is concluded that the simulated data generated

from the model display virtually the same stochastic
behavior as does the real data and that, if appropriate
meterolocial records are available, it will be possible to
characterize and reproduce the statistical behavior for
any locality, season and panel orientation.
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Galling is a severe form of wear which has been recog-
nized as a serious problem affecting the operation of
control valves and other components used in fossil

energy conversion systems. Recent results obtained in

a program of research aimed at advancing the basic
understanding of the process of galling are presented.
The galling test method and a method which has been
developed to measure quantitatively the amount and
character of galling damage are described. Data on
the galling behavior of pure metals, experimental
alloys, and commercial alloys are presented. The influ-

ence of hardness, crystal structure, stacking fault

energy and other materials properties are discussed.
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The path of stress corrosion cracking (SCC) in alpha-
phase copper alloys can be intergranular (IGSCC) or
transgranular (TGSCC), but there is no consensus as
to whether these correspond to two different mecha-
nisms. Since research into the mechanism(s) of envi-
ronment-induced cracking of copper alloys has fo-

cused overwhelmingly on alpha-brass in aqueous am-
monia and since both forms of cracking are observed
in this system, the paper deals primarily with this

system. The characteristics of IGSCC in brass are con-
sistent with cracking occurring by the film-rupture (or

slip-dissolution) mechanism. TGSCC, on the other
hand, is thought to proceed by discontinuous cleav-
age, with an average crack velocity on (1 1 0) planes of,

typically, 10 to the 7th power m/s. The mechanism by
which the environment induces brittle failure in the
ductile face-centered cubic metal has not been estab-
lished, but several have been proposed. Hydrogen em-
brittlement is an attractive mechanism in that it can ac-
count for the kinetics of propagation and for the re-

peated crack arrests. However, modeling of the chem-
istry within the crack indicates that hydrogen discharge
is unlikely for copper-zinc in aqueous ammonia and im-
possible for copper-gold in ferric chloride. An alterna-
tive mechanism for TGSCC proposes that a thin epi-
taxial film, such as an oxide or dealloyed layer, forms
at the crack tip and triggers brittle fracture.
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Nickel alloys, Reprints, 'Intermetallic compounds.

Nickel aluminide. Aqueous solutions.

Ductile nickel aluminide, Ni3AI + B, is an intermetallic

alloy with high strength and ductility making it a promis-

ing structural material for both high and low tempera-

ture applications. However, the susceptibility of this

material to embrittlement by hydrogen absorbed

during normal corrosion processes in aqueous envi-

ronments may limit the application of this material. As

a result, a study was undertaken which was focused on

evaluating the possibility that hydrogen could be ab-

sorbed into Ni3AI from aqueous solutions during corro-

sion and cause embrittlement (stress corrosion crack-

ing). The results demonstrate that ductile nickel alu-

minide can absorb hydrogen during free corrosion in

low pH solutions and during polarization in neutral and

alkaline solutions. Absorbed hydrogen was found to

significantly reduce ductility and to promote intergranu-

lar fracture.
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The thermodynamic properties of R134a and R123 are

formulated using a modified Benedict-Webb-Rubin

(MBWR) equation of state fit to experimental measure-

ments of the critical point, vapor pressure, saturated

liquid and vapor volumes, superheated pressure-

volume-temperature (p-V-T) behavior, and second

virial coefficients derived from p-V-T and sound speed
measurements. The heat capacity of the ideal gas ref-

erence state is determined from sound speed meas-

urements on the low density vapor. Surface tensions

are also presented. The experimental methods and re-

sults are summarized, compared to the property for-

mulation and, where possible, compared to other

sources in the literature. Tables and diagrams of the

thermodynamic properties of R134a and R123, pre-

pared using the MBWR equation of state, are present-

ed.
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The surface tensions of two environmentally accepta-

ble refrigerants (R123, 2,2-dichloro-1,1,1-trifluoroeth-

ane; and R134a, 1,1,1,2-tetrafluoroethane) were
measured with a differential capillary rise technique.

Measurements span the temperature range -25 to

+ 140CforR123and-10to+95CforR134a.
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An experimental, water-to-water, breadboard heat

pump apparatus, that is one which could easily be re-

configured, was constructed for comparison of pure

R22 to the mixture R22/R114 and R13/R12. Three
evaporator configurations were extensively studied. In

all cases, the best mixture outperformed R22. The
best efficiency with R22/R114 was 32% higher and
with R13/R12 was 16% higher than the best efficiency

measured with R22. Other obsen/ations were, first,

mixtures can take advantage of heat exchanger effi-

ciency that, in a gliding temperature application, a pure

refrigerant is incapable of utilizing. Secondly, heat ex-

change between the condensed and evaporating re-

frigerant is beneficial to some mixed refrigerants. Final-

ly, mixtures exhibit nonlinearity of enthalpy versus tem-

perature in the two phase region which has significant

impact on both heat exchanger and cycle design.

001.235

PB90-241290 Not available NTIS
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Automated Production Technology
Div.

Pulsed Ultrasonic Velocity Method for Determining
Material Dynamic Elastic Moduli.

Final rept
G. V. Blessing. 1990, 11p
Pub. in Dynamic Elastic Modulus Measurements in

Materials, ASTM STP 1045, p47-57 May 90.

Keywords: "Ultrasonic tests, "Nondestructive tests,

"Dynamic modulus of elasticity. Velocity measure-
ment. Sonic tests. Materials, Precision, Steels, Grain

size. Reprints, Elastodynamics, Pulse techniques.

Material dynamic elastic moduli can be readily ob-

tained from a knowledge of the material's sound
velocity(s) and density. One well-established ultrason-

ic technique for making the velocity measurements is

the pulsed-wave transit-time technique. It is a versatile

and potentially very accurate technique that can also

assess the material elastic homogeneity and anisotro-

py. Here the many measurement and material factors

affecting the precision of the method are addressed. A
specific example of the effect of grain size on meas-
urements in steel is presented in some detail.
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The Materials Research Laboratories (MRLs) originally

established by Advanced Research Projects Agency
and now a program of the National Science Founda-
tion, mark their twenty-fifth anniversary in 1985. The
article reviews the history of the MRLs, discusses
strengths and weaknesses, catalogs some of their ex-

tensive accomplishments, and speculates about the

impact on the field of materials research and on the

university research environment.
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The perfluorinated polyethers are subjected to electri-

cal measurements to determine suitability as liquid die-

lectrics. Measures of the breakdown strength and
streamer inception voltage are obtained under electri-

cal impulse stress. The breakdown strength is nearly

independent of polarity. Under high magnification pho-
tography the cathode-originated streamers are seen to

have a subsonic mode of growth. The transition to fast

growth occurs on time and spatial scales shorter than
those reported in liquid hydrocarbons. The gas phase
electrical properties and the high heat of vaporization

of this material are considered as mechanisms for this

behavior.
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A fracture mechanics model for brittle cracks with cap-
illary condensation is developed. The model is based
on an integration of intersurface forces, comprising
solid-liquid-solid forces within the capillary and solid-

vapor-solid forces without. The work of adhesion thus
contains terms from the two regions of the adhesion
zone, plus a term from the surface tension of the me-
niscus. Three interface types are considered: virgin,

corresponding to first propagation of the crack through
the bulk solid; healed-matched, corresponding to re-

progation after crack retraction of a partial cleavage;
and healed-misoriented, where the cleavage halves
are first fully separated and rotated before closure.

Notwithstanding the possibility that a layer of environ-

mental molecules may become trapped on interfacial

closure, thereby reducing the intrinsic cohesion, it is

predicted that the work of separation for healed-
matched interfaces has the same dependence on par-

tial pressure of interactive environmental species as
for virgin interfaces, provided lattice coherence is

maintained between the matching surfaces. A different

dependence is predicted for healed-misoriented sur-

faces, because of the loss of such coherence, in which
case the greater part of the adhesion comes from the
liquid surface tension. Results of equilibrium cleavage
experiments on mica in water vapor confirm the predic-

tions. The strongly increasing work of adhesion ob-
served for virgin and healed-matched surfaces with di-

minishing relative humidity is indicative of a long-

range, Coulombic component of bonding in the pristine

mica structure. Implications of the results in the gener-
al description of brittle fracture, and of contact adhe-
sion, are discussed.
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The principle of corresponding states is used to evalu-

ate the effects of the thermodynamic characteristics of

the working fluid on the performance of refrigeration

cycles. The desired characteristics, expressed in

terms of the critical temperature and ideal gas heat ca-

pacity using propane as the reference fluid, are exam-
ined for various departures from the theoretical (ideal)

vapor compression cycle. These departures from the

ideal cycle approximate a refrigerator. Cycle perform-

ance and the resulting conclusions regarding the opti-

mum refrigerant are strong functions of the assump-
tions made in modeling the cycle. The baseline cycle

for the comparisons includes compressor efficiency

and heat transfer limitations in the condenser and
evaporator. These results indicate that modifications

to the basic vapor compression cycle should be con-

sidered for more complex refrigerants such as the two-

carbon HFCs and HCFCs.

Nonferrous Metals & Alloys
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The development of acceptable toughness and creep

strength in high temperature intermetallic alloys is

closely related to the formation of proper distributions

of second phase particles. Phases are needed both to

arrest crack growth at low temperatures and to resist

creep at high temperatures. The possibility of develop-

ing new processing strategies for high temperature in-

termetallic compounds is being investigated. In par-

ticular rapid solidification and/or rapid solid state

quenching followed by controlled heat treatment may
provide new and unusual microstructures of multi-

phase materials. This report describes research per-

formed in the Metallurgy Division at NIST to: (a) devel-

op predictive models for solubility extension and meta-

stable phase formation of intermetallic compounds by

rapid solidification, (b) analyze the kinetics of decom-
position of metastable phases involving ordering and

(c) improve the phase diagram modeling of systems

involving ordered phases. Keywords: Physical proper-

ties; Reaction kinetics; Molecule molecule interaction;

Metal alloys. (KT)
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The development of acceptable toughness and creep

strength in high temperature intermetallic alloy matri-

ces is closely related to the formation of proper distri-

butions of second phase particles. Phases are needed
both to arrest crack growth as low temperatures and to

resist creep at high temperature intermetallic com-
pounds has been investigated. In particular rapid so-

lidification and/or rapid solid state quenching followed

by controlled heat treatment can provide new and un-

usual microstructures of multiphase materials. This
report describes research to: (a) develop an experi-

mental basis and predictive models for solubility exten-
sion and metastable phase formation of intermetallic

compounds by rapid solidification, (b) analyze the ki-

netics of decomposition of metastable phases involv-

ing ordering and (c) improve the phase diagram model-
ing of systems involving ordered phases.
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The Wigner-Seitz method has been used to specify the

"near-neighbor" environments in glass-forming TM
crystalline phases, where T = Cr, Mn, Fe, Cu, Ni and
M = P, B, Si. The crystal structures fall into different

topological classes which may well account for the
polymorphism in the glasses. (ERA citation

11:007433)
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A Patterson analysis for icosahedral quasicrystals was
developed using x-ray and neutron diffraction results

obtained from rapidly quenched Al-Mn-Si alloys ob-

tained from two sources. The indexing method was
used to provide the directional information observed
by the spherical averaging. The Patterson functions

match those of the cubic alpha phase near the origin,

confirming the validity of the method and the conjec-

ture that the local atomic arrangement of crystalline

and quasicrystalline alloys are similar.
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Calibration procedures for eddy current inspections

often involve the use of artifact standards containing

manufactured flaws. The manufactured flaw is as-

sumed to be a good approximation of the type of flaw

being sought during the inspection. These manufac-
tured flaws are most often produced by electrical dis-

charge machining (EDM), millingm or the controlled

growth of fatigue cracks. With simple amplitude display

inspection equipment this type of artifact is usually suf-

ficient, but as more sophisticated inspection equip-

ment is developed some drawbacks to the commonly
accepted practice are becoming evident. Instruments

that are sensitive to eddy current signal phase as well

as amplitude can show considerable differences in

phase between a relatively wide EDM notch or milled

slot and a real fatigue crack. The use of controlled

growth fatigue cracks can also cause problems when
forces at the crack's tip drive the crack faces together,

making electrical contact.
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Texture is an important process variabie which is

known to influence properties such as formability. Tex-
ture can be quantified by determining the orientation
distribution coefficients (ODC). For rolled steel and
aluminum alloy sheet, three ODC influence ultrasonic
velocity. One ODC, omega 400, relates to the average
formability on deep drawing, whereas the ODC omega
420, and omega 400, relate to the tendency to form
two and four 'ears' on deep-drawing. Consequently, ul-

trasonic measurements offer the promise of both off-

line and on-line texture monitoring. Results of off-line

ultrasonic measurements on sheets of an aluminum
alloy used for can manufacture are reported. Measure-
ments of omega 420 and omega 440 were made with
several ultrasonic systems. Measuremen ts of ODC
made with different methods are in good agreement. In

addition, a good correlation between ODC and a
measure of formability was obtained. Extension of the
technique to on-line texture monitoring will also be dis-

cussed.
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Acoustic emission from carefully designed stationary

pulsed electron beam heating experiments has been
monitored in pure Al and a binary AI-4.5 wt % Cu alloy

to explore the use of the technique for in-situ charac-
terization. A three-fold correlation was made between
heat flow theory, acoustic emission, and post solidifi-

cation metallographic observations. By calibrating the
acoustic emission system it has been possible to

deduce the dipole strength of the sources responsible
for acoustic emission. Comparison with estimated
values for candidate sources during surface modifica-
tion indicate only slip (in course grained material) and
microfracture are detectable. The incidence of these
during a thermal cycle reflects the evolution of thermal
and solidification stresses accompanying surface
modification. It has been found that cracking in AI-4.5

wt. % Cu alloys is a significant source of acoustic
emission. The incidence of cracking has been found to

depend upon the substrate properties. Soft under-
aged material cracks much less than peak-aged mate-
rial, suggesting that the contraction stresses can be
accomodated by adjacent matrix slip.
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A simple dislocation-crack-inclusion model is pro-

posed to study inclusion embrittlement. Previously, the

elastic interaction among screw dislocations, a plate-

like rigid inclusion, and a crack under antiplane shear

strain was derived. The results of the previous work

are applied to dislocation emission and crack-tip

breakaway. When an inclusion is very close to the

crack tip, the total image force on a dislocation is en-

larged and a ductile-to-brittle crossover of the intrinsic

character of cracks may be induced. The breakaway of

a shielded crack, triggered by void nucleation at the

inclusion, is discussed.
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Fourier analysis of x-ray and neutron diffraction data of

an icosahedral alloy are displayed both as a 3D quasi-

periodic function and as a 6D periodic function. The 6D
analysis leads to a simpler description that contains

the same information as the 3D analysis: the 6D func-

tion has only two elongated peaks in the unit cell, but

each peak contains much chemical detail.
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The tensile properties of indium were measured at

temperatures ranging from 4 to 295 K. Indium recrys-

tallizes during deformation at room temperature and
twins during deformation at low temperatures. Strain-

hardening characteristics were assessed, using true

stress-strain curves, and were found to be similar to

soft f.c.c. metals. The logarithm of the flow strength

was dependent on temperature. Photomicrographs

depicting deformation twinning and slip of indium at 76

and 295 K are discussed.
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Three-dimensional steady-state solutions for non-

planar interface morphologies are computed numeri-

cally using finite differences. A linear temperature field

is assumed, corresponding to the case of equal ther-

mal properties in the crystal and melt, with no latent

heat release. The solute field in the melt and the un-

known crystal-melt interface position are obtained self-

consistently. The stability of the computed steady-

state solutions is suggested by the behavior of the it-

erative scheme used in the calculation: successive it-

erates may be viewed as evolving in a time-like

manner as determined by an artificially time-chromium
alloy with distribution coefficient greater than one,

steady-state solutions corresponding to two-dimen-
sional bands and three-dimensional nodes are ob-

tained, as well as solutions with rectangular interface

planforms. The results are compared to qualitative pre-

dictions from weakly nonlinear expansion results.
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A mesh monitor has previously been used for quantita-

tive evaluation of the casting of dental alloys. A casta-

bility value, Cv, was defined. For curve-fitting, a trans-

formed castability value, Cv, t, was used. A series of

alloys was selected so that effects of major elements
on Cv, t and, hence, on Cv could be determined. Com-
positions were chosen so that correlated effects would
be avoided. Assuming a linear dependence on the

concentrations of individual elements, the following

equation may be used to describe Cv,t: Cv,t = Ko(Ni/

Cr) + Ki(Mo) + Ks(Si) + K3(Nb) + K4(B) + K5(A1)

+ K6(Be) + K7(Be x Si) where each term employs an
elemental concentration in weight percent (El), and a
coefficient, Ki, for the ith term. Because El's are con-

stant for each alloy, Ki = fi(TA, TM) = gi(TC, TM). The
temperature-dependent coefficients, Ki, were deter-

mined for seven elements and for the (Ni/Cr) ratio. It

was also found that Si and Be produce a synergistic

effect. The results help to understand the casting be-

havior of Ni-Cr dental alloys; the approach may be
useful in the design of dental alloys.
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The electrodeposition of binary aluminum-manganese
alloys from chloroaluminate molten salts is reported.

The manganese content of the electrodeposit varies

from 7 to 30 wt% and is dependent upon deposition

potential and the relative concentrations of AI2CI7(-1)

and Mn(+ +) in the melt. At low cathodic overpoten-
tials the deposition process, with respect to alloy com-
position, is kinetically controlled. At more cathodic po-

tentials, it becomes mass transport limited in Mn(-|- -i-)

and then AI2CI7(-1). The most uniform and brightest

deposits are obtained at a constant potential of -.3 V/
Al. The potential dependence of alloy composition
allows one to create homogeneous, graded and modu-
lated structures from a single electrolyte. The structure

of the as-deposited alloy appears to be that of a metal-

lic glass above 27 wt% manganese and a mixture of

glass and supersaturated aluminum below 27 wt%.
Upon heating to 400 C, the glass structure converts to

the orthorhombic AI6Mn Intermetallic while the super-

saturated phase converts to AI6Mn and aluminum. The
ability to electrodeposit intermetallic compounds on a
near atomic scale presents interesting possibilities for

high temperature alloys.
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On-line measurement systems.

Neutron pole figures have been used to determine the
crystallographic texture in rolled aluminum plates that

were characterized with ultrasonic techniques. The ori-

entation distribution coefficients determined by neu-
tron diffraction are in good agreement with the ones
derived from ultrasound measurements, thus confirm-
ing the efficacy of ultrasound as an on-line monitoring
technique.
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Interfaces play a central role in controlling the proper-
ties of structural and electronic materials. As the per-

formance of materials is extended, it becomes increas-
ingly important to be able to measure and then opti-

mize local properties of interfaces. The measurement
techniques needed do not exist today, though the
basis for new ones has emerged from the QNDE re-

search of the past decade. As expertise in bulk materi-
als characterization matures, the next challenge for

QNDE will come from the need to measure interface
properties.
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An eddy current technique has been developed for

measuring dimensional changes during HIPing. The di-

mensional changes can be used to follow densification

and thus conserve the role of a sensor in a controlled
loop feedback control system for HIPing.
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A fully time-dependent linear stability analysis of the
morphological stability of a planar interface during di-

rectional solidification of a binary alloy at constant ve-
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locity in the presence of an electric field was per-

formed. The work takes into account the electromigra-

tion of solute and the differing electrical conductivities

of solid and liquid for a model in which the temperature
gradient is constant. Results are compared with the

constitutional supercooling criterion and show possi-

ble substantial differences. A modified constitutional

supercooling criterion is derived which is valid over a
large range of conditions. Under certain conditions, the

onset of instability may be time dependent.
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Samples of aluminum-lithium alloys have been ob-

served by scanning ion microscopy and analyzed by

secondary ion mass spectrometry. The high signal to

noise ratio of the positive secondary lithium ion opens
up the possibility of both high resolution imaging and
microanalysis of lithium distributions in aluminum and
other materials. Some of the problems encountered
due to sample preparation are discussed and ion

images of both the artifacts and the true lithium distri-

bution are shown.
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A linear morphological stability analysis of a planar
interface during unidirectional solidification of a binary
alloy for the case of a crystal having an anisotropic

thermal conductivity was performed. A dispersion rela-

tion was calculated and shows that the onset of insta-

bility depends on the orientation of the growth direc-

tion with respect to principal crystallographic axes and
on the orientation of the wavevector of the perturba-

tion. The onset of instability can be either oscillatory

(travelling waves) or non-osillatory in time. For growth
along a phncipal axis of the crystal there is an ex-

change of stabilities, and the onset of instability is non-
oscillatory. For a uniaxial crystal, the dispersion rela-

tion in detail was explained and numerical results given
for the case of an alloy of 0.78 at% bismuth in tin. For
low growth velocities the onset of instability is non-os-
cillatory and occurs for perturbations having a wave-
vector that lies along a principal crystallographic eixis.

The growth of a cubic crystal in the (001), (Oil), and
(111) directions was considered. Linear stability theory
predicts that, for growth in the (01 1) direction (two-fold
axis), two-dimensional bands are preferred. For growth
in the (001) direction (four-fold axis), weakly-nonlinear
theory predicts steady-state solutions having six-fold
symmetry. For growth in the (111) direction (three-fold
axis), steady-state solutions with six-fold symmetry are
only possible for a particular alignment of the hexago-
nal array with respect to the crystal axes; otherwise,
the solutions only have three-fold symmetry. In the
second-order theory developed here, all small-ampli-
tude solutions are unstable. If the subcritical solution
branch regains stability at larger amplitudes, the small-
amplitude solutions would indicate whether this branch
would correspond to stable cells or nodes. For an alloy
with distribution coefficient less than unity, and with the
thermal conductivity of the crystal greater than that of
the melt, the theory predicts solute patterns with
nodes near the onset of instability, except possibly at
very high growth velocities.
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When external atmospheres compound 'large mole-

cules' interact with a crack tip, the molecules are

drawn into the tip region by surface tension. An oppo-
site force on the molecules due to the elastic interac-

tion with the crack walls tends to eject the molecules

from the crack. The molecules will penetrate to that

point where the forces balance. Estimates are made
for penetration for a variety of materials.
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An apparatus has been designed and constructed for

neutron diffraction studies on polycrystalline samples
in a high vacuum at temperatures up to approximately

1 500 C or higher. Neutron diffraction data have been
obtained from titanium-aluminum alloys containing 12

to 45 atomic percent aluminum at temperatures rang-

ing from 900 C to over 1300 C. Unusually high back-

ground intensities were observed in single-phase

alpha-Ti alloys containing 14 and 16 atomic percent

aluminum between 900 C and 1000 C. It suggests the

existence of atomic short-range order as reported by

previous investigators. Addition of 1 atomic percent

oxygen to such alloys was found to eliminate the short-

range ordering behavior and replace it with an ex-

tended alpha-Ti plus alpha 2-Ti3AI two-phase region.
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Simulations of field-ion-microscope images for the ico-

sahedral phase of Al-Mn, based on new structural

models, are presented and compared to the experi-

mentally observed image features. Closest agreement
thus far is found for a cubic model having a 3.32 nm
unit cell edge and containing a MacKay-icosahedron
inner motif, with all of the manganese sublattice and
only some of the aluminum atoms contributing to the

computed images. An octahedral-motif decoration of a
perfect three-dimensional Penrose tiling has also been
constructed for comparison.
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Morphology.

Morphological stability theory predicts the conditions

for which a planar crystal-melt interface is unstable for

directional solidification of a binary alloy at constant

velocity. For conditions near the onset of instability, a
three-dimensional weakly nonlinear analysis to second
order was carried out in the interface deformation,

taking into account the effects of latent heat genera-
tion and anisotropy of the crystal-melt surface tension.

The structures of the amorphous alloys with atomic
percent compositions
Ni64.21Cr14.22P17.22C0.35(MBF 65) and
Ni67.33Cr14.31B18.11C0.25(MBF 80), which have
similar Ni-Cr-C components, have been studied and
compared by X-ray diffraction. The interference func-
tions, atomic distribution functions, and radial distribu-

tion functions were calculated from the X-ray diffrac-

tion intensity data. The nearest-neighbor distances
and coordination numbers were determined to be 2.52
+ or - 0.01 A, 12.50 -|- or - 0.10 for MBF 65, and 2.48
+ or - 0.01 A, 12.75 -|- or - 0.11 for MBF 80, respec-
tively. The observed nearest-neighbor distance is in

good agreement with a simple contact-distance pack-
ing model using the calculated atomic radii and a co-
ordination number of twelve. The results are compared
with the same composition of Ni in amorphous Ni-P
and Ni-B alloys.
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A number of topics related to the morphology of crys-

tals growing from the melt and to the resultant solute
distribution in the crystal are reviewed. Grain boundary
groove shapes in a temperature gradient provide a
direct measurement of the crystal-melt surface free

energy; recent calculations of groove shapes indicate
the role of anisotropic surface free energy. During di-

rectional solidification solute inh jmogeneities trans-

verse to the growth direction can arise from nonplanar
crystal-melt interfaces and from fluid flow in the melt.

Cellular interface shapes and solute distributions in the
absence of convection have been calculated for alumi-
num-silver alloys. The effects of thermosolutal convec-
tion on solute inhomogeneity in semiconductor and
metallic alloys have been determined by numerical
computations. Strong coupling between hydrodynamic
and morphological instabilities can occur; an example
is the traveling helical waves which occur in cylindrical

samples of succinonitrile.
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Energy-dispersive neutron diffraction has been devel-

oped at the NIST reactor as a probe of sub- and near-

surface residual stresses in technological samples.

Application of the technique has been made to a varie-

ty of metallurgical specimens which includes the deter-

mination of triaxial stresses as a function of depth in a
number of uranium-3/4wt%Ti samples with different

thermo-mechanical histories, and in two types of 7075-

T6 aluminum 'ogives'- of interest to the Army. Prelimi-

nary results have been obtained for an induction-hard-

ened steel shaft, a fatigue lifetime test specimen for

the SAE.
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When the order parameter affects the lattice parame-
ter a stress arises in the antiphase boundary between
two domains of an ordered phase. Near the critical

point this stress raises the magnitude of the free

energy of the interface and narrows its width. It also

gives rise to some anisotropy, but does not change the

exponents of the critical behavior for energy and width.

The interfacial stress on the other hand is much more
anisotropic, can be positive or negative with a magni-

tude that approaches zero with a classical exponent of

0.5 or 0.0 according to modern critical theory. Thus the

ratio of stress to free energy diverges.
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Phase equilibria in coherent solids is significantly dif-

ferent from that in fluids or incoherent solids. For ex-

ample, Gibbs' phase rule is not applicable, the field

lines on a phase diagram do not correspond with the

equilibrium phase compositions, phase compositions

in a two-phase field depend on the bulk alloy composi-
tion and for a given set of imposed thermodynamic
variables, several equilibrium states may exist. These
conditions raise serious questions as to the usefulness

of coherent phase diagrams. Herein, the authors dis-

cuss the use of phase stability diagrams to convey
equilibrium information. The importance of phase sta-

bility diagrams lies in their ability to display graphically

the equilibrium states of a two-phase coherent system
in much the same fashion that Gibbs free energy vs.

composition curves do for a fluid system.
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In June 1988, the Discovery Space Shuttle mission
was delayed because of a malfunctioning hydrogen
fuel bleed valve system. The problem was traced to

the linear variable differential transformer (LVDT)
which produced erroneous readings for the valve posi-

tion. Near liquid hydrogen temperatures, Inconel 718
used in the armature of the LVDT became strongly

magnetic. The AC magnetic susceptibility of three

samples of Inconel 718 of slightly different composi-
tions, one sample of Inconel 625, and one sample of

Inconel 600 were measured as a function of tempera-
ture. Inconel 718 behaves as a spin glass. Its suscepti-

bility reaches a maximum between 15 and 19 K, near
the liquid hydrogen boiling point, 20 K. The susceptibil-

ity increases by an order of magnitude as the iron con-
tent increases by 1.2% and the nickel content de-
creases by 1.5%. The nominal composition is 12-20%
iron and 50-55% nickel. Inconel 625, which contains
about 4% iron, was paramagnetic. Inconel 600 exhibit-

ed spin glass properties below 6 K, short-range ferro-

magnetism between 6 and 92K, and paramagnetism
above 92K.
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Rubber modified epoxies represent a class of materi-

als that are of interest for both scientific and practical

reasons. They have a two phase morphology that

gives them fracture energies much higher than normal
epoxies but with a minimum sacrifice in other proper-

ties relative to epoxy. As a result, they are extensively

used in structural adhesives and are increasingly being
considered as composite matrix resins. The paper re-

views studies conducted over the last 1 5 years aimed
at understanding how and why the materials fail in bulk

samples, in adhesively bonded joints, and as matrix

resins in composites. The topics covered include the

mechanisms of toughening, the viscoelastic aspects of

the failure behavior, and the influence of geometric
variables such as bond thickness and the fiber-fiber

spacing in the composites. The paper outlines both
what has been found and what questions remain to be
answered.
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The relationship between changes in the degree of po-
lymerization and the conversion was obtained experi-

mentally with three anionically polymerized PMMA
samples with different initial degrees of polymerization

(315, 1250 and 5690). Kinetic constants for random
scission initiation and average zip length were deter-
mined by the combined use of the experimental data
with theoretically calculated relationships. The theoret-
ical model is based on the same depropagation rate

via beta scission from both primary and tertiary radi-

cals generated from random scission at backbone C-C
bonds. Although the theoretically calculated activation
energies tor global reaction based on weight loss rates
agree reasonably well with the experimentally deter-
mined data, the theoretical results show inconsistency
in the predicted value of average zip length and also
do not agree well with the experimentally determined
weight loss rates with temperature under dynamic
heating conditions. It is suspected that the assumption
of the equal reactivity of the two radicals is incorrect.
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The melt flow rate of SRM (Standard Reference Mate-
rial) 1474, a polyethylene, was determined to be 5.03
gm/10 min at 190C under a load of 2.16 kg using the
ASTM method D1 238-86. The average results from 30
determinations on samples with a standard deviation
of a single measurement of 0.037 gm/10 min. A small
but measurable drift from the first timed extrudate to
the third timed extrudate was observed.
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The linear thermal expansion of tungsten has been
measured in the temperature range 1500-3600 K by
means of a transient (subsecond) interferometric tech-
nique. The tungsten selected for these measurements
was the standard reference material SRM 737 (a

standard for thermal expansion measurements at tem-
peratures up to 1800 K). The basic method involved
rapidly heating the specimen from room temperature
up to and through the temperature range of interest in

less than 1 s by passing an electrical current pulse
through it and simultaneously measuring the specimen
temperature by means of a high-speed photoelectric
pyrometer and the shift in the fringe pattern produced
by a Michelson-type interferometer. The linear thermal
expansion was determined from the cumulative shift

corresponding to each measured temperature.
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A series of forward smolder propagation tests witfi

varied air flow rates was performed with red oak and
wfiite pine in a configuration wfiich facilitated self-sus-

tained combustion. The gaseous and condensible

products are to be compared with those from prior

forced gasification tests.
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Keywords: 'Nondestructive tests, 'Ultrasonic tests,

'High temperature tests, 'Patents, Test equipment,

Defects, Metals, Ceramics, Zirconium oxides, Borax,

Buffers, Steels, PAT-CL-73-644.

An apparatus is disclosed for nondestructive evalua-

tion of defects in hot materials, such as metals and
ceramics, by sonic signals, which includes a zirconia

buffer in contact with a hot material being tested, a

liquid couplant of borax in contact with the zirconia

buffer and the hot material to be tested, a transmitter

mounted on the zirconia buffer sending sonic signals

through the buffer and couplant into the hot material,

and a receiver mounted on the zirconia buffer receiv-

ing sonic signals reflected from within the hot material

through the couplant and the buffer.

PB90-160334 PC A06/MF A01
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Gaithersburg, MD. Ceramics Div.

Mechanism, Measurement, and Influence of Prop-

erties on the Galling of Metals.

Final rept.

L. K. Ives, M. B. Peterson, and E. P. Whitenton. Dec
89, 108p NISTIR-89/4064, ORNL/SUB-83/21 322/01

Contracts DE-AC05-84OR21400, DE-AI05-830R132
Sponsored by Oak Ridge National Lab., TN., and De-

partment of Energy, Washington, DC.

Keywords: 'Galling, 'Metals, Sliding friction. Surface

properties. Measurement, Crystal structure. Crystal

defects. Damage, Hard surfacing. Wear,

Graphs(Charts), Twinning, Silver, Cobalt, Copper,

Nickel, Stainless steels.

The report presents the results of an extensive investi-

gation of the process of galling (a form of severe

damage at sliding surfaces). Three areas were empha-
sized: the elucidation of the mechanism of galling, the

quantitative characterization and measurement of the

amount of damage associated with galling, and the de-

termination of relationship between galling and materi-

als properties. On the basis of a review of the literature

and experiments on a variety of different metals it was
concluded that the primary event in the process of gall-

ing is that of prow or wedge formation. A method
based on surface topography was developed to meas-
ure quantitatively the amount and character of galling.

By studying a range of pure metals and selected ex-

perimental alloys it was demonstrated that among the

most important properties influencing galling are crys-

tal structure and stacking fault energy. Hardness and

strength do not in general correlate with galling severi-

ty, but it was shown that hardening steels by heat treat-

ment is an effective means of reducing the damage
due to galling. Carburizing and nitriding were also

shown to diminish significantly the damage due to gall-

ing.
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Institute for Materials Science and Engineering:
Metallurgy Division, Technical Activities 1989.
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E. N. Pugh, and J. H. Smith. Dec 89, 134p NISTIR-
89/4151
See also report for 1 988, PB89-201 321
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Keywords: 'Metallurgy, 'Metals, 'Alloys, 'Research
management. Corrosion, Electrodeposited coatings.
Magnetic materials. Process variables. Process con-
trol. Mechanical properties. Chemical properties, 'Na-
tional Institute of Standards and Technology.

The report summarizes the FY 1989 activities of the
Metallurgy Division of the National Institute of Stand-
ards and Technology (NIST). The activities center
upon the structure-processing-properties relations of

metals and alloys and on methods of measurement;
and also include the generation and evaluation of criti-

cal materials data. Eltorts comprise studies of metals
processing and process sensors; advanced materials,

including metal matrix composites, intermetallic alloys

and superconductors; corrosion and electrodeposi-
tion; mechanical properties; magnetic materials; and
high temperature reactions. The work described also

includes two cooperative programs with professional

societies (the Alloy Phase Diagram Program with ASM
International, and the Corrosion Data Program with the

National Association of Corrosion Engineers); two with

trade associations (the Temperature Sensor Program
with the Aluminum Association, and the Steel Sensor
Program with the American Iron and Steel Institute);

and several with industry including the Powder Atom-
ization Consortium with three companies.
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Standard Reference Data Publications, 1987-1989.
Special pub. 1987-1989.
J. C. Sauenwein. Dec 89, 54p NIST/SP-708-SUPPL-2
Also available from Supt. of Docs as SN003-003-
02982-3. See also PB87-2 10241. Library of Congress
catalog card no. 89-600779.

Keywords: 'Information services, 'Bibliographies,

Physical properties. Chemical properties. Technical in-

formation centers, 'National Institute of Standards and
Technology, 'Standard Reference Data Program,
'Materials science. Databases.

The National Institute of Standards and Technology's
Standard Reference Data Program manages a net-

work of data centers that prepare evaluated databases
of physical and chemical properties of substances. Da-
tabases are available in printed form, on magnetic
tapes, diskettes, and through on-line computer net-

works. The document provides a comprehensive list of

the products available from the National Standard Ref-

erence Data System for the years 1987-1989, includ-

ing indexes qualified by author, material, and property

terms. Ordering information and current prices can be
found at the end of the document.
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Materials Data: Requirements for the Future.

Final rept.

C. J. M. Northrup, and J. Rumble. 1986, 4p
Pub. in Communications on the Materials Science and
Engineering Study, p67-70 1986.

Keywords: 'Materials tests, Standards, Forecasting,

Mechanical properties. Research management. Re-
prints, 'Data base management systems, 'Materials

science. Computer applications.

The impact of computers on materials sciences is rap-

idly increasing. One of the keys to effectively using ttie

new technology is to develop a new system to manage
computerized materials property data, to improve the

quality, and to make them more accessible and more
easily manipulated. In the paper, the computerization

of materials data will be discussed from the viewpoints

of the benefits to be achieved and of the challenges to

be met. Among the foremost challenges is the need to

make a substantial national commitment to coordinate

the joint development of a private sector/federal com-
puterized materials data system.
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G. Birnbaum. 1987, 3p
Pub. in Proceedings of Symposium on Nondestructive
Evaluation (16th), San Antonio, TX., April 21-23, 1987,
p43-45.

Keywords: 'Sensors, Ceramics, Light scattering, Re-
prints, 'Process monitoring. Fluorescence spectrome-
try.

The NBS Nondestructive Evaluation (NDE) Program
dealing with sensors for process monitoring is re-

viewed.
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Use of a Statistical Software for Monitoring Materi-
al Quality.

Final rept.

G. Adam, and T. A. Siewert. 1989, 7p
Pub. in Intelligent Instruments and Computers, p153-
159 Jul/Aug 89.

Keywords: 'Materials specifications, 'Quality control.

Monitoring, Standards, Impact tests. Statistical analy-
sis. Reprints, 'Computer applications. Personal com-
puters. Computer software. National Institute of Stand-
ards and Technology, Data bases.

A high-level statistically oriented programming lan-

guage was used to develop a set of quality control pro-
grams for a personal computer. These programs are
being used to monitor the quality of specimens being
qualified as reference materials at the National Insti-

tute of Standards and Technology (NIST). The pack-
age facilitates data entry and produces a database for

statistical analysis and report production.
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Pub. in IMA Jnl. of Numerical Analysis, v6 p373-379
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Keywords: 'Polynomials, Arithmetic, Floating point op-
eration. Reprints, Coefficients, Complex numbers.
Errors.

Explicit and computable strict bounds of a posteriori

type are constructed for the evaluation of a polynomial
and its derivatives by nested multiplication, using float-

ing-point arithmetic. The polynomial may be real or

complex, and may contain errors in its coefficients and
argument. Some new error bounds for arithmetic oper-
ations with complex numbers are included. (Author)

(Reprint)
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Unrestricted Algorithms for Reciprocals and
Square Roots.
C. W. Clenshaw, and F. W. Olver. 1986, 19p ARO-
20606.5-MA
Contract DAAG29-84-K-0022
Pub. in Bit, v26 p476-492 1986.

Keywords: Algorithms, Accuracy, Exponential func-

tions, Arithmetic, 'Square roots. Logarithm functions,

Numerical analysis. Error analysis. Reprints.
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In previous works the authors introduced a new form ot

computer arithmetic, called level-index arithmetic, the

main purpose of which is to eradicate the problems of

overflow and underflow associated with the floating-

point and fixed-point systems. In order to implement
the new arithmetic in multiple precision, unrestricted

algorithms are needed to evaluate exponentials and
logarithms. By an unrestricted algorithm we mean one
in which the user may demand any accuracy in the

function values for arguments of any magnitude. An
unrestricted algorithm for the exponential function was
described previously. This paper we constructs an un-

restricted algorithm for computing square roots. This is

a necessary preliminary in the construction of an unre-

stricted algorithm for the logarithmic function. At the

same time this paper a quite similar algorithm for form-

ing reciprocals: the direct division process that is used
for low-precision work is inefficient for multiple-preci-

sion calculations.

PB90-152505 Not available NTIS
National Inst, of Standards and Technology (NEL),
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Defining a Fac«ited Generalized Cylinder by Pro-

jections of Cross Sections.
Final rept.

M. Roche. 1989, 6p
Pub. in Computers and Graphics 13, n3 p349-354
1989.

Keywords: *Gross sections, 'Projection, 'Cylinders,

Models, Coordinates, Reprints.

Traditionally a faceted model of a generalized cylinder

has been defined using a three-dimensional curve with

local coordinate systems along the curve to position

cross sections. The local coordinate systems along

the curve are given by the Frenet trihedron which is

used to position the given cross section. An alternative

to this construction procedure would be a technique

that projects cross sections from one construction

plane to another. The projection technique could be
used in defining many objects in the class of general-

ized cylinders. The technique uses a mitered develop-

ment along with a polygonal approximation of the de-

fining axis curve.
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TWODQD: An Adaptive Routine for Two-Dimen-
sional Integration.
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D. K. Kahaner, and O. W. Rechard. 1987, 20p
Pub. in Jnl. of Computational and Applied Mathematics

17, n1-2p21 5-234 1987.

Keywords: 'Numerical integration,

'Functions(Mathematics), Subroutines, Integral calcu-

lus. Orbits, Reprints, 'Computer calculations. Two di-

mensional models, Quadratures.

The paper presents an adaptive subroutine that com-
putes an approximation to the integral of a function

f(x,y) over a two dimensional region made up of trian-

gles. Lyness Jespersen rules form the basis for a local

quadrature module that is used to estimate the integral

and the error over each triangle. The triangle with the

largest error is subdivided and the local quadrature

module is applied to each sub triangle to obtain new
estimates of the integral and the error. The process is

repeated until either an error tolerance is satisfied, the

number of triangles exceeds an input parameter
MAXTRI, the number of integrand evaluations exceeds
an input parameter MEVALS, or the subroutine senses
that round off error is beginning to contaminate the

result.
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ODRPACK: Software for Weighted Orthogonal Dis-

tance Regression.
Final rept.

P. T. Boggs, J. R. Donaldson, R. H. Byrd, and R. B.

Schnabel. 1989, 17p
Pub. in ACM (Association for Computing Machinery)

Transactions on Mathematical Software 1 5, n4 p348-
364 Dec 89).

Keywords: 'Regression analysis. Errors, Least
squares method. Curve fitting. Algorithms, Reprints,

'Computer applications. Computer software.

The paper describes ODRPACK, a software package
for the weighted orthogonal distance regression prob-

lem. The software is an implementation of an algorithm

for finding the parameters that minimize the sum of the
squared weighted orthogonal distances from a set of

observations to curve or surface determined by the pa-
rameters. It can also be used to solve the ordinary non-
linear least squares problem. The weighted orthogonal
distance regression procedure can be applied to curve
and surface fitting and to measurement error models in

statistics. The algorithm implemented is an efficient

and stable trust region (Levenberg-Marquardt) proce-
dure that exploits the structure of the problem so that

the computational cost per iteration is equal to that for

the same type of algorithm applied to the ordinary non-
linear least squares problem. The package allows a
general weighting scheme, provides for finite different

derivatives, and contains extensive error checking and
report generating facilities.
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Impulse Response Acquisition as an Inverse Heat
Conduction Problem.
Research rept.

A. S. Carasso. 1990, 17p
Grant N00014-88-F-0005
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in SIAM Jnl. on Applied Mathematics 50, n1 p74-
90 Feb 90.

Keywords: Conduction, Linear systems. Perturbation

theory. Wave propagation, Volterra equations. Re-
prints, 'Impulse response. Time invariant systems. In-

verse problems, Deconvolution, Numerical solution.

The impulse response of a linear time-invariant system
can be obtained by deconvolution of the response to a
physically realizable, smooth approximation to the

Dirac delta-function. As shown in (SIAM J. Appl. Math.,

47(1987), pp. 892-927), it is advantageous to synthe-
size infinitely divisible probe waveforms and recover
the system's impulse response by solving the related

Cauchy problem for a generalized diffusion equation.

The present paper is concerned with perturbations of

the originally designed pulse shape, caused by amplifi-

ers, transducers, and other interfacing devices, that

may destroy infinite divisibility. It is shown that in a
large number of cases a simple linear transformation
of the noisy output data can be found that converts the
deconvolution problem with the perturbed pulse back
into one for which the diffusion theory applies. The
search for this transformation is accomplished in the
Fourier domain by comparing the perturbed pulse with

the designed pulse. As a by-product, it is shown how to

construct a rich variety of probe shapes, including

waveforms with large negative oscillations, that can be
related to a diffusion process.
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Fast Fourier Transforms for Direct Solution of
Poisson's Equation with Staggered Boundary Con-
ditions.

Final rept.

U. Schumann, and R. A. Sweet. 1988, 15p
Pub. in Jnl. of Computational Physics 75, n1 pi 23-1 37
1988.

Keywords; Partial differential equations, Finite differ-

ence theory, Fourier transformation. Approximation,
Algorithms, Reprints, 'Poisson equation. Fast Fourier

transforms. Computational grids. Matrix decomposi-
tions. Computer applications.

The paper describes pre- and postprocessing algo-

rithms used to incorporate the fast Fourier transform
(FFT) into the solution of finite difference approxima-
tions to multi-dimensional Poisson's equation on a
staggered grid where the boundary is located midways
between two grid points. All frequently occurring

boundary conditions (Neumann, Dirichlet or cyclic) are
considered, including the combination of staggered
Neumann boundary condition on one side with non-
staggered Dirichlet boundary condition on the other
side. Experiences from implementing these algorithms
in vectorized coding in Fortran subroutines are report-

ed.
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Expected Complexity of the 3-Dimensional Vor-
onoi Diagram.
J. Bernal. May 90, 21 p NISTIR-4321
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Keywords: Euclidean geometry, Cubes(Mathematics),
Algorithms, Theorems, 'Voronoi diagrams, Computa-
tional geometry. Three dimensional.

Let S be a set of n sites chosen independently from a
uniform distribution in a cube in 3-dimensional Euclide-
an space. In the paper, work by Bentley, Weide and
Yao is extended to show that the Voronoi diagram for

S has an expected 0(n) number of faces. A conse-
quence of the proof of this result is that the Voronoi
diagram for S can be constructed in expected 0(n)
time.
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folds. Linearity, Computer programs, 'Voronoi dia-

grams. Computer calculations.

Let S be a set of n sites chosen independently from a
uniform distribution in a cube in 3-dimensional Euclide-
an space. In the paper, an expected 0(n) algorithm for

constructing the Voronoi diagram for S together with
numerical results obtained from an implementation of

the algorithm are presented.
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L. C. Maximon. Jun 90, 30p NISTIR-4355

Keywords: 'Integral equations, 'Bessel functions.
Delta function. Step functions, Legendre functions.
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The integral I (sub l,r)(k,k') = Integral from 0 to infinity

0 sub l)(kr)G sub r)(k'r)r squared dr, in which the spheri-
cal Bessel functions 0 sub l)(kr) are the radial eigen-
functions of the three-dimensional wave equation in

spherical coordinates, is evaluated in terms of distribu-

tions, in particular step functions and delta functions. It

is shown that the behavior of l(sub 1,1') is very different

in the cases 1-1' even (0, -i- or - 2, -i- or - 4,...) and 1-1'

odd (+ or - 1, -h or - 3,...). For 1-1' even it is expressed
in terms of the delta function, step functions, and Le-
gendre polynomials. For 1-1' odd it is expressed in

terms of Legendre functions of the second kind and
step functions; no delta functions appear.
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Stereology is the study of 3-dimensional particles
based on their two dimensional cross-sections. In the
paper the particles are assumed to be spheres with a
random radii distribution. The mathematical aspects of
this type of stereology are considered.
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Adaptive Integration Over a Triangulated Region.
E. de Doncker, D. K. Kahaner, and B. Starkenburg.
Aug 90, 15p NISTIR-4376

Keywords: * Numerical integration, Numerical quadra-
ture. Approximation, Extrapolation, Triangles, Fortran,

TRIEX algorithm. Two dimensional, Epsilon algorithm.

The authors present an adaptive algorithm which can
be used for integration over a triangulated two-dimen-
sional region D. The integrand function may depict

some types of singularity on subdivision lines. The al-

gorithm produces a sequence of approximations to the

integral over D such that an extrapolation to its limit

can be applied. The algorithm is a generalization of the
TRIEX algorithm by de Doncker and Robinson.
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The inverse transform, g(t)= L sup (-1)(e sup (-s(sup

beta))), 0<beta<1, is a stable law that arises in a
number of different applications in chemical physics,

polymer physics, solid-state physics, and applied

mathematics. Because of its important applications, a
number of investigators have suggested approxima-
tions to g(t). However, there have so far been no accu-
rately calculated values available for checking or other

purposes. The authors present tables, accurate to six

figures, of g(t) for a number of values of beta between
0.25 and 0.999. In addition, since g(t), regarded as a
function of beta, is unimodal with a peak occurring at

t=t sub max with both tabulate and graph t sub max
and 1/g(t sub max) as a function of beta, as well as
giving polynomial approximations to 1 /g(t sub max).
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Multi-degree of freedom nonlinear differential equa-
tions can often be transformed by means of the

method of averaging into equivalent systems with only

high order terms. They are called normal systems.

Under appropriate small order of perturbation condi-

tions, normal systems have unique surfaces of solu-

tions called integral manifolds. They generalize the no-

tions of periodic and almost periodic solutions for

single degree of freedom systems. In parametric form,

the integral manifolds satisfy a certain system of partial

differential equations. Conversely, an N-th order as-

ymptotic integral manifold is defined as a formal solu-

tion of that system of partial differential equations, up
to order N in the perturbation parameter. In the main
result a system of integral equations is written for the

remainder terms. By a contraction argument the

system of integral equations has a fixed point, which

added to the N-th order asymptotic integral manifold

forms an integral manifold for the normal system. By
uniqueness this is the integral manifold sought. This

implies that the unique integral manifold for the normal
system can be written as a formal series plus high

order error terms.
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A written version of a talk about quasicrystals is pre-
sented at the 1985 annual meeting of the American
Mathematical Society. It will be published in a centen-
nial symposium volume in honor of the woman mathe-
matician, S. Kovalevskaya. The paper is intended to be
for a popular mathematics rather than physics audi-
ence, and it raises a number of mathematical issues.

Operations Research
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Interior point algorithms for solving linear programming
problems are considered. An optimal 3-dimensional
method is developed that, at each iteration, solves a
subproblem based on minimizing the cost function on
low-dimensional cross sections of the feasible region.

The generators for the original 2-dimensional subprob-
lems are derived from either a discrete or a continuous
version of Huard's method of centers. The generators
for the optimal 3-dimensional subproblem included the
dual affine search direction, and two higher-order
search directions. One of the higher order directions is

a third order correction to the Newton recentering di-

rection, and the other is a correction to the dual affine

direction that is motivated by the use of rank-one up-
dates of the second derivative information. Numerical
results are presented for the optimal 3-dimensional
method that indicate almost a 23% reduction in CPU
time compared to the best dual affine implementation.

Statistical Analysis
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tance Regression.
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Classical or ordinary least squares (OLS) is one of the

most commonly used criteria for fitting data to models
and for estimating parameters. This is true even when
a key assumption for its use, namely that the inde-

pendent variables are known exactly, is violated. Or-

thogonal distance regression (ODR) extends least

squares data fitting to problems with independent vari-

ables that are not known exactly. The paper presents
the results of an empirical study designed to examine
whether ODR provides better results than OLS when
there are errors in the independent variable. It exam-
ines a variety of functions, both linear and nonlinear,

under a variety of experimental conditions. The results

indicate that, for the data and performance criteria
considered, ODR never performs appreciably worse
then OLS and sometimes performs considerably
better. This leads to the conclusion that ODR is appro-
priate for a wide variety of practical problems.
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Orthogonal Distance Regression (ODR) is the name
given to the computational problem associated with
finding the maximum likelihood estimators of measure-
ment error models in the case of normally distributed
errors. The authors examine the stable and efficient
algorithm of Boggs et al. for finding the solution of the
problem when the underlying model is assumed to be
nonlinear in both the independent variable and the pa-
rameters. They also describe the associated public
domain software package, ODRPACK. They then
review the results of a baseline simulation study that
compares ODR with ordinary least squares (OLS).
They also present the new results of an extension to
the study. Finally they discuss the use of the asymptot-
ic covariance matrix for computing confidence regions
and intervals for the estimated parameters. The con-
clusions are that ODR is better than OLS for the crite-

ria considered, and that ODRPACK can provide effec-
tive solutions and useful statistical information for non-
linear ODR problems.
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A procedure has been developed to numerically calcu-
late the envelope functions of an oscillatory curve. The
method has been shown to be applicable to optical
transmission data, but it is general enough to be used
for many other data sets. The program is available on
request.
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The practice of variable-selection in multiple linear re-

gression is examined both logically and statistically in

terms of the major objectives of regression analysis. It

is argued that in addition to goodness-of-fit consider-
ations, due attention should be given to determining
the domain, in the space of regressors, in which the
regression equation can be used as a prediction
device. Such a domain has been called the 'effective

prediction domain' (EDP). It is shown that failure to do
so can result in serious misuse of the regression equa-
tion, especially when regressors have been omitted.
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The chapter gives a general overview of survey sam-
pling methodology, that is, methods for sample selec-

tion and inferences about finite populations. The basic

analytical methods covered include: estimation of a
population mean, total or proportion, ratio estimation,

determination of sample size, and evaluation of sam-
pling uncertainty in an estimate. The following specific

sampling techniques are described: simple random
sampling, stratified sampling, post stratification, bal-

anced sampling, single-stage cluster sampling, and
two-stage cluster sampling. The theoretical back-

ground of the methodology is outlined in terms of both

classical randomization-based sampling theory and
model-based linear least-squares prediction theory.
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The collection, documentation, dissemination, and use
of statistical software, particularly Fortran subpro-

grams, can be facilitated through writing in a standard

language; well-designed user interfaces; exception

handling conventions; conventions for machine con-

stants; sufficient on-line documentation; and software

for easy testing. Guidelines regarding each of these

features are presented, and public-domain software

tools to aid developers in conforming to several of the

guidelines are describes.
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The accepted definition of frequency stability in the

time domain is the two-sample vahance (or Allan vari-

ance). It is based on the measurement of average fre-

quencies over adjacent time intervals, with no 'dead

time' between the intervals. In 1974 a table of bias

functions which related variance estimates with vari-

ous configurations of number of samples and dead
time to the Allan variance was published. The tables

were based on noises with pure power-law spectral

densities. Often situations occur that unavoidably have
dead time between measurements, but still the con-

ventional variances are not convergent. Some of these

applications are outside of the time-and-frequency

field. Also, the dead times are often distributed

throughout a given average, and this distributed dead
time is not treated in the 1974 tables. The paper re-

views the bias functions B1(N,r,mu), and B2(r,mu) and
introduces a new bias function, B3{2,M,r,mu), to

handle the commonly occurring cases of the effect of

distributed dead time on the computed variances.

Some convenient and easy-to-interpret asymptotic

limits are reported. A set of tables for the bias func-

tions are included at the end of the paper.

001,304
PB90-242231 Not available NTIS
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Statistical Engineering Div.

Lower Bound of Confidence Coefficients for a
Confidence Interval on Variance Components.
Final rept.

C. M, Wang. 1990, 6p
Pub. in Biometrics 46, pi 87-1 92 Mar 90.

Keywords: *Variance(Statistics), 'Confidence limits.

Reprints.

The variance component in the one-factor compo-
nents-of-variance model is of interest in many fields of

application. The paper shows that the lower bound of

the confidence coefficients for a widely used confi-

dence interval on the variance component is 1 - alpha
instead of the previously known result of 1 - 2 alpha.
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Hubert (1987, Assignment Methods in Combinatorial

Data Analysis) presented a class of permutation, or

random assignment, techniques for assessing corre-

spondence between general k-dimensional proximity

measures on a set of 'objects.' A major problem in

higher-order assignment models is the prohibitive level

of computation that is required. The authors present
the first three exact moments of a test statistic for the

symmetric cubic assignment model. Efficient computa-
tional formulas for the first three moments have been
derived, thereby permitting approximation of the per-

mutation distribution using well-known methods.
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Exact tests for the equality of several linear models are

developed using permutation techniques. Two cases
of the linear model, characterized by either stochastic

or nonstochastic predictors, are considered: the linear

regression model (LRM) and the general linear model
(GLM). A general class of test statistics using the

volume of simplexes as the basic unit of analysis is

proposed for this problem. The resulting class of sta-

tistics is shown to be a natural generalization of the

multi-response permutation procedure (MRPP) test

statistics which have been shown to comprise many of

the statistics used in both parametric and nonparame-
tric analysis of the standard g-sample problem. In the
LRM case, exact moments of all orders are derived for

the permutation distribution of any test statistic in the

general class. Moment-based approximation of signifi-

cance levels is shown to be computationally feasible in

the simple LRM.

General
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The paper discusses the appointment of Samuel Stan-
ley Wilks (1906-1964) to a position in the Department
of Mathematics, Princeton University, in 1933. Wilks
taught his first statistics course in the Department of

Mathematics in 1936-1937. The paper describes sta-

tistics at Princeton in prior years, and gives an explana-
tion of the delay in Wilk's teaching statistics at Prince-
ton.
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The catalog of mathematical and statistical software is

made available to computer users at the National Insti-

tute of Standards and Technology by its Center for

Computing and Applied Mathematics. The edition in-

cludes descriptions of 5069 software modules com-
prising 40 software packages implemented on six dif-

ferent computer systems. The catalog is divided into

five parts: a classification scheme for mathematical
and statistical problems, a list of software modules or-

ganized according to the problems they solve, a more
detailed list of software modules in alphabetical order,

a description of each software package and its imple-
mentations, and a keyword index to the problem clas-

sification scheme.
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A weak Ca(2+ ) binding site in the bacterial serine pro-
tease subtilisin BPN' (EC 3.4.21.14) was chosen as a
model to explore the feasibility of stabilizing a protein
by increasing the binding affinity at a metal ion binding
site. The existence of this weak Ca(2 + ) binding site

was first discovered through a study of the rate of ther-

mal inactivation of wild-type subtilisin BPN' at 65 C as
a function of the free Ca(2+). Increasing the Ca(2-f

)

in the range 0.10-100 mM caused a 100-fold decrease
in the rate of thermal inactivation. The data were found
to closely fit a theoretical titration curve for a single

Ca(2-|-) specific binding site with an apparent log K =
1 .49. A series of refined X-ray crystal structures (R <
or = 0.15, 1.7 A) of subtilisin in the presence of 0.0,

25.0, and 40.0 mM CaCl(2) has allowed a detailed
structural characterization of this Ca(2+) binding site.

Negatively charged side chains were introduced in the
vicinity of the bound Ca(2+) by changing Pro 172 and
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Gly 131 to Asp residues through site-directed and
random mutagenesis techniques, respectively. These
changes were found to increase the affinity of the

Ca(2 + )
binding site by 3.4- and 2-fold, respectively,

when compared with the wild-type protein (ionic

strength = 0.10). X-ray studies of these new variants

of subtilisin revealed the carboxylate side chains to be
6.8 and 13.2 A, respectively, from the bound Ca(2-|-).
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The electron impact mass spectra of 2-amino-4-{5-

nitro-2-furyl)thiazole metabolites obtained from micro-

somal incubations and chemical syntheses were stud-

ied. The identities of the metabolites were established

by chemical ionization, high resolution, and metastable

measurements. An intense array of peaks are seen re-

sulting from multiple modes of cleavage, skeletal rear-

rangements, and hydrogen back transfer.
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Neutron diffraction data for porcine 2Zn insulin were

collected to 2.2A resolution from a single crystal deu-

terated by slow exchange of mother liquor. A joint neu-

tron/x-ray restrained least squares refinement was un-

dertaken using the neutron data, as well as the 1 .5A

resolution x-ray data collected previously. The final R-

factors were 0.182 for the x-ray data and 0.191 for the

neutron data. Resulting atomic coordinates were com-

pared with the initial x-ray model, showing the totals

rms shift at 0.36A for the protein and 0.6A for the sol-

vent. Temperature factors for both crystallographically

independent molecules were analyzed and their differ-

ences were correlated with the crystal packing. Pro-

tonation of certain individual amino acids were ana-

lyzed. Amide hydrogen exchange was investigated in a

refinement of atomic occupancies. Regions of unex-

changed amide groups were found in the center of the

B helices. Solvent structure was compared in the two

models, with some indication of differences due to

deuteration.
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Two-dimensional gel electrophoresis (2DGE) and

image processing were used to quantify protein and

carbohydrate heterogeneity in human plasma fibron-

ectin (FN) and its enzymatically produced domains.

After a 30 minute thermolysin digest of FN, the do-

mains were identified in 2DGE by their known isoelec-

tric points and molecular weights, which were com-
pared to domain standards purified by hydroxyapatite,

gel exclusion and heparin-Sepharose chromatogra-
phy. Three individual species were observed in the cell

binding domain which may correspond to the hetero-

geneity known to result from alternative splicings of

the fibronectin gene. In addition, the carbohydrate het-

erogeneity in the gelatin binding domain was analyzed
by 2DGE and isoelectric focusing (lEF) before and
after treatment with N-glycanase and neuraminidase
to remove selected carbohydrate moieties.
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Preliminary results are presented on the development
of a sensitive, quantitative immunoassay based on a
regenerable, flow injection analysis system incorporat-

ing a double-amplification approach. The double am-
plification is achieved by means of liposome-encapsu-
lated peroxidase enzyme molecules which are re-

leased subsequent to a competitive immunological re-

action with analyte molecules for immobilized anti-

bodies. The released peroxidase enzymatically

cleaves, from an organofluorine substrate, fluoride

ions which are then potentiometrically measured. The
entire process is earned out in a flow injection analysis

system. The competition between the analyte mole-

cules (theophylline) and theophylline-dehvatized lipo-

somes for immobilized antibody sites in flow-through

immunoreactor column results in unbound liposomes
being carried downstream where they are ruptured in

the presence of hydrogen peroxide and p-fluoro-

phenol. The peroxidase molecules released react en-

zymatically to produce fluoride ions which are meas-
ured with an ion-selective electrode.
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A new composite ion exchange membrane for sepa-

rating amino acids from aqueous solutions was made
by casting a thin (10 microns) perfluorosulfonic acid

(PFSA) film on a highly porous thin (20 microns) poly-

tetrafluoroethylene support. A stirred permeation cell

was used to measure transport rates of amino acids

from single- and multi-component aqueous solutions.

For comparison, permeation data were also collected

using a commercial PFSA membrane about 170 mi-

crons thick. The amino acid fluxes for the composite
membrane were greater by an order of magnitude,

10(sup-7) vs. 10(sup-8)mol/sq cm-s.
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The hydrogen bond donor strength of the peptide link

in solvent-free protein environments it related to the
intrinsic NH acidiy. In this relation, the acid dissociation
energies of amides and of the model amino acid deriv-

ative Ch3CONHCH(CH3)COOCH3, (ie. CH3C0-Ala-
OCH3m denoted as AAlaNH), were measured in sol-

vent-free gas phase conditions. The acid dissociation
energies of the amides HCONH, HCONHCH3 and
CH3CONHCH3 are all similar with acid dissociation
energies = 362 - 364 kcal/mol.
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The ionic interactions of the imidazole moeity in sol-

vent-free protein interiors are critical to enzyme ener-

getics. In this relation, bond dissociation energies of

anionic and cationic complexes of imidazole were
measured in the solvent-free gas-phase environment.
The intrinsic acidities of azoles, ie. acid dissociation

energies which are related to donoor properties in hy-

drogen bonds, were also measured. In comparison to

pyrrole, the acid dissociation energy = 360.1 kcal/

mol, imidazole is a strong acid, ie. the acid dissociation

energy is low, 351 .8 kcal/mol.
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The living biological cell is not a sack of Newtonian
fluid containing systems of chemical reactions at equi-

librium. It is a kinetically driven system, not a thermo-
dynamically driven system. While the cell as a whole
might be considered isothermal, at the scale of individ-

ual macromolecular events there is heat generated,
and presumably sharp thermal gradients exist at the
submicron level. Basic physical phenomena to be con-
sidered when exploring the cell's response to inertial

acceleration include particle sedimentation, solutal

convection, motility electrokinetics, cytoskeletal work,
and hydrostatic pressure. Protein crystal growth ex-

periments, for example, illustrate the profound effects

of convection currents on macromolecular assembly.
Reaction kinetics in the cell vary all the way from diffu-

sion-limited to life-time limited. Transport processes
vary from free diffusion, to facilitated and active trans-

membrane transport, to contractile-protein-driven mo-
tility, to crystalline immobilization. At least four physical

states of matter exist in the cell: aqueous, non-aque-
ous, immiscible-aqueous, and solid. Levels of order
vary from crystalline to free solution. The relative vol-

umes of these states profoundly influence the cell's

response to inertial acceleration. Such subcellular

phenomena as stretch-receptor activation, microtu-

bule re-assembly, synaptic junction formation, chemo-
tactic receptor activation, and statolith sedimentation
were studied recently with respect to both their basic

mechanisms and their responsiveness to inertial ac-

celeration. From such studies a widespread role of cy-

toskeletal organization is becoming apparent.
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The effective utilization of cholesterol risk guidelines

by physicians requires reliable and accurate patient

serum cholesterol values. Each clinical or office lab-

oratory's serum cholesterol analyses should be trace-

able to the National Reference System for Cholesterol

(NRS/CHOL), an accuracy-based national system for

cholesterol standardization. The NRS/CHOL is a reali-

ty that is progressively becoming the way in which ac-

curacy of cholesterol results can be ensured. Proof of

traceability to NRS/CHOL within each segment of the

clinical laboratory will soon be the norm that makes a

sound conceptual reference system into an everyday

reality, reaching into many thousands of working sites

that measure cholesterol in patient serum samples. It

is possible to reach the national analytical goal for cho-

lesterol so that 'results from any clinical laboratory in

the United States can be interchanged with those of

any other clinical laboratory within defined limits of ac-

curacy and precision required to meet the needs of

medical practice'.

001,319
PB90-152844 Not available NTIS

National Bureau of Standards (NML), Gaithersburg,

MD. Inorganic Analytical Research Div.

Laboratory Robotics for Trace Analysis.

Final rept.

G. Hawk, and S. Kingston. 1988, 14p
Pub. in Quantitative Trace Analysis of Biological Mate-

rials, P285-2981988.

Keywords: "Laboratory equipment, 'Biological labora-

tories. Utilization, Chemical analysis. Automation, Re-

prints, 'Robotics.

The equipment and biological applications in the rela-

tively new field of laboratory robotics is described.

Sources of equipment are given and specific biological

applications are described. The use of robotics in the

analytical laboratory is described as it presently exists

and projected into the future. Specific applications of

flexible laboratory automation are presented for inor-

ganic analysis in biological systems.
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Ninety-seven people died from a fire that occurred in

the Dupont Plaza Hotel in Puerto Rico on 31 Dec 1 986.

All, except four who died later in the hospital, were
found dead at the scene. All of the fatalities at the

hotel (except for eight) were burned beyond recogni-

tion. Blood from seventy-eight of the victims was
screened for carboxyhemoglobin at the Institute for

Forensic Sciences in Puerto Rico and was then sent to

the National Institute of Standards and Technology,

Gaithersburg, Maryland, for analysis of carboxyhe-

moglobin and cyanide concentrations. The blood data

indicated that carbon monoxide and hydrogen cya-

nide, singly or combined, were probably not responsi-

ble for the majority of the deaths that occurred in the

badly burned victims. On the other hand, the signifi-

cantly higher carboxyhemoglobin in the nonburned vic-

tims indicated that carbon monoxide alone or com-
bined with hydrogen cyanide probably played a major

role in the cause of their deaths.

Clinical Medicine
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A systematic study has been carried out to assess the

x-ray attenuation effects of various elements when
used as radiographic contrast enhancing media. The
study examines the effects of solutions of molecules
with effective atomic numbers from 40 to 92 on the

signal contrast ratio of radiographic images formed
with various input x-ray spectra on suitable phantoms.
A variety of x-ray spectra were used including monoen-
ergetic spectra, constant potential x-ray tube spectra,

and CT spectra. In addition, a computer model was
used to predict the effects studied. In general, the

computer model is able to accurately predict the re-

sulting signal contrast ratio for a given combination of

contrast media, input x-ray spectra, and phantom com-
position. From these data and calculations it may be
possible to design new contrast media which are tai-

lored to specific diagnostic imaging tasks.
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The development and operations of five dosimetry

calibration laboratories accredited by the American
Association of Physicists (AAPM) is the subject of the

paper. These laboratories calibrate instruments that

are used to calibrate beams used for radiation therapy.
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The bone mineral ratio (BMR) of trabecular to compact
bone is proposed as a parameter for identification of

asymptomatic population at risk of osteoporosis. The
calculation indicates that, both in male and female
groups, BMR is not significantly different between
young and older normal subjects and decreases sig-

nificantly for osteoporotic patients. This is indicative of

preferential bone loss in trabecular bone and suggests
that BMR should be a sensitive parameter for early di-

agnosis of osteoporosis.

Cytology, Genetics, & Molecular
Biology
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Mutant forms of the Escherichia coli cAMP receptor
protein (CRP) that activate CRP-dependent promoters
in the absence of the normal allosteric effector (cAMP)
have been described. A previous report detailed the
properties of three CRP mutants. One protein, 220
CRP, has amino acid substitutions at positions 1 27 and
1 70 and has low CRP activity in vivo. A second protein,

CRP 222, has the amino acid substitutions present in

220 CRP and a third substitution (arginine for leucine)

at position 195. CRP 222 has high CRP activity in vivo

and high apparent affinity for lacP DNA relative to the
220 CRP in vitro. To evaluate the effect of amino acid

substitution at position 195 on CRP activity two mutant
crp alleles, crpR195 and crpP195, have been con-
structed. These studies show that the effects of multi-

ple mutations in CRP can be both cumulative and inter-

active and that the properties of CRP mutants with

multiple mutations cannot be predicted from those of

proteins having isolated mutations.
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Supercoiled DNA containing the replication origin of

bacteriophage lambda can be replicated in vitro. This
reaction requires purified lambda O and P replication

proteins and a partially purified mixture of Escherichia
coli proteins. The lambda origin region has four re-

peats of a 19 base-pair sequence to which O protein

binds. In vitro replication of RF I DNAs prepared from
cells infected with these two Ml 3 ori lambda phage
was dependent on lambda O and P proteins and a
crude protein fraction from uninfected E. coli; with

these conditions there was no replication of M13mp8
RF 1 DNA. Deletions were made from the left and the

right ends of the lambda origin DNA and determined
the deletion endpoints by DNA sequencing. RF 1 DNAs
prepared from cells infected with phage carrying ori

lambda deletions have been tested for their ability to

function as templates for O and P dependent replica-

tion in vitro. The results show that lambda DNA be-

tween nucleotide positions 39072 and 39160 is re-

quired for efficient O and P dependent replications.

This 89 base-pair piece of DNA includes only two of

the four 1 9 base pair O protein binding sites (the two
right most) and the adjoining adenine and thymine rich

region to the right of the O binding sites.
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When two similar protein structures are compared it is

often difficult to analyze or even identify smaller differ-

ences, especially if the proteins are large. A method is

described in which the refined coordinates of two
nearly identical protein structures are compared by a
vector averaging of the differences in atomic coordi-

nates over several consecutive residues. The tech-

niques detects regions of the protein where all the

atoms move in the same direction. The magnitude and
direction of the resultant average vector give the local

conformational difference between the two structures.

Regions with such correlated movements have been
identified in several different protein structures.
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The structure of a dimer of the E. coli cataboiite gene
activator protein has been refined at 2.5 A resolution to

a crystallographic R-factor of 20.7%. The two subunits

are in different conformations and each contains one
bound molecule of the allosteric activator, cAlylP. An
amino terminal domain is linked to the smaller carboxy
terminal domain by a 9 residue hinge region that exists

in different conformations in the two subunits, giving

rise to approximately a 30 deg rotation between the

positions of the small domains relative to the large do-

mains. The amino terminal domain contains an anti-

parallel beta roll structure in which the interstrand hy-

drogen bonding is well determined. The beta roll can
be described as a long antiparallel beta ribbon that

folds into a right handed supercoil and forms part of

the cAMP binding site. Each cAMP molecule is in an
anti conformation and has ionic and hydrogen bond
interactions with both subunits.
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The National Bureau of Standards is supporting the

development and distribution of a Biological Macro-
molecule Crystallization Database. The database con-

tains published data only. The database management
system is being developed for personal computers.

Data and software will be available in early 1 988.
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Small-angle neutron scattering was used to study the

structure of the dense cores of intact neurosecretory

vesicles (NSV). Contrast-variation techniques were
used to minimize the scattering due to vesicle mem-
branes and emphasize that due to the cores. By exam-
ination of a suspension of NSV membranes along with

the intact NSV, residual membrane scattering was
suppressed. The resultant scattering is inconsistent
with model calculations which assume that the dense
state of the vesicle cores is achieved by random dense
packing or crystallization of small globular particles.

Rather, the data suggest that the core constituents
exist in a disordered state, forming aggregates with

radii of gyration significantly larger than 1 00 A.
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The solution structure of Escherichia coli DNA gyrase,

an enzyme that catalyzes the ATP-dependent super-
coiling of DNA, has been characterized by small-angle
neutron scattering (SANS) and dynamic light-scatter-

ing (DLS). The enzyme and its complex with a 172
base-pair fragment of duplex DNA, in H20 or (2)H20
solvent, were studied by contrast variation and the
measurement of hydrodynamic parameters as a func-

tion of scattering angle. The complex was also meas-
ured in the presence of 5'-adenylyl-beta gamma-imido-
diphosphate (ADPNP), a non-hydrolyzable ATP analog
that is known to support limited supercoiling. The
values of the radius of gyration, Rg = 67 A, from
SANS and the hydrodynamic radius, Rh - 64 A from
DLS predict a larger than expected volume for the
enzyme, supporting the notion of channels or cavities

within the molecule. In addition, several classes of

models were rejected based on SANS data obtained in

(2)H20 at larger scattering angles. The best fit to both
the SANS and DLS data is obtained for oblate, inho-

mogeneous particles approximately 1 75 A wide and 52
A thick. Such particles provide a large surface area for

DNA interaction.
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The yeast CUP1 gene product, copper metallothion-

ein, acts to repress the basal transcription of its own
structural gene. By creating a series of truncation and
amino acid substitutions in CUP1, we show that the

ability of the protein to autoregulate is directly correlat-

ed to its ability to bind and detoxify copper. These re-

sults support a model in which metallothionein controls

the level of free intracellular copper available to inter-

act with positive transcription factors. In addition, mu-
tations in chemically equivalent cysteine residues were
functionally dissimilar, suggesting that partial sites in

the molecule are critical for the formation of the sulfur-

metal cluster.
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The structure of phosphate-free bovine ribonuclease A
has been refined at 1 .26 A resolution by a restrained

least-squares procedure to a final R factor of 0.15. X-
ray diffraction data were collected with an electronic
position-sensitive detector. The final model consists of
all atoms in the polypeptide chain including hydrogens,
188 water sites with full or partial occupancy, and a
single molecule of t-butanol. Thirteen side chains were
modeled with two alternate conformations. Major
changes to the active site include addition of two
waters in the phosphate-binding pocket, disordering of
Ginll and tilting of the imidazole ring of Hisll9. The
structure of the protein and of the associated solvent
was extensively compared with three other high reso-
lution, refined structures of this enzyme.
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The structure of bovine pancreatic trypsin inhibitor

(BPTI) has been solved in a new crystal form III: The
crystals belong to space group P21212 with a = 55.2
A, b = 38.2 A, c = 24.05 A. The structure was solved
on the basis of coordinates of forms I and II of BPTI by
molecular replacement, and the X-ray data extending
to 1 .7 A were used in a restrained least squares refine-

ment. The final R factor was 0.16 and the deviation of
bonded distances from ideality 0.020 A. Root mean
square discrepancy between Ca coordinates of forms
111 and I are 0.47 A, while between forms II and III the
discrepancy is 0.39 A. These deviations are about a
factor of three larger than the expected experimental
errors, showing that true differences exist between the
three crystal forms. Two residues (Arg 39 and Asp 50)
were modeled with two positions for their side chains.
The final model includes 73 water molecules and one
phosphate bound to the protein. Sixteen waters
occupy approximately the same positions in all three
crystal forms studied to date, indicating their close as-
sociation with the protein molecule. Temperature fac-
tors also show high correlation between the three crys-
tal forms.
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E. coli NCR91 synthesizes a mutant form of the cata-
boiite gene activator protein in which Ala 144 is re-

placed by Thr. This mutant has a CAP phenotype; in

the absence of cAMP it is able to express genes that
normally require cAMP. CAP91 has been purified and
crystallized with cAMP under the same conditions as
crystals of the wild type CAP-cAMP complex. X-ray dif-

fraction data were measured to 2.4A resolution and
the wild type CAP phases were used to determine the
CAP91 structure. A difference Fourier showed two Ala
to Thr substitutions in the dimer and a motion of one
Cys 178. The CAP91 coordinates were refined to an R
factor of 0.186 and the changes compared with the
wild type included concerted motions distal to the mu-
tation site. The effect of adenosine on the CAP91
structure has been tested.
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The results of a study of the binding to DNA of substi-

tuted cis-Pt(ll) diammines, (cis-DP) are presented.

Computer modeling of a series of cis-Pt{NH2R)2( + 2)-

where R = H, CH3, cyclopropyl, cyclobutyl, and cyclo-

pentyl-to N7(G) atoms of two adjacent intrastrand gua-

nine bases in a square planar complex in a pentamer

duplex of DNA were performed. The stability of the

complexes is studied by calculating the relative confor-

mational energy of the cis-DP-DNA complexes with

molecular mechanics (MM) and the intrinsic binding

energy, which is the relative binding energy for ligand

replacement in the presence of the substituents R with

quantum mechanics. In the model, the receptor site

geometry and the conformation of the DNA is changed

little in the accommodation of the series of monosub-
stituted diammines. These diammines bind to one
family of DNA conformations, denoted as IC in a previ-

ous study, and this suggests that a common conforma-

tional feature in the DNA may exist to explain the

smooth trend in activity. The slight increase in van der

Waals energy resulting from an increasing number of

atoms in the substituents is countered by a larger de-

crease in the ligand replacement energy as the substit-

uent increases in size.
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The crystal structures of amidohydrolases from Acine-

tobacter glutaminasificans (AgGA), Pseudomonas 7A
(PGA), Vibrio succinogenes (VsA) and E. coli (EcA) are

under investigation. AgGA crystallizes in space group

1222 with one subunit in the asymmetric unit. The
structure was determined by multiple isomorphous re-

placement techniques at 4-5 A resolution coupled with

phase improvement and extension by density modifi-

cation techniques. The peptide backbone has been
traced in 3.2 A electron density maps. Peptide se-

quences are now available for AgGA and refinement

based on predicted sequences is in progress; the con-

nectivity is not yet fully established. The AgGA subunit

consists of two domains: the amino-terminal domain

folds into a 5-stranded beta-sheet surrounded by 5

alpha-helices; the carboxy-terminal domain contains 3

alpha-helices and less regular structure.
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Hydroxyl radicals are known to produce DNA-protein

crosslinks in chromatin in vivo and in vitro. Here, DNA-

protein crosslinks formed between aliphatic amino
acids and thymine in calf thymus nucleohistone ex-

posed to hydroxyl radicals in N20-saturated aqueous
solution were investigated. Hydroxyl radicals were
generated by ionizing radiation. Aliphatic amino acids

are the predominant types of amino acids in the core

histones of calf thymus, and thus are likely to form

crosslinks with DNA. For identification, hydroxyl radi-

cal-induced crosslinking of thymine to aliphatic amino
acids in model systems, i.e., an aqueous mixture of

thymine and a single amino acid were first investigat-

ed. Samples were analyzed for possible thymine-

amino acid crosslinks by gas chromatography-mass
spectrometry. Using this approach, structure of such
crosslinks was elucidated and information on their gas
chromatographic and mass spectral properties was
obtained. Gas chromatography-mass spectrometry

with selected-ion monitoring was then used to identify

DNA-protein crosslinks in acidic hydrolysates of calf

thymus nucleohistone exposed to hydroxyl radicals in

buffered aqueous solution. DNA-protein crosslinks in-

volving thymine and the amino acids Gly, Ala, Val, Leu,

lie and Thr were identified.
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Most physical and chemical methods for analyzing cell

damage have been developed for cells damaged in

vitro. In many cases, these methods can be trans-

ferred, with minor modifications, to the analysis of cell

damage in vivo. Molecular end points for cell damage
include: chemical modifications of DNA, chromosome
aberrations, point mutations, gene deletions/translo-

cations, malignant transformation, and reproductive

death. For each of these end points, in vivo methods of

analysis have been developed, including centrifuga-

tion and electrophoresis of unlabeled DNA, use of

probes to detect DNA damage, characterization of

severe chromosome damage by flow cytometry, so-

matic mutant cell identification by image analysis and
flow cytometry, electrophoresis of cellular proteins,

and flow cytometry, image analysis, and electrophore-

sis for detecting cell population shifts. In most cases,

problems of sensitivity, specificity, and analysis of

large cell populations had to be solved to apply these

methods in vivo.
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The cariostatic effects of tooth-bound fluoride reported

in the recent literature are reviewed. Several treatment

procedures which can increase the tooth-bound fluo-

ride content are described. Based on the information, it

is suggested that effectiveness of currently used topi-

cal fluoride treatments may be significantly increased

by (1) including in the regimen a dicalcium-phosphate-

dihydrate-forming treatment so that a portion of the

labile fluoride is re-incorporated as tooth-bound fluo

ride, and (2) employing application methods which
ensure the effective delivery of treatment agents to the

fissures, and to approximal and cervical surfaces
where most caries occurs.
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A variety of techniques is described for measuring fluo-

ride in volumes of from 0.005 to 5 microliters including:

(1) micropipette procedures for transference and dilu-

tion of samples, (2) construction of miniature and
micro fluoride-selective electrodes, and (3) methods
for adapting standard electrodes for micro- and semi-
micro volumes. The described techniques have a
number of advantages, including speed of analysis,

high accuracy, and adaptability to many types of fluid

samples. Recent studies involving use of the proce-
dures include the analysis of fluoride in: (1 ) plaque fluid

samples from single sites before and after topical fluo-

ride administration, (2) tooth mineral samples recov-
ered by acid-etch or microdrill biopsy of enamel, and
(3) fluid recovered from the interior of the tooth during
simulation of the caries process.
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Despite the site-specific nature of caries, nearly all

data on the concentration of ions relevant to the level

of saturation of plaque fluid with respect to calcium
phosphate minerals or enamel are from studies that

used pooled samples. A procedure is described for the

collection and analysis of inorganic ions relevant to

these saturation levels in plaque fluid samples collect-

ed from a single surface on a single tooth. Various
methods for examining data obtained by this proce-
dure are described, and a mathematical procedure
employing potential plots is recommended.

Microbiology
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Srriall angle scattering.

Small angle neutron and X-ray scattering were used to

study the magnetic and structural properties, respec-
tively, of intracellular magnetite crystals (magneto-
somes) in the bacterium, Aquaspirillum magnetotacti-
cum, grown in pure culture. An average of twenty mag-
netite particles of diameter 400-500 A are arranged in

a chain that longitudinally traverses each cell. Behav-
ing like magnetic dipoles, the bacteria orient in the
geomagnetic field. Small angle X-ray scattering meas-
urements revealed that bacteria grown in the presence
of large amounts of iron contained magnetosomes
with diameters averaging approximately 400 A. Those
grown under iron-starved conditions contained parti-

cles with slightly smaller diameters.
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A method to use ionizing radiation to inactivate HIV
(Human Immunodeficiency Virus) in human body fluids

was studied in an effort to reduce the risk of accidental
infection to forensic science laboratory workers. Ex-
periments conducted indicate that an X-ray absorbed
dose of 25 krad was required to completely inactivate

HIV. This does not alter forensically important constitu-

ents such as enzymes and proteins in body fluids. The
method of inactivation of HIV cannot be used on body
fluids which will be subjected to deoxyribonucleic acid

(DNA) typing.
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Mechanistic and Physiological Consequences of
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The bacterial phosphotransferase system (PTS) cata-

lyzes the transport and phosphorylation of its sugar
substrates. The protein-kinase-catalyzed phosphoryla-
tion of serine 46 in the phosphocarrier protein, HPr,

inhibits PTS activity, but neither the mechanism of this

inhibition nor its physiological significance is known.
Site-specific HPr mutants were constructed in which
serine 46 was replaced by alanine (S46A), threonine
(S46T), tyrosin (S46Y) or aspartate (S46D). The puri-

fied S46D protein exhibited markedly lower Vmax and
higher Km values than the wild-type, S46T or S46A
protein for the phosphoryl transfer reactions involving

HPr(His-P). Interactions of HPr with the enzymes cata-

lyzing phosphoryl transfer to and from HPr regulated

the kinase-catalyzed reaction. These results establish

the inhibitory effect of a negative charge at position 46
on PTS-mediated phosphoryl transfer and suggest
that HPr is phosphorylated on both histidyl and seryl

residues by enzymes that recognize its tertiary rather

than its primary structure. In vivo studies showed that a
negative charge on residue 46 HPr strongly inhibits

PTS-mediated sugar uptake, but that competition of

two PTS permeases for HPr(His-P) is quantitatively

more important to the regulation of PTS function than
serine 46 phosphorylation.
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Small-angle neutron scattering was used to study the
magnetic properties of intracellular magnetite crystals
(magnetosomes) in the bacterium, Aquaspirillum mag-
netotacticum, grown in pure culture. An average of 20
single-domain magnetite (Fe304) particles of diameter
400-500 A are arranged in a chain that longitudinally
traverses each cell. The net magnetic dipole moment
carried by each chain is sufficient to orient the bacteri-
um in the geomagnetic field. A contrast variation
series, performed on a nonmagnetic variant, estab-
lished that a 30% D20/H20 ratio in the suspension
buffer resulted in the minimization of the scattering
from the bacterium itself, thereby enhancing that from
the magnetosomes.
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Cell wall. Reprints, 'Thiobacillus oxidans.

Epifluorescence microscopy with acridine orange stain
and proton motive force measurements with radioac-
tively labelled permeant ions used in the study of Thio-
bacillus ferrooxidans have shown that there is a rela-

tionship between cell fluorescence color and cellular

metabolic activity. A hypothesis that relates changes in

intracellular pH and membrane potential with the color
of dye fluorescence has been considered in light of

recent experimental results. A predominance of green
fluorescence has been associated with relatively large
proton motive forces while a shift towards yellow fluo-

rescence indicates smaller proton motive forces.

Pharmacology & Pharmacological
Chemistry
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Enhanced Root Fluoride Uptake by Monocalcium
Phosphate Monohydrate Gels.
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Application of monocalcium phosphate monohydrate
(MCPM) gel, which produces small amounts of dical-

cium ptiosphate dihydrate in enamel, was previously
shown to increase the enamel reactivity with fluoride

(F). The study was conducted to determine whether
the MCPM gel treatment is also effective in enhancing
F uptake by root surfaces of human teeth. The results

show that samples receiving daily treatments with
MCPM gel for 1 0 min followed by immersion in a 1 ppm
F solution for 5 days acquired a significantly greater
amount of F compared to the controls which had the
same exposure to the F solution. Because the F solu-

tion was undersaturated with respect to calcium fluo-
ride (CaF2), the F incorporated into the root is appar-
ently apatitic and not CaF2. The experimental treat-
ment should be feasible in the clinical situation since
only a short treatment time was required and delivery
of the MCPM gel to specific sites was relative easy.
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The binding of cis-Pt(ll) diammine (cis-DP) to double-
stranded DNA was studied with several kinked confor-
mations that can accommodate the formation of a
square planar complex. Molecular mechanics (MM)
calculations were performed to optimize the molecular
fit. These results were combined with quantum me-
chanical (QM) calculations to ascertain the relative en-
ergetics of ligand binding through water vs direct bind-
ing of the phosphate to the ammine and platinum, and
to guide the selection of DNA conformations to model
complex formation. Based on QM and MM calcula-
tions, models are proposed that may be characterized
by several general features. A structure involving hy-
drogen bonding between each ammine and distinct
adjacent phosphate groups, referred to as closed con-
formation (CC), has already been reported. This is also
found in the crystal structure of small dimers. Alterna-
tive conformations that may be important in platination
of duplex DNA are reported. They are characterized by
an intermediate conformation (IC), involving hydrogen
bonding between one ammine and phosphate group,
and an open conformation (OC), without ammine
phosphate hydrogen bonding.

001,349

PB90-254905 Not available NTIS
National Inst, of Standards and Technology (IMSE),
Gaithersburg, MD. Polymers Div.

Assessment of Loosely-Bound and Firmly-Bound
Fluoride Uptake by Tooth Enamel from Topically
Applied Fluoride Treatments.
Final rept.

B. Sieck, S. Takagi, and L. C. Chow. 1990, 5p
Sponsored by American Dental Association Health
Foundation, Chicago, IL.

Pub. in Jnl. of Dental Research 69, n6 pi 261 -1 265 Jun
90.

Keywords: 'Calcium fluorides. Compositions, Biopsy,
Reprints, 'Dental enamel, 'Pharmacokinetics, Hydrox-
apatites.

The amounts of loosely-bound fluoride (F) deposited
on human enamel by two topical F treatments were
measured with use of a constant-composition F wash-
ing method. Enamel biopsies conducted before treat-

ment and after the washing were used for determina-
tion of the firmly-bound F uptake. The results showed
that (1) the washing system did not remove F from un-
treated enamel surface, (2) a four-minute application
of an acidulated phosphate fluoride (APF) gel deposit-
ed 27.2 (2.4) (mean, S.E.) micro g of loosely-bound F
per sq cm of enamel surface and 186 (111) ppm of
firmly-bound F in the outer 10 micro m of enamel, and
(3) a four-minute application of a pH-2.1 dicalcium
phosphate dihydrate (DCPD)-forming solution followed
by APF produced 44.9 (3.1) micro g/sq cm of loosely-
bound F and 1280 (354) ppm of firmly-bound F in the
outer 1 0 micro m of enamel.
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Motion relative to a surface is perhaps the most funda-

mental of visual perceptions. Image flow can be
caused either by motion of objects in the world, or by

motion of the eye through the world. If knowledge
exists of eye motion, dense range maps can be com-
puted locally for all stationary object pixels. Range
from image flow can be computed either by gradient

methods or by correlation methods. The former are

simple but subject to quantization noise. The latter are

complex but much more accurate. If eye rotation is

known, image flow due to eye translation can be sepa-

rated from flow due to rotation, and moving objects

can be segmented from a stationary background.

Radiobiology

001,351
AD-A214 233/9 PC A03/MF A01
Armed Forces Radiobiology Research Inst., Bethesda,

MD.
Quantitative Measurement of Radiation-Induced
Base Products in DNA Using Gas Chromatogra-
phy-Mass Spectrometry.
A. F. Fuciarelli, B. J. Wegher, E. Gajewski, M.

Dizdaroglu, and W. F. Blakely. 1989, 14p Rept no.

AFRRI-SR89-30
Pub. in Radiation Research, v1 1 9 n21 9-231 1 989.

Keywords: Accuracy, Calibration, "Deoxyribonucleic

acids, Exposure(Physiology), Intensity, Internal, Ioniz-
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fects. Reprints, Standards, Chemical bonds. Methyl
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Gas chromatography-mass spectrometry with select-

ed-Ion monitoring was used to study radiation-induced

damage to DNA. Quantitative analysis of modified

purine and pyrimidine bases resulting from exposure to

ionizing radiation using this technique is dependent
upon the selection of appropriate internal standards

and calibration of the mass spectrometer for its re-

sponse to known quantities of the Internal standards

and the products of interest. The compounds 6-azath-

ymlne and 8-azaadenlne were found to be suitable In-

ternal standards for quantitative measurements of

base damage in DNA. For the purpose of calibration of

the mass spectrometer, relative molar response fac-

tors for intense characteristics ions were determined

for the trimethylsilyl derivatives of 5-hydroxyuracil, thy-

mine glycol, and 5,6 dihydrothymine using 6-azathy-

mlne, and for the trimethylsilyl derivatives of 4,6-dia-

mino-5-formamidopyrimidine, 8-hydroxyguanine using

8-azaadenine. Accurate measurements of the yield of

radiation-induced modifications to the DNA bases is

also dependent upon two chemical steps in which the

purines and pyrimidlnes are released from the sugar-

phosphate backbone and the derivatized to make
them volatile for gas chromatography. The complete-

ness of these reactions, in addition to assessing the

stability of the modified DNA bases In acid and their

trimethylsllylated derivatives over the time necessary

to complete the experimental analysis, was also exam-
ined.
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A four-element, soft-tissue-substitute liquid for use in

making radiation protection measurements Is de-
scribed. The three-component mixture simulates the

soft-tissue material specified by the International Com-
mission on Radiation Units and Measurements for the
ICRU sphere used to determine dose equivalents. The
mixture is nontoxic, chemically Inert, and uses com-
monly available chemicals.
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A chemical radiochromic dosimeter using

hexa(hydroxyethyl)pararosaniline nitrile(HHEV-CN)
dissolved in an aerated mixture of triethyl phosphate
and dimethyl sulfoxide can be used over a wide ab-
sorbed dose range as a stable reference dosimeter,
with useful characteristics, both for steady-state and
pulsed radiation fields. Solutions of the leuco dye at 2-

mM concentration, containing small amounts of acetic

acid, p-nltrobenzoic acid and polyvlnylbutyral, show
high precision and a linear response for absorbed
doses up to 4 kGy. When the leuco dye concentration

Is Increased to 100 mM, the response is also linear,

and absorbed doses as low as 0.5 Gy can be read with

a precision of 1.3% (95% confidence limits). The radi-

ation chemical yield is constant with changes in ab-
sorbed dose rate, but it increases with concentration of

the leuco dye up to lO(sup-l) molarity. The radiation

chemical yields for dye formation are: for 2-mM solu-

tion, G(dye) = 0.015 micro mol/J; for 100-mM solu-

tion, G(dye) = 0.28 micro mol/J. The uncertainties for

these measured values are plus or minus 2.6% (95%
confidence limits). The molar linear absorption coeffi-

cient at 605-608 nm wavelength is 1.0 x 10{sup-5)L/
mol/cm, the uncertainty (95% confidence limits) being
plus or minus 2.2%. This dosimeter solution may be
used in small sealed glass ampoules or plastic vials

and is useful for measuring x- and y-ray doses of inter-

est in food irradiation and in clinical radiology.
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Electron Spin Resonance (ESR) spectroscopy was
used to measure the production of free radicals in

chicken bones Induced by (60)Co gamma-rays. It was
found that the radiation-induced ESR signal in bone
could easily be distinguished from the endogenous
ESR signal. Long term (4 months) stability studies at

20 C showed no decay of the radiation-induced ESR
signal. A linear relationship was observed between the
radiation-induced ESR signal intensity and the ab-

sorbed dose (1-5 kGy). It was concluded that ESR
measurements of bones can be used to determine
whether the bone-containing meat has been irradiated

and also at what dose. The measurements clearly indi-

cate feasibility of post-irradiation dosimetry of meats.
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The process by which neutrons transfer their energy to

tissue is described, including the deposition of energy
by secondary charged particle tracks in small sites;

that is, microdosimetry and nanodosimetry. Three ap-
proximations are considered in order of increasing
amounts of information on track structure: the continu-
ous slowing-down approximation, the straggling ap-
proximation, and the delta-ray approximation. Al-

though simple approximations sometimes work quite
well, much work remains to be done for very small
sites, and for the inclusion of the effects of 'passers' in

the calculations.
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The ESR spectra of the dry, outer skin of onion, red
onion, garlic, and shallot were measured before and
after irradiation. In all spectra only a single resonance
(g = 2.00) was observed. The ESR signal intensity in-

creased with absorbed dose, however, the radiation-

induced signal decayed slowly with time. It was con-
cluded that the outer skin of these foods are not suita-

ble as a long-term postirradiation monitor.
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During a measurement-assurance study done with a
particular type of personnel dosimeter, unexpectedly
poor results were obtained for a reliable participant

who irradiated several of the dosimeters simultaneous-
ly on-phantom in a low-energy bremsstrahlung beam.
The dosimeters incorporated low- and higher-Z ele-
ments, with the higher-Z elements under lead filters.

Five different types of dosimeters were studied in

greater detail by irradiating them on- and off-phantom,
with their geometric centers displaced up to 10 cm
along the vertical and horizontal axes through the
center of the beam cross section. Two low-energy
bremsstrahlung beams and a cesium-137 gamma-ray
beam were used. Variation of response to low-energy
photons with on-phantom location was observed to
some degree in all hIgher-Z dosimeter elements cov-
ered high-Z filters, and possibly in low-Z elements in a
holder containing a high-Z filter. The reason for the ob-
served dependence of response upon on-phantom lo-

cation seems to be insufficient side shielding against
phantom and filter albedo, as proved for one of the
dosimeters. Lack of side shielding also makes these
dosimeters unsuited for meaningful measurements of
the effective dose equivalent.
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In an earlier publication, the author described an algo-

rithm for arriving at the value of the individual dose
equivalent from the readings of dosimeters having two
areas of different energy-and angle-response func-

tions. The algorithm is briefly reviewed here, and sug-

gestions are made for obtaining, by numerical means,

a plausible average of all solutions possible for a given

type of dosimeter and number of calibration data.
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Soft-tissue damage adjacent to dental restorations is a
deleterious side effect of radiation therapy which is as-

sociated with low-energy electron scatter from dental

materials of high electron density. The study was de-

signed to investigate the enhancement of dose to soft

tissue (or water) close to high electron-density materi-

als and to measure the detailed lateral and depth-dose

profiles in soft-tissue-simulating polymer adjacent to

planar interfaces of several higher atomic-number ma-
terials. Interleaved stacks of calibrated thin radiochro-

mic dosemeter films and tissue-simulating polymer

were used for these measurements. Assemblies of

these polymer-dosemeter stacks on both sides of the

dental materials were irradiated in one fixed direction

by collimated (60)Co gamma-ray or 10 MV x-ray

beams directed perpendicularly to the material inter-

faces. In another test, designed to simulate more
closely therapeutic treatment conditions, a phantom
constructed on both sides of a row of restored and un-

restored whole teeth was irradiated in one fixed direc-

tion by the collimated photon beams. Results indicate

that the dose-enhancement in 'tissue' is as great as a

factor of 2 on the backscatter side adjacent to gold

and a factor of 1 .2 adjacent to tooth tissue, but is insig-

nificant on the fonward-scatter side because of the pre-

dominant effect of attenuation by the high-density,

high atomic-number absorbing material.
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The Pacific Northwest Laboratory (PNL) is the testing

laboratory for the National Voluntary Laboratory Ac-

creditation Program (NVLAP) for personnel radiation

dosimeters. The Center for Radiation Research (CRR)

has an agreement with NVLAP to monitor the laborato-

ry to ensure that their reference radiation fields are

known with sufficient accuracy. The report describes

the measurements made by CRR personnel at PNL to

ensure that their M30 and Ml 50 x-ray beams are

known within the specified accuracy.
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General characteristics, operational concepts, and
functions of secondary standards dosimetry laborato-

ries are described.
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The Interagency Committee on Occupational Radi-

ation Protection Measurements is a group of govern-
ment agency representatives who have a common
concern about the quality of measurements of ionizing

radiation. Operational problems such as those dis-

cussed in the previous two sessions of the Workshop
are of interest to the Committee because they may
result in measurements with inadequate quality. The
Committee is interested in finding solutions tor such
operational problems and in the development of na-

tional programs that will assure adequate measure-
ment quality. It was the existence of problems in a par-

ticular area of measurement, and the need for accept-

able solutions that resulted in creation of the Commit-
tee.
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The paper is an overview of secondary standards do-

simetry laboratories (SSDL) for measurement of ioniz-

ing radiation. It outlines the requirements for achieve-

ment of status as a secondary laboratory, and the pos-

sible function of such laboratories. The particular func-

tion of providing calibrations of radiation-measuring in-

struments is considered in detail, including the descrip-

tion of a measurement quality assurance program. The
accreditation of secondary laboratories, and the role of

a representative accrediting organization, is dis-

cussed. Two examples of accreditation programs are

given. The present status of secondary laboratories is

described for the state, federal, and private sectors.
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The document explains the operation and technical re-

quirements of the Laboratory Accreditation Program
for Personnel Radiation Dosimetry. All of the steps

leading to accreditation are discussed. Technical re-

quirements are explained indicating how the NVLAP
criteria are applied. It is intended for use by staff of

accredited laboratories, those seeking accreditation,

other laboratory accreditation systems, and others

needing information on the requirements for NVLAP
accreditation.
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Measurements of absorbed dose made by a reference
dosimetry system, such as alanine, have been sug-
gested for achieving quality assurance through tracea-
bility to primary standards. Such traceability can assist
users of radiation worldwide in enhancing quality con-
trol in medicine, agriculture, and industry. International

and national standards of absorbed dose are still

needed for applications of gamma-ray and electron
dosimetry at high doses (e.g. radiation therapy, food
irradiation and industrial radiation processing). Refer-
ence systems, such as ferrous sulfate dosimeters
measured by spectrophotometry and alanine meas-
ured by electron spin resonance spectrometry, are al-

ready well established. Another useful reference
system for high doses is supplied as dichromate solu-

tions measured by spectrophotometry. Reference do-
simetry, particularly for electron beams, can be accom-
plished with thin alanine or radiochromic dye film dosi-

meters.
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The Electron Spin Resonance (ESR) dose response of

bone to ionizing radiation is described. The use of this

relationship to obtain dose estimates for radiation

processed foods is discussed.
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An experimental arrangement is described that maxi-
mizes the dosimetric information that can be obtained
during in vitro studies with ELF magnetic fields. The
arrangement enables researchers to distinguish be-
tween a purely magnetic-field effect and one that also
involves the electric fields and currents induced by the
magnetic field.

Toxicology
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A flexible polyurethane foam (FPU) was treated in the

laboratory with water (control-FPU), water-dispersions

of copper dust or cupric oxide, or a solution of copper

sulfate to determine if the addition of copper or copper
compounds following the formulation of the foam
would reduce both the atmospheric concentrations of

HCN which evolves during combustion of FPU and the

acute inhalation toxicity produced from exposure to

this smoke. When thermally decomposed in the NBS
Toxicity Test Method apparatus via a two phase proce-

dure previously shown to produce high concentrations

of HCN, control-FPU produced maximum HCN con-

centrations seven to nine times higher than foams
post-treated with copper or copper compounds. The
control-FPU LC50 for acute 30 min exposures of

Fischer 344 male rats was approximately half that of

the cupric oxide-treated foam (the most efficient of the

post-treatment additives tested).
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The toxicity of single and multiple fire gases is being

studied to determine whether the toxic effects of a ma-
terial's combustion products can be explained by the

toxicological interactions (as indicated by lethality) of

the primary fire gases or if minor, more obscure gases
need to be considered. LC50 values for Fischer 344
rats have been calculated for carbon monoxide (CO)

and hydrogen cyanide (HCN) (as individual gases in

air) for 1, 2, 5, 10, 20, 30, and 60 minute exposures

plus relevant post-exposure periods using the NBS
Toxicity Test Method apparatus. The concentration-

time products for the various HCN exposures plus 24

hour post-exposure times are constant, but the con-

centration-time products for CO decreased for the 1 , 2,

and 5 minute exposures and then increased for the

longer times. In exposures ranging from 5 to 60 min-

utes, the toxic effects of CO plus HCN were additive

and, except for the 5 minute exposures, the presence
of 5% carbon dioxide (C02) decreased the LC50
values of CO. These results will be used in the comput-
er model currently under development in the Center for

Fire Research to predict the hazard that people will

experience under various fire scenarios.
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Fischer 344 male rats were subjected to 30-min indi-

vidual or combined exposures of carbon monoxide

(CO) and carbon dioxide (C02). All deaths from CO
occurred during the exposures, and the LC50 values

were 4600 and 5000 ppm, depending on experimental
conditions. Animals exposed to C02 concentrations
ranging from 1.3 to 14.7% for 30 min were neither in-

capacitated nor fatally injured. The addition of non-
lethal concentrations of C02 (1.7 to 17.3%) to suble-

thal concentrations of CO (2500 to 4000 ppm) caused
deaths of the exposed rats both during and following

(up to 24 h) the 30-min exposures. The most toxic

combination of these two gases (2500 ppm CO plus

5% C02) increased the rate of carboxyhemoglobin
(COHb) formation 1 .5 times that found in rats exposed
to 2500 ppm of CO alone. The COHb equilibrium levels

were the same. Exposure to both CO and C02 pro-

duced a greater degree of acidosis and a longer recov-

ery time than that observed with either single gas. The
results fit a mathematical model indicating a synergis-

tic interaction. Combustion of 11 materials at their

LC50 values indicated that CO was probably the pri-

mary toxicant in one case and that the combined CO
plus C02 was the cause of the deaths in three other

cases.

Toxicology

(Cr), mercury (Hg), and lead (Pb) occur in biological

and food samples at low concentrations, and, there-
fore, stringent precautions are necessary to overcome
problems of contamination and inaccurate determina-
tions. Every laboratory that attempts to engage in trace
level elemental analysis of biomaterials must, as a
rule, validate the analytical procedures by analyzing
the available biological and dietary reference materials
before generating new data. Unless these guidelines
are incorporated into the investigations on a routine

basis, very little progress can be expected in taking the
benefits of biological trace element research studies to

solve public health problems.

MILITARY SCIENCES
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The experimental results from a wide variety of tests

for the inhalation toxicity of combustion products can
be put on a common basis for comparison by estimat-

ing the effective exposure dose. Published data on the

toxicity of the combustion products from polyvinyl chlo-

ride are analyzed by way of illustration.
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There exists a high correlation between total surface

area values and diorganotin toxicity towards several

distinct types of organisms. This correlation was found
for N2a neuroblastoma cells, 3T3 fibroblasts, Daphnia
magna, Rhithropanopeus harrisii, and Ankistrodesmus
falcatus. In the case of Rhithropanopeus harrisii, a high

correlation was also found between TSA and toxicity

for triorganotins as well. The study suggests that the

relationship between TSA toxicity is a function of the

hydrophobicity of the organotin compounds rather

electronic or steric effects.
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Biological trace element research is a multidisciplinary

science that requires a combination of biological in-

sight and analytical awareness in planning the studies.

Several elements such as cadmium (Cd), chromium

Antimissile Defense Systems
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The report documents the technical progress in the
three investigations which make up the project 'SDI
Measurement Techniques' funded by the Strategic De-
fense Initiative Office. The first investigation develops
part of the mathematical background needed for as-
sessing the reliability and efficiency of the diagnostics
used in the development of pulsed power components
and systems. The signature of measurement failure is

demonstrated in an electro-optic system. The detec-
tion of such failures is the first stage in remotely restor-

ing the integrity of a measurement system. The second
investigation assesses the applicability of magneto-
optic sensors for measuring microsecond and submi-
crosecond current pulses. The results of comparative
measurements of fiber optic current sensors with con-
ventional detectors is reported here. The third investi-

gation involves the accumulation of existing informa-
tion necessary to support an effective measurement
development program. The results of an in-depth study
of existing space-based measurement techniques are
reported.
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The CALS Phase 1.2 Conference was held in conjunc-

tion with the National Computer Graphics Associa-

tion's NCGA Integrate '89 in Philadelphia, Pennsylva-

nia, on 20 April 1989; at the Federal Computer Confer-

ence and Defense & Government Computer Graphics

Conference FCC/DGC West in Anaheim, California,

on 27 April 1 989; and at the National Institute of Stand-

ards and Technology (NIST) on 2 May 1989. Comput-
er-aided Acquisition and Logistic Support (CALS) is a

DOD and Industry initiative. CALS addresses the inte-

gration and use of automated digital technical informa-

tion for weapon system design, manufacture, and sup-

port. CALS focusses on the generation, access, main-

tenance, and distribution of the technical data associ-

ated with weapon systems. This includes engineering

drawings, product definition and logistic support analy-

sis data, technical manuals, training materials, techni-

cal plans and reports, and operational feedback data.

The CALS program will facilitate data exchange and
access, and reduce the duplication of the data prepa-

ration effort. CALS provides both the initiative and the

framework to integrate the existing islands of automa-
tion within DoD and Industry. (KR)
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A preliminary design of an improved testing facility for

evaluating the electromagnetic susceptibility of

weapon systems and electronic equipment is present-

ed. The facility features a combination of the trans-

verse electromagnetic (TEM) cell for low-frequency

testing and the reverberating chamber for high-fre-

quency operation. As a system, a coverage of the wide

spectrum from 1 0 kHz to 1 8 GHz or even to 40 GHz is

possible. The TEM/reverberating combination is de-

signed for an input impedance of 50, 75, or 100 ohms
to generate a cw electric field up to 200 V/m, or a

pulsed electric field up to 50 kV/m with an approxi-

mate rise time of 1 0 ns. The average field for the rever-

berating mode of operation is described in a statistical

sense. Theoretical characteristics for a case study, to

meet a given set of requirements, are given.
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NIST recently conducted a round robin involving po-

tential users of a proposed new military standard. The
draft standard attempts to establish a test method for

characterizing eddy current probe performance. The
three objectives of the study were: to assess the ability

of potential standard users to implement the specified

test; to introduce potential users to the technique; and

to expose any shortcomings in the test method docu-

mentation. The round robin involved eleven partici-

pants representing a spectrum covering military labs to

repair depots. Preliminary results from the study were
incorporated in the second draft of the standard as a

result of meeting the second and third objectives. The
paper will concentrate on the fact that the round robin

results show that a significant problem exists with the

test method implementation.
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Repeatable testing of EMCS algorithms is possible

using a building emulator. An emulator is a computer
with analog and digital input/output capabilities which
connects to the EMCS sensors and command points

and produces the same signals on the EMCS inputs

that an actual building and its equipment would
produce in response to commands. A building emula-
tor for EMCS algorithm testing using a building simula-

tion computer program is being built by the United

States Navy based on experience with prototypes. A
test procedure to use the building emulator is also

being developed.
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The overall objective of the Department of Defense
Computer-aided Acquisition and Logistic Support
(CALS) Program is to integrate the design, manufactur-

ing, and logistic functions through the efficient applica-

tion of computer technology. NIST has been funded
since Spring 1986 to recommend a suite of industry

standards for system integration and digital data trans-

fer, and to accelerate their implementation. The collec-

tion of reports represents the continuing efforts of the

Graphics Software Group of NIST/NCSL in FY89 in

support of computer graphics standards for CALS, and
in particular Computer Graphics Metafile (CGM). It pro-

vides a progress report on continuing graphics stand-

ards efforts related to the CGM standard, including the

Extended CGM (CGEM), Graphics Registration, and
the CGM Application Profile for CALS (or MIL-D-

28003). In addition, the creation of a Test Require-

ments Document for MIL-D-28003 is detailed. The
Test Requirements Document will provide the basis for

developing conformance tests to determine compli-

ance with MIL-D-28003.
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The U.S. Army is conducting an extensive manufactur-

ing modernization program at the Rock Island Arsenal

(RIA) in Illinois. Tool management, as it applies to
these automated systems, is one area that RIA has
identified for additional modernization activities. Engi-
neers at the Rock Island Arsenal and the National In-

stitute of Standards and Technology (NIST) recognize
that a consistent and integrated implementation of tool

management is critical to the Army's manufacturing
program. The purpose of the document is to outline

requirements for implementing an automated tool

management system at Rock Island. Tool manage-
ment is not a single, simple activity-it is comprised of a
complex and pervasive set of functions. No commer-
cial systems are known to exist which perform all of

the functions outlined in the document. The study doc-
uments joint efforts by NIST and RIA staff to develop
an open architecture for tool management at the Rock
Island manufacturing facility.
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The complete flow pattern induced by unconfined fires

is studied theoretically and experimentally. The theo-
retical development is based on kinematic relation-

ships between the velocity, vorticity, and heat release
fields. The flow both inside and outside a single fire

plume is related to plume centerline velocity and tem-
perature measurements. Very large area fires, such as
those hypothesized in the Nuclear Winter scenario, are
represented as ensembles of individual fires of differ-

ing strengths distributed over randomly chosen sites

within the burning area. The experimental data for fire

plumes over a four order of magnitude size range is

compared with these calculations and previously de-
veloped plume velocity and temperature correlations.
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Quantitative imaging by secondary ion microscopy can
be carried out with digital recording and processing of

the ion images through a TV camera which views the

channel plate/phosphor screen detector. The signal

response of such a system, as calibrated by a pulse
counting multiplier detector, is found to be a strong

function of applied channel plate voltage and of the
elemental ion species. A procedure is described for

conversion of the gray level of the ion image into
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equivalent multiplier count rate, followed by sensitivity

factor correction to yield quantitative results.

Geology & Geophysics
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The authors had installed borehole tiltmeters at five

sites in Yellowstone National Park, Wyoming, and

have used these instruments to measure the spatial

variation of the amplitude and phase of the principal

semidiurnal tide. The measured tides vary both with

position and azimuth and differ from the sum of the

body tide and the ocean load by up to 50%. The differ-

ence predicted by a finite element model constructed

from seismic, refraction, and gravity data has a maxi-

mum value of only 12%, although the discrepancy be-

tween observations and the model is only marginally

significant at some sites. The disagreement between

the model and their observations is much larger than

they observed using the same instruments at other

sites and cannot be attributed to an instrumental

effect. They had been unable to modify the model to

explain their results while keeping it consistent with the

previous observations.
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An updated model for pyroxene-melt equilibria at 1

atm. has been developed and calibrated in order to

refine calculations of liquid lines of descent, which sim-

ulate the effects of igneous differentiation processes.

The Davidson and Lindsley (1 985) model for activities

of components in clino-pyroxene and orthopyroxene

solid solutions were combined with the Nielsen and
Drake (1979) expressions for component activities in

the melt. Pyroxene compositions were projected to

quadrilateral compositions with the method of Lindsley

and Anderson (1983). The regression constants A(i),

B(i), and C(i) were calculated from experimental data

that consists of 82 pyroxene-melt pairs, including 33

orthopyroxene-melt pairs. The experiments were all

performed at 1 atm. and represent natural composi-

tions ranging from basalts (lunar and terrestrial) to da-

cites (46-66 wt.% Si02). The model is calibrated for

1000 < T(C) < 1300 and proxene 'others' (Ti, Mn, Al,

Cr, Na) less than 10 mole %. Using the input data as

unknowns, the model expressions reproduce the ex-

perimental results to within 10-1 5 C.
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The authors present here a method for quantitatively

measuring porosity of reservoir rocks on a spatial

scale of a few micrometers using fluorescence micros-

copy. The procedure includes automated scanning of

sandstone core thin sections from the North Sea and
could be extended to other core rock types examined
by geologists.
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Results of crack growth observations on mica in water-

containing environments are described. The study fo-

cuses on equilibrium crack states for reversed loading

cycles, i.e., for initial propagation through virgin solid

and subsequent retraction-repropagation through

healed or misoriented-healed interfaces. Departures
from the equilibrium states are manifest as steady-

state forward or backward crack velocities at specific

applied loads. Hysteresis is observed in the fonward-

backward-forward crack propagation cycle, signifying

a reduction in the adhesion energy on exposure of the

open interface to environmental species prior to heal-

ing. The hysteresis is especially marked for those inter-

faces that are misoriented before healing, indicating

that the structure of the underlying solid substrate as
well as of the intervening fluid is an important consider-

ation in the interface energetics. The equilibrium states

for different environments can be represented on a
simple energy-level diagram, as differences between
thermodynamic end-point states. The significance of

the diagram in relation to the fundamental atomic
structure of interfaces in fracture and other adhesion
geometries, including implications concerning kinetics,

is discussed.
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A borehole tiltmeter based on a pair of horizontal pen-

dulums is described. The tiltmeter was used to study

the elastic properties of the Yellowstone National Park

area by measuring the amplitude and phase of the

earth tides there. Several of these instruments are

being used in seismically active regions in Southern
California to assess their usefulness in predicting

earthquakes and measuring the distortion of the near-

surface material near a fault zone.
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Lithiomarsturite, ideally LiCa2Mn2HSi50l5, is a new
member of the p-p (pectolite-pyroxene) series of pyr-

oxenoids (hydropyroxenoids). It has a structure based
on 'funferketten', but chain-periodicity faults are
common, causing a refinement of the structure to ter-

minate with R = 18%. Its crystal structure is given.

Lithiomarsturite occurs at the Foote mine in North
Carolina as 1- to 3-mm-diameter euhedral crystals

(forms (in braces: 100, 010, and 001)) in vugs in peg-
matite with albite, fluorapatite, bavenite, brannockite,

parsettensite, and tetrawickmanite crystals.

Mineral Industries
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The GPA (generalized pair approxn. of R.E. Cohen,
1 986) fails because its configurational entropy expres-
sion is inconsistent with the C2/c and P2/n pyroxene
structures, not because additional contributions to the
internal energy are required. The generalized point ap-
proximation (GPA of P.M. Davidson and B.P. Burton,

1987) succeeds because its configurational entropy
expression is consistent with C2/c and P2/n pyroxene
structures. An adequate treatment of the short-range
order in omphacite pyroxene requires an approxima-
tion that is based on clusters larger than pairs.
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The routine analysis of metals and ores has traditional-

ly involved either wet-chemical or instrumental spec-
trometric techniques. Instrumental analysis using the
techniques of atomic-absorption spectrometry with

electrothermal atomization. X-ray fluorescence, and
inductively coupled plasma emission, have replaced
the more classical approaches in many laboratories.

Recent advances in the techniques have improved the
precision and accuracy of the analysis of complex ma-
terials, but the attainment of the best accuracy can
depend upon the chemical separation of the analyte
from the matrix. The paper will discuss some of the
developments in each of the fields that have led to im-

provements in the precision and accuracy of methods
for the analysis of metals and ores. Instances where
the combination of chemical separation and instru-

mental analysis might be advantageous will be sug-
gested.
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The paper describes a systematic approach to hierar-

chical task decomposition and planning. In particular,

the methodology can be used to design a complex
system which receives goals from the external world,

performs intelligent planning, and commands the actu-

ators to achieve the goals. The document was written

as a part of the 'Architecture for Internal Control of

Mining Machines' project.
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The work applies known results on the propagation of

measurement error statistics to two types of measure-
ment systems, an angle measuring system and a
length measuring system. Such systems can be used
to measure the position and heading of a vehicle (or

any rigid object) on a flat surface. For example, one
might need to sense position and heading of a vehicle

In order to control its motion. The functional relation-

ships to go from angle and length measurements to

position and heading are discussed and derived.

Measurement error propagation theory is given in a
way that can apply to any measurement system. The
theory thus described is applied to the two types of

measurement systems. Specific examples of these
systems are given. The stated examples are currently

being used by the US Bureau of Mines (BOM) to meas-
ure the position and heading of certain underground
coal mining machines in an effort to move equipment
operators away from the more dangerous areas of the

mine. Simulation results for these specific examples in

the form of density maps are given which plot the error

in position and heading for various positions (heading

constant) of the vehicle.
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Convection.

Logging slash on a 486 hectare site in Ontario was
burned as part of a Forestry Canada forest manage-
ment program. A 1 00 hectare portion of this site was
instrumented by several groups interested in large

scale fires. The NIST Center for Fire Research utilized

Forestry Canada data on mass loading before and
after the fire, total burning area as a function of time

and burning duration to estimate the spatial and tem-

poral pattern of heat release during the burning of the

instrumented section of the fire. Complete information

necessary for making this estimate is lacking; the nec-

essary assumptions and their accuracy (when known)
are discussed. Heat release rate is reported for three

different assumptions regarding the temporal behavior

of flaming and smoldering phases of the combustion.

This information is utilized in the context of a flow

model due to Baum and McCaffrey to calculate the

near-ground flow field induced by this heat release pat-

tern and the results are compared to the point meas-
urements made in the field.
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One of the problems with the use of the Global Posi-

tioning System (GPS) for time transfer is that it is a
one-way system. In addition, most of the time-keeping
laboratories of the world use only the LI frequency.
However, the use of GPS in the common view ap-
proach diminishes the impact of some of the errors

such as orbit error, GPS clock error and ionospheric
error, in the one-way system, but does not cancel the
antenna coordinate error. The Bureau International

des Poids et Mesures (International Bureau of Weights
and Measures) has developed a method of differential

positioning using the data of time comparisons them-
selves. The principles of the technique and the results

of its application to the North American time laborato-

ries are presented in the paper. Work on differential

position by geodetic double-frequency receivers, be-
tween U.S. Naval Observatory and Maryland Very
Long Baseline Interferometry point, are reported.
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The report contains the results of a research program
to determine the properties of materials that may be

used in cryogenic structures for the superconducting
magnets of fusion energy power plants and proto-
types. Its purpose is to facilitate their design and devel-
opment. The program was developed jointly by the
staffs of the National Institute of Standards and Tech-
nology and the Office of Fusion Energy of the Depart-
ment of Energy; it is managed by NIST and sponsored
by DOE. Research is conducted at NIST and at other
laboratories through subcontracts with NIST. Re-
search results for 1988 are presented in technical
papers under four headings that reflect the main pro-
gram areas: Structural Alloys, Welding, Technology
Transfer, and United States-Japan Development of
Test Standards. Objectives and research highlights
are summarized in the introduction to each program
area.
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The report contains the results of research to deter-
mine the properties of materials that may be used in

cryogenic structures for the superconducting magnets
of fusion energy power plants and prototypes. Its pur-
pose is to facilitate design and development. The pro-
gram was developed jointly by the staffs of the Nation-
al Institute of Standards and Technology (NIST) and
the Office of Fusion Energy of the Department of
Energy (DOE); it is managed by NIST and sponsored
by DOE. Research is conducted at NIST and at other
laboratories through cooperative agreements with
NIST. Research results for 1989-90 are presented in

technical papers under four headings that reflect the
main program areas: Structural Alloys, Welding, Test
Standards, and Technology Transfer. Objectives and
research highlights are summarized in the introduction
to each program area.
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A 2.5 MeV neutron source has been established on
the beamline of a 100 kV, 0.5 ma ion accelerator. The
ion accelerator provides a 100 kV deuteron beam of

about 200 mu a into a 3 mm beam spot at the target
position. The neutron source is produced by the D(d,n)
sup 3 He reaction with a yield of about 10 sup 7 n/sec.
The time-correlated associated particle method
(TCAP) is utilized for the neutron fluence determination
and for neutron background elimination. The sup 3 He
associated particles are detected at 90 degrees
behind a thin aluminum foil and the corresponding neu-
trons are emitted at 73.5 degrees with an energy near
2.5 MeV. Also, the protons from the competing D(d,p)T
reaction are monitored at 1 35 degrees for normaliza-
tion and diagnostic purposes. A fission chamber con-
taining six uranium tetrafluoride deposits has been de-
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signed for use in the sup 235 U(n,f) cross section

measurement at 2.5 MeV. The 5 cm diameter deposits

range in thickness from 230--300 mu g/cm sup 2 and
are expected to have good uniformity. A description of

the 2.5 MeV neutron source facility is presented along

with details of the associated particle detection and

neutron beam characteristics. Preparations for the fis-

sion cross section measurement are discussed. 6

refs., 4 figs. (ERA citation 14:00751 6)
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The achievement and demonstration of adequate ac-

curacy in measurements of ionizing radiation is becom-
ing increasingly desirable and necessary. Measure-

ment accuracy is commonly interpreted as the agree-

ment between measurement results and the appropri-

ate national standard. The extent of agreement has

been difficult to demonstrate because the necessary

mechanisms have not existed. Available mechanisms
have generally been limited to calibrations, which pro-

vide only assumed agreement with the national stand-

ard. The growing divergence of one NBS with limited

resources and an increasing number of radiation users

who need measurement support services will be re-

solved by a national system of secondary standards

laboratories. Those laboratories will operate in accord-

ance with established general criteria, will follow docu-

mented procedures for routine quality control and for

providing services to customers, and will periodically

demonstrate agreement with NBS by participation in a

performance test. The secondary laboratories will, in

turn, provide services to achieve agreement between
themselves and radiation users. This can provide doc-

umented evidence of adequate measurement per-

formance at the user level, in terms of agreement with

NBS through the secondary level. The paper will de-

scribe the basic concepts of measurement quality as-

surance and its achievement through secondary lab-

oratories. Relevant programs that are operating and

under development will be described, as well as plans

for additional programs that will constitute the second-

ary laboratory system.
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The response of aqueous dichromate dosimeters can

be enhanced by adding small controlled amounts of

organic reducing agents, however, such additives

cause instabilities before and after irradiation. A choice

is made of combinations of potassium dichromate,

silver dichromate, perchloric acid, with the organic

agent, acetic acid, to enhance appreciably the radi-

ation chemical yield G(-Cr207)(sup -2) and still have

sufficient stability for practical use in dosimetry in the

food irradiation range. The reduction yield is thereby

increased from the reported value for the classic K-Ag
dichromate dosimeter (G approximately = 0.04 micro-

mol/J) to G approximately = 0.17 micromol/J. The
enhancement allows the dosimeter to be used with

good precision down to the upper part of the dose
range of the Fricke dosimeter (nearly = to 200 Gy) up

to the lower part of the dose range of the conventional

K-Ag dichromate dosimeter (nearly = to 3000 Gy). Be-

cause of instability of the solutions containing acetic

acid, however, there is the limitation that spectropho-

tometry should not be made until at least three hours

after irradiation.
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A stable tritium (HT) generation system that can be
used to test atmospheric HT monitors has been devel-

oped at the National Institute of Standards and Tech-
nology. The system produces HT in air at concentra-

tions between one and ten times the current atmos-
pheric background level (about 8 x 10 to the -10 power
microCi per liter of air). This has been accomplished by

the precise mixing of two controlled gas flows, one
from a gravimetrically prepared argon-tritium mixture

of known tritium activity concentration, and the other

from a stream of clean (tritium-free) air. The system
has a total output flow of about 1 l/min and was de-

signed and evaluated to test atmospheric HT monitors

that have an input flow of less than or equal to 0.85 1/

min.

Nuclear Instrumentation
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The Dual Thin Scintillator (DTS) is a unique neutron

detector that is being developed for improved fluence

and spectrum measurement. Current attention has
been directed towards understanding some details of

the detector response in the sum coincidence mode of

operation where a peaked pulse height response is ex-

hibited throughout the energy region of interest. As a
result of the peaked distribution, the detector efficien-

cy is a weak function of the pulse height bias, allowing

the number of recorded events above the bias to be
determined with greater certainty. A Monte Carlo code
has been used to calculate the sum coincidence pulse

height response at several energies within the 1 to 1

5

MeV region. The detector efficiency as a function of

neutron energy has also been calculated. The results

of the Monte Carlo calculations, which include the

effect of multiple scattering on the shape of the re-

sponse function and efficiency curve are presented.

(ERA citation 14:011659)
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The achievement and demonstration of adequate ac-

curacy in measurements of ionizing radiation is becom-

ing increasingly desirable and necessary. Measure-
ment accuracy is commonly interpreted as the agree-
ment between measurement results and the appropri-

ate national standard. The extent of agreement has
been difficult to demonstrate because the necessary
mechanisms have not existed. Available mechanisms
have generally been limited to calibrations, which pro-

vide only assumed agreement with the national stand-
ard. The growing divergence of one standards agency
with limited resources and an increasing number of ra-

diation users who need measurement support services
will be resolved by a national system of secondary
standards laboratories. Those laboratories will operate
in accordance with established general criteria, will

follow documented procedures for routine quality con-
trol and for providing services to customers, and will

periodically demonstrate agreement with the National
Institute of Standards and Technology by participation

in a performance test. The secondary laboratories will,

in turn, provide services to achieve agreement be-
tween themselves and radiation users.
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Scattering corrections are considered that must be
made when neutron personnel instruments are cali-

brated with a point source of neutrons near the center
of a calibration room. Three basic types of scatter are
considered: scattering from a plane slab, scattering

from walls of an enclosed room, and air scatter. In

each case one proceeds from an idealized situation,

where the correction can be predicted analytically, to

an actual calibration room, where predictions must be
checked by Monte Carlo calculations or experiment.
Calculations show that the postulation of an image
source provides a good model for predicting the
fluence of neutrons scattered from aluminum and con-
crete slabs. Calculations also show how the fluence of

neutrons scattered from the walls of an enclosed room
relates to the case of neutron fluence in a spherical
cavity and how the neutron fluence is increased by
scattering in the air around source and detector. Final-

ly, calculations are compared with experiments on the
response of a neutron dose equivalent monitor.
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A lithium fluoride 'chip' gamma dosimeter has been
tested for neutron sensitivity by irradiation in the cavity

fission neutron field at the NBS reactor. Previous neu-
tron sensitivity tests of these crystals had been made
only for the F color center, which saturates at gamma
doses of about 0.1 MGy. The present work extends
these neutron sensitivity checks to the M, R, and N
color centers which are useful for gamma doses in the
0.1 - 10 MGy range. The useful range of these centers
was extended by reducing the thickness of the crystal

to 1 mm. All irradiations in the Co-60 calibration irradia-

tor were made using the same encapsulation as will be
employed in ex-vessel cavity exposures at power
plants.

001,405

PB90-190828 Not available NTIS

167



NUCLEAR SCIENCE & TECHNOLOGY

Nuclear Instrumentation

National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Ionizing Radiation Div.

Calorimetry of Electron Beams and the Calibration

of Dosimeters at High Doses.
Final rept.

J. C. Humphreys, and W. L. McLaughlin. 1990, 6p
Pub. in Radiation Physics and Chemistry 35, n4-6
p744-749 1990.

Keywords: 'Electron beams, 'Dosimeters, Reprints,

'Electron dosimetry, 'Calorimetry, 'Calibration, Film

dosimetry. Alanine dosimeters, Intercomparison.

Graphite or metal calorimeters are used to make abso-
lute dosimetric measurements of high-energy electron

beams. These calibrated beams are then used to cali-

brate several types of dosimeters for high-dose appli-

cations such as medical-product sterilization, polymer
modification, food processing, or electronic-device

hardness testing. The calorimeters are used over an
absorbed dose range of 100 to 10,000 Gy. Intercom-

parison studies are reported between National Insti-

tute of Standards and Technology (NIST) and UK Na-
tional Physical Laboratory (NPL) graphite disk calori-

meters at high doses, using the NPL 1 0-MeV linac, and
agreement was found within 1.5%. It was also shown
that the electron-beam responses of radiochromic film

dosimeters and alanine pellet dosimeters can be accu-
rately calibrated by comparison with calorimeter read-

ings.
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During the past two years there have been significant

advances in several forms of radiation measurement
systems for radiation processing, covering dose
ranges of 1-10(sup 6) Gy. Calorimeters as reference

standards for both ionizing photon and electron fields

have become well-established. In addition to the older

ceric-cerous dosimetry solution analyzed potentiome-

trically, new liquid-phase dosimeters include those

analyzed by spectrophotometry, e.g., improved forms

of acidic aqueous solutions of K-Ag dicromate and or-

ganic radiochromic dye solutions. It has recently been
demonstrated that by using certain refined sugars,

e.g., D-(-)ribose, optical rotation response in aqueous
solutions can be enhanced for dosimetry at doses >
10(sup 4) Gy. There has been expanded development,

use, and formulation (rods, tablets, and thin films) of

the amino acid, alanine, as a solid-phase dosimeter

analyzed by either ESR spectrometry or by glutamine

or alanine spectrophotometry of complexes with ferric

ion in the presence of a sulfonphthalein dye (xylenol

orange). New commercial types of radiochromic plas-

tic dosimeters, e.g., GafChromic, Riso B3, GAM-
MACHROME YR, Radix, and Gammex, have been in-

troduced and applied in practice.
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The radiation response of different dye precursors in

several host plastics has been investigated after a

single short-pulse irradiation with 2.5-MeV electrons. It

was observed that in most films the radiation-initiated

color development proceeds mainly during the first

300 seconds, after such high dose-rate irradiation (ap-

proximately 10(sup 12) Gy/s). Absorption spectra

show that the main absorption band increases at the

expense of a shorter-wavelength precursor absorption

band, showing an isosbestic point approximately
midway between the two absorption bands. It was
found that a certain combination of dye precursor and
host plastic (namely a polyamide containing an aro-

matic group) constitutes a film which shows a very fast

increase in optical density of the main absorption
band, making it suitable for immediate dosimetric anal-

ysis in very high dose-rate installations.
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The neutron inelastic scattering reaction
(93)Nb(n,n')(93m)Nb has many desirable features as a
fast neutron dosimeter for pressure vessel dosimetry.
The cross section, with a threshold near 100 kev, ap-
proximates the damage function in many metals, and
the product isotope has a half life of 16.1 years which
will integrate over a significant fraction of the pressure
vessel lifetime. The metal is easily fabricated into thin

foils and is stable in the pressure vessel environment.
The niobium reaction has not been used extensively

because of difficulties in measuring (93m)Nb activity.

Recently niobium foil material with less than 10 ppm
tantalum impurity and better measurements of the
cross section have become available. In the paper a
measurement of the fission spectrum averaged cross
section and techniques for counting activated foils will

be reported.
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Two types of liquid-core optical waveguide (OWG) do-
simeters are commercially available for dosimetry in

the irradiation of foods and other products. Opti-chro-

mic type FWT-70-40M has a useful range of about 1

0

to 10,000 Gy and type FWT-70-83M about 100 to

10,000 Gy. Within the limits of random uncertainty of

the reading of the absorbed dose the response to

gamma rays is independent of dose rate over the

range 0.1 to 10,000 Gy/h, when measured at the peak
of the spectrum (absorption band max. (600 nm wave-
length)). Both dosimeter types, when measured at 600
nm, are temperature dependent over the temperature
ranges of -40 to 60 deg during irradiation. The dosi-

meters cannot be used when exposed to temperatures
>60 deg because of bubble formation and loss of light

propagation. A special, sensitive OWG dosimeter (50-

cm coil), designed for doses down to 0.1 Gy, shows a
linear response up to at least 15 Gy, a temperature
dependence of response only at temperatures below
about 20 deg, and no dose-rate dependence.
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Issues involving the definition and practical signifi-

cance of Detection Limits will be discussed in the light

of US and international programs in which the concept
plays a central role. The US program relates to the
'Lower Limit of Detection' (LLD) which forms a part of
the Technical Specifications for nuclear power reac-
tors, as required by the US Nuclear Regulatory Com-
mission for measurements of effluent and environmen-
tal radioactivity. The programs of the International
Atomic Energy Agency, which are oriented toward co-
ordinated research and technical cooperation, similar-
ly require common understanding and use of the 'Limit

of Detection' (LOD) as a practical and meaningful per-
formance characteristic for measurements of trace
elements in bioenvironmental matrices. Efforts to meet
the needs of the two programs to formulate realistic

and practicable detection limits will be reviewed, with
special focus on problems-in-common such as the
treatment of the blank, decision criteria, algorithm and
assumption dependence, and the reporting of sublimi-
nal results.
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Contents: Calibration of Radon-222 Reference Instru-

ment in Sweden; Bureau of Mines Method of Calibrat-
ing a Primary Radon Measuring Apparatus; A Callibra-
tion and Quality Assurance Program for Environmental
Radon Measurements; U.K. National Radiological Pro-
tection Board Radon Calibration Procedures; ENEA
Reference Atmosphere Facility for Testing Radon and
Daughters Measuring Equipment; Calibration of Scintil-

lation Cells for Radon-222 Measurements at the U.S.
Environmental Protection Agency; ICARE Radon Cali-

bration Device; The NIST Primary Radon-222 Meas-
urement System; The Closed-Can Exhalation Method
for Measuring Radon; Standardization of Rn-222 at the
Australian Radiation Laboratory; Standardization of
Radon Measurements. Also included in the report are
sections devoted to Conference Reports, News Briefs,

Standard Reference Materials, Standard Reference
Data, and Calendar.
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A simple procedure to calibrate and characterize a re-

cently developed radon-222 reference instrument is

described. The system, which is now used as the offi-

cial national Swedish reference, is quick and easy to

use. Systematic as well as radom errors are smaller
than in an earlier system and compare well with other
systems, as has been shown in a number of interna-

tional intercomparison measurements.
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One important requirement for accurate monitoring of

radon in working environments, dwellings, and out-

doors is to ensure that the measurement instrumenta-

tion is properly calibrated against a recognized stand-

ard. To achieve this goal, the U.S. Department of Inte-

rior Bureau of Mines (BoM) Radiation Laboratory has
participated since 1983 in a program to establish inter-

national radon measurement standards. While the Na-

tional Institute of Standards and Technology (NIST)

radium solution ampules are acceptable to all partici-

pating laboratories as a primary standard, a method of

transferring radon from the NIST source into each lab-

oratory's primary counting apparatus is a critical prob-

lem. The Bureau's method transfers radon from the

primary solution by bubbling 3 L of air through it into a

steel cylinder. After homogenizing the radon concen-

trations in the cylinder, eight alpha-scintillation cells

are filled consecutively and measured in a standard

counting system. The resulting efficiency is 81 .7 -i- or -

1.2%.
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The ideal facility for assessing the quality of radon

measurements at environmental levels consists of: (1)

an instrument whose response to radon and its proge-

ny is determined from measurements of a certified or

standard (2260Ra source, and (2) a calibration room
with a known radon concentration. The linkage be-

tween these two elements and additional quality con-

trol requirements are discussed here for some Envi-

ronmental Measurements Laboratory radon measure-
ments programs.
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A procedure for the calibration of instruments for the

detection of (222)Rn in air is described. The method is

based on the alpha-spectrometric determination of the

concentration in air of (218)Po in the calibration cham-
ber. The calibration chamber is described, together

with the method of maintaining a high aerosol concen-
tration. The (218)Po concentration at steady state in

the chamber is found to be 98% of the (222)Rn con-

centration typically. An assessment of the sources of

uncertainty in the method presented indicate that the

(222)Rn concentration in the chamber can be deter-

mined with an overall uncertainty of about 7% at the

95% confidence level.
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The paper gives the technical characteristics of the
Italian Committee for Research and Development of

Nuclear Energy and Alternative Energy (ENEA) radon
chamber and the operational procedures developed
for testing radon and daughters measuring equipment.
Runs were carried out under different experimental
conditions defined in terms of radon and daughter con-
centrations, equillibrium ratio. (F-factor), and aerosol
concentration and size distribution. Stable radon refer-

ence atmospheres with known equilibrium factors

were obtained using standard aerosols.
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Zinc sulfide coated scintillation cells are the primary
method for measuring radon-222 at the U.S. Environ-

mental Protection Agency (EPA), Office of Radiation
Programs (ORP), Eastern Environmental Radiation Fa-
cility (EERF). These cells are used to measure con-
centrations of radon in exposure chambers that are
used to calibrate or test other devices or instruments.

Calibrations of individual cells are discussed in the
paper.
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An aerodynamic calibration device called ICARE is

briefly described. ICARE is currently being used at the
Nuclear Research Center of Saclay in France for the
certification of instruments employed in measurement
of artificial radioactive particulate airborne contamina-
tion. ICARE is essentially a blower. To extend ICARE's
field of application to the case of instruments em-
ployed in measurement of (222)Rn and of its decay
products, a new line of injection has been designed
and is under construction, in the frame of a contract

financed by the European Community Commission.
The main effort is presently oriented toward the devel-

opment of a reliable (222)Rn source, based on a solid

deposit of (226)Ra on organic fibers, and of a refer-

ence method for the measurement of (222)Rn activity

per unit volume of air. This reference is tjased on a
modified version of standard containers being used in

the French reference method for calibrated measure-
ments of (133)Xe and (85)Kr by gamma spectroscopy.
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Within the United States, the national standard for

radon measurements is embodied in a primary radon
measurement system that has been maintained for

over 50 years to accurately measure radon (222)Rn
against international and national radium (226)Ra
standards. In turn, all of the radon measurements
made at the National Institute of Standards and Tech-
nology (NIST) and the radon transfer calibration stand-
ards and calibration services provided by NIST are di-

rectly relatd to this national radon standard. This pri-

mary radon measurement system consists of pulse
ionization chambers and ancillary gas handling and
g c Di Tification equipment. The system is currently un-
dergoing a significant upgrading and expansion which
will replace the extant outdated system.
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Results from closed-can radon exhalation experiments
must be interpreted bearing the time-dependent radon
diffusion theory in mind. A rapid change from the free
to final steady-state exhalation rate will take place for

all samples that are thin compared with the radon diffu-

sion length. The radon gas accumulating in a closed
can corresponds to a free exhalation rate only if the
outer volume of air is much larger than the pore
volume of the enclosed sample, or the thickness of the
sample is much larger than the radon diffusion length.
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The standardization of Rn-222 at the Australian Radi-
ation Laboratory involves the calibration of scintillation

cells by two mehtods using standard Ra-226 solutions
traceable to the National Institute of Standards and
Technology. One of these methods, namely the injec-

tion method, involves direct transfer of Rn-222 into a
scintillation cell. In the other method, known as the vol-

umetric method, the Rn-222 is flushed into a large con-
tainer and the scintillation cell calibrated by sampling
from this container. A comparison of the two methods
showed that similar results were obtained, with the
overall random uncertainty being 3.4% for one stand-
ard deviation. Using better estimates of the true cali-

bration factors, the overall random uncertainty was re-

duced to 1 .8% for one standard deviation.
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The accuracy of in situ environmental radon measure-
ment techniques is reviewed and new data for char-

coal canister, alpha-track (track-etch) and electret de-

tectors are presented. Deficiencies reported at the

1987 meeting in Wurenlingen, Federal Republic of

Germany, for measurements using charcoal detectors

are confirmed by the new results. Accuracy and preci-

sion of the alpha-track measurements laboratory were
better than in 1 987. Electret detectors appear to pro-

vide a convenient, accurate, and precise system for

the measurement of radon concentration. The need
for a comprehensive, 'blind' proficiency-testing pro-

grams is discussed.

Radiation Shielding, Protection, &
Safety
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Threshold detectors.

A procedure will be outlined which is appropriate for

threshold detector measurements that have limited

uncertainty information and/or are benchmark refer-

enced. The derivation focuses on individual detector

results and the option of coarse group spectrum ad-

justment when observed spectral indexes are in

modest disagreement with the prediction of an a priori

neutron spectrum of unknown accuracy. Characteris-

tics of the procedure include a simple choice of error

components, exclusion of intrinsic spectrum interpola-

tions, and an explicit diagnosis of the effect upon the

adjustment of individual detector response param-
eters. A sample problem is worked out in detail.
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There is an increasing regulatory concern for spent

fuel shipments on the parts of the U.S. Nuclear Regu-

latory Commission (NRC) and the U.S. Department of

Transportation (DOT), demonstrated by the increasing

frequency of inspections of shipments, approaching

50%, and the revision of regulations to conform to the

International Atomic Energy Agency guidelines for nu-

clear transportation. The National Bureau of Stand-

ards Reactor (NBSR) faced substantially different con-

straints for a spent fuel shipment in 1987 than in 1978.

For the 1987 shipment, a quality assurance (QA) pro-

gram was developed that assured compliance with

Title 1 0, Code of Federal Regulations, Part 71 ,
Subpart

H. A cask was acquired that had already received li-

censing approval for spent fuel transport. An evalua-

tion was made and approval obtained for the new liner

for the cask. A QA plan for the cask user's transport

responsibilities was developed. Specific problems

such as cask 'weeping' and transport safeguard were

addressed.
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Photofission measurements have been made in U-
238, Th-232 and Np-237 in iron and cadmium capture
gamma ray spectra in cylindrical neutron driven

gamma ray sources in the thermal column of the Na-
tional Bureau of Standards Reactor. The gamma ray

source strength was measured with neutron activation

foils and by direct counting of activations produced in

the metal cylinders. Photofission measurements were
made with NBS miniature fission chambers. The inte-

gral photofission cross sections were compared with

differential measurements by integrating the capture
gamma ray spectra with measured cross section

shapes. The integral cross sections measured in the
capture gamma ray fields are lower than the cross sec-
tions calculated from measured differential data.
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The report summarizes evaluations by the National In-

stitute of Standards and Technology of Department of

Energy (DOE) activities on waste packages designed
for containment of radioactive high-level nuclear waste
at a tuff site for the six-month period February 1988
through July 1988. Activities for the DOE Materials

Characterization Center are reviewed for the period

January 1988 through June 1988. A summary is given

of the Yucca Mountain, Nevada, tuff disposal site ac-

tivities. Short discussions are given relating to the pub-
lications reviewed and complete reviews and evalua-

tions are included.
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The report is a brief review of selected aspects of cor-

rosion and technology of zirconium and Zircaloy. Cor-

rosion of zirconium and Zircaloy in various media is

discussed as well as the susceptibility of the materials
to various forms of corrosion. Recommendations are
given for some areas of Zircaloy corrosion pertinent to

the durability of spent fuel cladding that need further
study.
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An approach being considered by the U.S. Nuclear
Regulatory Commission for disposal of low-level radio-

active waste is to place the waste forms in concrete
vaults buried underground. The vaults would need a
service life of 500 years. Approaches for predicting the
service life of concrete of such vaults include the use
of mathematical models. Mathematical models are
presented in the report for the major degradation proc-
esses anticipated for the concrete vaults, which are
corrosion of steel reinforcement, sulfate attack, acid

attack, and leaching. The models mathematically rep-

resent rate controlling processes including diffusion,

convection, and reaction and sorption of chemical
species. These models can form the basis for predict-

ing the life of concrete under in-service conditions.

Reactor Materials
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Wide-plate crack-arrest tests are being performed at

the National Bureau of Standards under the Heavy-
Section Steel Technology Program and are designed
to provide fracture toughness measurements at tem-
peratures approaching or above the onset of the

upper-shelf regime, in a rising toughness region and
with increasing driving force. The test specimens are 1

by 1 by 0.1 m and possess a single-edge notch (crack)

that initiates in cleavage propagation at low tempera-
ture and arrests in a region of increased fracture

toughness. The toughness is achieved through a linear

transverse temperature profile across the plate. Re-
sults obtained using a prototypical reactor pressure
vessel steel (A533 grade B class 1 material) exhibit a
significant increase in toughness at temperatures near
and above the onset of Charpy upper shelf. Additional-

ly, cleavage crack propagation and arrest at tempera-
tures above the onset of Charpy upper shelf have
been demonstrated.
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Review of Candidate Methods for Detecting Incipi-

ent Defects Due to Aging of Installed Cables in Nu-
clear Power Plants.
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tenance. Reprints, In-situ testing. Reactor mainte-

nance. In-service inspection.

Several types of test methods have been proposed for

detecting incipient defects due to aging in cable insula-

tion systems, none offering certainty of detecting all

possible types of defects. Some methods apply direct

detection of a defect in the cable; other methods
detect changes in electrical or non-electrical param-
eters from which inferences can be drawn on the in-

tegrity of the cable. The paper summarizes the first

year of a program conducted at the National Bureau of

Standards to assess the potential of success for in situ

detection of incipient defects by the most promising of

these methods.
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The use of Time Domain Spectroscopy, the measure-

ment of dielectric constant and loss using time-domain

response, for monitoring the aging of reactor cable in-

sulation is examined. The method is presented, show-
ing its sensitivity, accuracy and wide frequency range.

The method's ability to acquire a great deal of informa-

tion in a short time and its superiority to conventional

single frequency data is shown. Different cable sam-
ples are examined before and after exposure to radi-

ation and changes with exposure are clearly seen to

occur. Also it is shown that a wide range of behavior

can be found in different insulation systems. The re-

quirements for performing valid measurements are

presented. The need for controlled samples and corre-

lation with other criteria for aging is discussed.

Reactor Physics
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Photofission measurements have been made for

(238)U, (232)Th, and (237)Np using iron and cadmium
capture gamma ray spectra from cylindrical neutron-

capture-gamma-ray sources in the thermal column of

the National Bureau of Standards Reactor. The
gamma ray source strength was measured with neu-

tron activation foils and by direct counting of activa-

tions produced in the metal cylinders. The photofission

measurements were made with NBS miniature fission

chambers. The integral photofission cross sections

obtained were compared with differential measure-
ments by folding the capture gamma ray spectra with

the measured cross section shapes. The integral cross
sections measured in the capture gamma ray fields are

lower than the cross sections calculated from meas-
ured differential data.
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The technique of laser resonance ionization mass
spectrometry has been combined with isotope dilution

analysis to determine iodine in oyster tissue. The long-

lived radioisotope, (sup 129)1, was used to spike the

samples. Samples were equilibrated with the (sup

129)1, wet ashed under controlled conditions, and
iodine separated by coprecipitation with silver chloride.

The analyte was dried as silver ammonium iodide upon
a tantalum filament from which iodine was thermally

desorbed in the resonance ionization mass spectrom-
etry instrument A single-color, two-photon resonant
plus one-photon ionization scheme was used to form
positive iodine ions. Long-lived iodine signals were
achieved from 100 ng of iodine. The precision of (sup
127)l/(sup 129)1 measurement has been evaluated by
replicate determinations of the spike, the spike calibra-

tion samples, and the oyster tissue samples and was
1.0%.
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Data on the effects of winter conditions on the trans-

port of sediment on the continental shelf off Northern
California were collected during the first year of the

Sediment TRansport Events on Shelves and Slopes
(STRESS) Experiment This experiment was done in

conjunction with Shelf Mixed Layer Experiment
(SMILE) and Biological Effects on Coastal Ocean
Sediment Transport (BECOST) to provide a complete
suite of measurements of nearshore dynamics, sedi-

ment transport, and biological interactions. This report

includes a general description of the work accom-
plished during the STRESS field season, carried out in

Reactor Materials

the winter of 1988-1989 off the Northern California

coast. Three cruises were completed, one each for de-
ployment, turnaround, and recovery of the instru-

ments. This created two back-to-back sections of data,
one from December 4, 1988 to January 23, 1989, and
the other from January 29 to March 17, 1989. This
report also documents the use of the Benthic Acoustic
Stress Sensor (BASS), and the associated acoustic
data telemetry link in STRESS. BASS had been used
in different configurations previously, but the acoustic
telemetry system is new.

Marine Engineering
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The goal of the Multiple Autonomous Undersea Vehi-
cles (MAUV) project is to have multiple underwater ve-
hicles exhibiting intelligent, autonomous, cooperative
behavior. The MAUV control system is hierarchically

structured and incorporates sensing, world modeling,
planning and execution. The levels in the hierarchy in-

clude a mission level, a group level, a vehicle task
level, and an elemental action level. Issues of real-time
planning and dynamic replanning in unstructured envi-
ronments are discussed. A multi-level world model that
supports real-time planning is also described.
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The goal of the Multiple Autonomous Underwater Ve-
hicles (MAUV) project is to have multiple undenwater
vehicles exhibiting intelligent, autonomous, coopera-
tive behavior. The MAUV control system is hierarchi-

cally structured and incorporates sensing, world mod-
eling, planning and execution. The levels in the hierar-

chy include a mission level, a group level, a vehicle
task level, and an elemental action level. Issues of

real-time planning and dynamic replanning in unstruc-
tured environments are discussed. A multi-level world
model that supports real-time planning is also de-
scribed.
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The report describes the first phase of an effort to de-
velop a robot crane for shipbuilding applications. The
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focus of this phase is on the study of the stiffness char-

acteristics of this robot as a function of its geometry
payioad and height. A brief description of the design of

the main part of the robot crane consisting of a six wire

parallel link manipulator is given. The stiffness of the

manipulator to side loads and moments was studied.

The nonlinear and linearized mathematical model of

the manipulator stiffness matrix is derived. Stiffness

measurement tests were conducted using a small size

laboratory model. The results of these tests for various

external loads, heights, and payloads are given. Com-
puter simulation and theoretical results are also dis-

cussed.
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A pair of intelligent autonomous undersea vehicles

based on the EAVE-EAST vehicle design and the

NASA/NBS standard reference model control system
architecture (NASREM) is being developed. The
issues being addressed are: hierarchical distributed

control, knowledge based systems, real-time planning,

world modeling, value-driven reasoning, intelligent

sensing and communication, and cooperative problem

solving by two intelligent vehicles in a natural and po-

tentially hostile environment. In short, the project rep-

resents basic research on the nature of intelligent be-

havior.
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A fixation point is a point in 3-D space that projects to

zero optical flow in an image over some period of time

while the camera is moving. The paper deals with

quantitative aspects of fixation for a static scene. For

the case where the rotation axis of the camera is per-

pendicular to the instantaneous translation vector it is

shown that there is an infinite number of points that

produce zero instantaneous optical flow. These points

lie on a circle (called the Zero Flow Circle or simply

ZFC) and a line. The ZFC changes its location and

radius as a function of time, and the intersection of all

the AFCs is a fixation point. Points inside the ZFC
produce optical flow that is opposite in sign to those

that are outside the ZFC. This fact explains in a more
quantitative way phenomena due to fixation. In particu-

lar, points in the neighborhood of the fixation point may
change the sign of their optical flow as the camera
moves. A set of experiments shows how the concept

of the AFC can be used to explain the optical flow pro-

duced by 3-D points near the fixation point.
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The paper presents the basic concept and some pre-

liminary experimental data on a new method for meas-
uring critical dimensions on masks used for x-ray li-

thography. The method uses a scanning electron mi-

croscope in a transmitted-electron imaging mode and
can achieve nanometer precision. Use of this tech-

nique in conjunction with measurement algorithms de-
rived from electron beam interaction modeling may ul-

timately enable measurements of these masks to be
made to nanometer accuracy. Furthermore, since a
high contrast image results, this technique lends itself

well to automated mask defect recognition and inspec-

tion.
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Three dimensional.

A fixation point is a point in 3-D space that projects to

zero optical flow in an image over some period of time
while the camera is moving. The paper deals with

quantitative aspects of fixation for a static scene. For
the case where the rotation axis of the camera is per-

pendicular to the instantaneous translation vector the

authors show that there is an infinite number of points

that produce zero instantaneous optical flow. These
points lie on a circle (called the Zero Flow Circle or

simply ZFC) and a line. The ZFC changes its location

and radius as a function of time, and the intersection of

all the ZFCs is a fixation point. Points inside the ZFC
produce optical flow that is opposite in sign to those
that are outside the ZFC. In a set of experiments, the

authors show how the concept of the ZFC can be used
to explain the optical flow produced by 3-D points near
the fixation point.
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The pinhole camera is an interesting and useful

device. The pinhole focuses as a result of diffraction,

and the camera displays an optimum focal length

equal to the square of the pinhole radius divided by the

wavelength. The paper discusses the history and the

physics of the pinhole camera and some of its rela-

tives, the Fresnel zone plate, cascaded apertures, the

pinspeck camera, and the pinhead mirror.
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Tutorial material is presented to aid in measuring the
step response of waveform recorders, and to compute
other parameters which may be derived from it. Param-
eters considered include impulse response, transition

duration, settling time, and complex frequency re-

sponse. The measurement approaches follow those
recommended in the IEEE 'Trial Use Standard for Digi-

tizing Waveform Recorders.' Illustrated examples are
given, and guidelines on the choice of step generators
are also included.
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Progress is described on the design of a system for

secondary calibration of acoustic emission transduc-
ers. Experimental secondary calibrations indicate that

a 3.3 cm thick steel plate is not a suitable transfer
block, and that the transfer block should be more like a
semi-infinite medium. Simulated acoustic emission
sources have been studied theoretically and experi-

mentally. Hertzian impact experiments have been car-

ried out, and source waveforms have been recon-
structed from experimental data using an inverse

Green's function for the plate. Moderate agreement
was obtained between Hertzian theory and the experi-

mental results. Ultrasonics, Physical acoustics. Acous-
tic emission, Transducers, Calibration.
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The microscopic origins of acoustic emission are ex-

amined within the framework of elastodynamics. Crite-

ria are developed for the detectability of acoustic emis-
sion (AE) from dislocation motion and crackgrowth and
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used to deduce the mechanisms responsible for AE
during the plastic deformation and fracture of metals.

A predictive theory tor martensitic transformations is

also developed and used to explain the origins of

acoustic emission during phase transformations.
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Point Source/Point Receiver Ultrasonic Wave
Speed Measurement.
Final rept.

N. N. Hsu, and D. G. Eitzen. 1987, 5p
Pub. In Proceedings of Ultrasonics International Con-
ference, London, UK., July 6-9, 1 987, p509-51 3.

Keywords: 'Ultrasonic radiation, 'Metrology, 'Phase
velocity. Detectors, Waveform generators. Longitudi-

nal waves, Secondary waves. Computerized simula-

tion, Greens function. Calibration, Reprints, 'Ultrason-

ic wave transducers.

The paper reports a simple technique in which the

echo waveform generated by a point impulse and re-

ceived by a point normal displacement transducer is

used to determine the longitudinal, shear wave, and
the Rayleigh wave speeds. A computer program to cal-

culate the Green's function of a plate is used to formu-

late and extract the wave speed information, select

proper source, select test configuration and calibrate

transducers. An example of using conical transducers

as a point source generator and a point displacement

echo detector is given.
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Characterization of a Piezoelectric Transducer
Coupled to a Solid.

Final rept.

N. N. Hsu, G. Chen, and M. Sansalone. 1987, 5p
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) Ultrasonics Symposium,
Denver, CO., October 14-16, 1987, p689-692.

Keywords: 'Ultrasonic radiation, Piezoelectric trans-

ducers, Photoelasticity, Finite element analysis. Solids,

Characteristics, Reprints, Ultrasonic wave transduc-

ers.

The authors report on an approach to characterize the

ultrasonic fields inside a solid produced by a piezo-

electric transducer coupled to a solid. Their approach
consists of three parts: photoelastic visualization of

the moving pulse in a transparent solid; point displace-

ment field measurement at the epicenter of the plate;

and dynamic transient wave field analysis using a finite

element technique.
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PB91-118521 Not available NTIS
National Inst, of Standards and Technology (NEL),

Gaithersburg, UD. Automated Production Technology
Div.

Calibration of High-Frequency Accelerometers by
Conventional Methods.
Final rept.

M. R. Serbyn. 1990, 5p
Sponsored by Naval Sea Systems Command, Wash-
ington, DC.
Pub. in Proceedings of the Annual Technical Meeting

of the Institute of Environmental Sciences (36th), New
Orleans, LA., April 23-27, 1990, p460- 464.

Keywords: 'Accelerometers, Ultrasonic radiation. Op-
tical interferometers. Sensitivity, Reprints, "Vibration

measurement, 'Calibration.

The needs for measuring vibration in the frequency

range 1 0-1 00 kHz are discussed in the context of exist-

ing applications and intrinsic high-frequency phenom-
ena. Several measurement techniques are evaluated

for suitability in implementing a reliable method to cali-

brate vibration pickups in the frequency range 10-30

kHz. Results obtained by conventional methods on
typical high-frequency accelerometers are presented

as examples.
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Gaithersburg, MD. Automated Production Technology
Div.

Calibration of Vibration Pickups at Low Ultrasonic
Frequencies.
Final rept.

M. R. Serbyn. 1989, 4p
Sponsored by Naval Sea Systems Command, Wash-
ington, DC.
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) Ultrasonics Symposium, Mon-
treal, Quebec, Canada, October 3-6, 1989, p797-800.

Keywords: 'Accelerometers, Piezoelectric transduc-
ers. Ultrasonic radiation. Sensitivity, Reprints, 'Vibra-

tion measurement, 'Calibration.

The requirements for, and peculiarities of, vibration

measurements at low ultrasonic frequencies are dis-

cussed in the context of existing practice and needs. A
method for calibrating vibration pickups in the frequen-

cy range 10-30 kHz is described and illustrated with

examples. The method requires two types of measure-
ments: (1) the driving-point impedance of the vibration

exciter loaded by the test pickup and a known mass;
(2) the voltage ratio of pickup output to driver input.

The calibration formula is based on the Moebius trans-

formation of two-port impedances and the product re-

lationship of cascaded systems. The sensitivity of a
pickup, in both magnitude and phase, is determined
from three sets of observations, using calibrated

masses and a programmable impedance/gain analyz-

er.
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Sound Speed Measurements on Gas Mixtures of
Natural Gas Components Using a Cylindrical Reso-
nator.
Final rept.

B. A. Younglove, and N. V. Frederick. 1990, 14p
Sponsored by Gas Research Inst., Chicago, IL.

Pub. in International Jnl. of Thermophysics 11, n5
p897-910Sep 90.

Keywords: 'Acoustic resonators, 'Methane, 'Ethane,
'Propane, 'Carbon dioxide, 'Nitrogen, 'Sound waves,
'Acoustic velocity. Natural gas, Sound transducers,

Isotherms, Mixtures, Sound generators. Reprints,

'Binary mixtures.

A description of a fixed-path length acoustic resonator
which uses electrostatic transducers for sound gen-
eration and detection is given. Also, a summary of the
measurements on 13 binary and 4 multicomponent
gas mixtures of natural gas components is given. Data
were obtained at pressures to 1 0 MPa for five isoth-

erms at 25 K increments from 250 to 350 K. The binary

mixtures are primarily methane-rich, with either

ethane, nitrogen, carbon dioxide, or propane as the

second constituent. The multicomponent mixture com-
positions represent four naturally occurring natural gas
mixtures.

Fluid Mechanics
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Arnold Engineering Development Center, Arnold AFS,
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Interaction of a Three-Dimensional Roughness
Element with a Laminar Boundary Layer.
Final rept. 1 Jun 82-31 Jan 87.

P. S. Klebanoff, W. G. Cleveland, and K. D. Tidstron.

Mar 87, 120p Rept no. AEDC-TR-87-7
Prepared in cooperation with National Bureau of

Standards, Gaithersburg, MD.

Keywords: 'Roughness, 'Turbulent flow, 'Boundary
layer transition. Aspect ratio, Reynolds number, Flat

plate models, Laminar boundary layer. Steady flow.

Unsteady flow. Three dimensional, Evolution(General),

Hemispheres, Mean, Velocity, Data bases, Variations,

Velocity, Wind tunnel tests.

An experimental investigation is described that is di-

rected toward extending the technical database and
furthering our understanding of boundary layer transi-

tion induced by three-dimensional roughness ele-

ments. The investigation was carried out in an un-

steady wind tunnel, principally with hemispherical
roughness elements, in a well characterized zero-pres-

sure gradient laminar boundary layer on a flat plate.

Attention was directed toward the following aspects of

the behavior of a three dimensional roughness ele-

ment: (1 ) the critical Reynolds number of transition and
the effect of aspect ratio thereon, (2) eddy generation
is steady and unsteady flows, (3) is the fundamental
process stability governed, and (4) the evolutionary
change in mean velocity and intensity of the velocity
fluctuation associated with the transition to fully devel-
oped turbulent flow.
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Thermophysical Property Measurements in Fluid
Mixtures: Final Report, Prepared for the Period
Ending October 31, 1987.
20 Sep 88, 6p DOE/PR/06010-T37
Contracts AI01-76PR06010, AT01-82ER12045
Portions of this document are illegible in microfiche
products.

Keywords: 'Fluids, 'Mixtures, Measuring Instruments,
'Physical Properties, Progress Report, 'Thermody-
namic Properties, ERDA/360603, ERDA/440300,
Fluids.

Five years ago, the Center for Chemical Engineering of

the National Bureau of Standards began a major pro-
gram to upgrade its experimental capability in fluid

property measurement. During the past five years
great strides have been taken in improving and up-
grading measurement capability at the two NBS sites.

The apparatus that have been built under DOE spon-
sorship and that are now in routine operation are listed.

(ERA citation 14:004757)
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Integrated Theoretical and Experimental Study of
the Thermophysical Properties of Fluid Mixtures:
Summary Report, 1987-1988.
W. M. Haynes. Aug 88, 17p DOE/ER/13668-T1
Contract AI01-87ER13668
Portions of this document are illegible in microfiche
products.

Keywords: 'Hydrocarbons, 'Mixtures, Biological Mate-
rials, 'Chemical Feedstocks, Computerized Simula-
tion, Efficiency, Equilibrium, Liquids, Mixing, Progress
Report, Shear, Tetrahydrofuran, Thermodynamic
Properties, ERDA/320302, ERDA/360603, Fluid dy-
namics.

The objective is to assist the chemical process and
fuel industries to improve efficiency and thereby
reduce the use of energy and feedstocks and to aid

them in the utilization of unconventional feedstocks
and energy sources. This objective can be satisfied by
carrying out the following specific efforts: (1) develop-
ment of predictive procedures for the properties of

fluids and fluid mixtures; (2) basic understanding of

fluid behavior with advances in theory; and (3) acquisi-

tion of experimental data to support theoretical model-
ing efforts. Emphasis is placed on increasing basic un-
derstanding of fluid behavior which will lead to the de-
velopment of predictive models in the form of comput-
er codes which can be readily transported to engineer-
ing users and are easily incorporated into industrial

design and control packages. The results of all of the
work, including the validation of predictive packages
such as TRAPP and SUPERTRAPP, are published in

refereed journals.
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Integrated Theoretical and Experimental Study of
the Thermophysical Properties of Fluid Mixtures:
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Contract AI01-87ER13668
Portions of this document are illegible in microfiche
products.

Keywords: 'Hydrocarbons, 'Mixtures, Atom Trans-
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uids, Mixing, Progress Report, Shear, Tetrahydrofuran,
Thermodynamic Properties, ERDA/320302, ERDA/
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The objective is to assist the chemical process and
fuel industries to improve efficiency and thereby
reduce the use of energy and feedstocl^s and to aid

them in the utilization of unconventional feedstocks

and energy sources. This objective can be satisfied by
carrying out the following specific efforts: (1 ) develop-

ment of predictive procedures for the properties of

fluids and fluid mixtures; (2) basic understanding of

fluid behavior with advances in theory; and (3) acquisi-

tion of experimental data to support theoretical and
modeling efforts. Emphasis is placed on increasing

basic understanding of fluid behavior which will lead to

the development of predictive models in the form of

computer codes which can be readily transported to

engineering users and are easily incorporated into in-

dustrial design and control packages. The results of all

of the work, including the validation of predictive pack-

ages such as TRAPP and SUPERTRAPP, are pub-

lished in refereed journals. 17 refs., 1 fig.

001,455

DE90003848 PC A02/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Chemical Engineering Science Div.

Residence Time Distribution Approacli to the
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M. C. Jones, and R. A. Perkins. 8 Jun 88, 8p DOE/
ER/13770-T1
Contract AI05-87ER 13770
Portions of this document are illegible in microfiche

products.

Keywords: 'Functional Models, 'Porosity, Darcy Law,

Data Acquisition, Distribution Functions, Experimental

Data, Fiber Optics, Fluid Flow, Heat Exchangers, Heat
Transfer, Hydrodynamics, Illuminance, Lasers, Map-
ping, Materials Testing, Measuring Methods, Natural

Convection, Nusselt Number, Performance Testing,

Planning, Probes, Rayleigh Scattering, Rhodamines,
Task Scheduling, Thermal Equilibrium, Tracer Tech-
niques, ERDA/580000, ERDA/420500, ERDA/
426002, 'Free convection, Time domain.

In this project the object is to apply the principles of

Residence Time Distribution (RTD) analysis to the

study of free convection in porous media. The advan-

tages of this technique are that it is non-intrusive, the

data are quickly generated, and a large amount of in-

formation, distributed in the time domain, is obtained.

The disadvantage is that a model must be used to infer

the flow pattern from the RTD. It is proposed to apply

the same modeling approaches that have been used
successfully in mixing tank studies and to interpret the

flow patterns in terms of similar mixing tank model pa-

rameters. Correlations would then be sought with

global parameters of the porous medium like Rayleigh,

Peclet and Nusselt numbers. 2 refs., 3 figs.
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Some Performance Comparisons for a Fluid Dy-
namics Code.
Final rept.

D. W. Lozier, and R. G. Rehm. 1989, 16p
Pub. in Parallel Computing 1 1, n3 p305-320 1989.

Keywords; Comparison, Parallel processors. Reprints,

'Computational fluid dynamics, 'Computer applica-

tions, 'Computer performance evaluation. Supercom-
puters, Workstations, Array processors, Vector proc-

essing.

The 3D transient motion of a buoyancy-driven perfect

gas in an enclosure is computed by a Fortran program
(BF3D). A combustion model for eventual inclusion in

the program is under development. BF3D changes
slowly, has a long lifetime, and is run fairly infrequently.

Typical runs have large storage and moderate CPU re-

quirements. BF3D runs on large supercomputers but

the newer mini-supercomputers appear to be suitable

also and may be advantageous for ease of access and
usage. Scientific workstations are convenient for de-

velopment. Comparisons of BF3D on selected super-

computers, mini-supercomputers, scientific worksta-

tions and conventional mainframes are presented.
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Tomograpliic Reconstruction of Two-Dimensional
Vector Fields: Application to Flow Imaging.
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S. J. Norton. 1989, 8p
Pub. in Geophysical Jnl. 97, n1 pi 61 -1 68 Apr 89.

Keywords: 'Two dimensional flow, 'Vector analysis.

Gradients, Vectors(Mathematics), Numerical analysis.

Acoustic measurement. Fluid flow. Boundary layer

flow. Fluid dynamics. Reprints, 'Tomography.

The problem of reconstructuring a two-dimensional
vector field v(x,y) from the line-integrals of v is consid-
ered. The problem arises in the two-dimensional map-
ping of fluid flow from acoustic time-of-flight measure-
ments. A vector central-slice theorem is derived, which
is a generalization of the well-known central-slice theo-

rem that plays a fundamental role in conventional
'scalar' tomography. When the vector field v(x,y) is de-
composed into rotational and irrotational components
the vector reconstruction problem simplifies. The au-

thors show that the rotational component can be
uniquely reconstructed from the line integrals of v,

whereas the irrotational component cannot When the
field is divergenceless, however, the scalar potential is

a solution to Laplace's equation and can be deter-

mined by the values of v on the boundary of the

domain under reconstruction. An explicit formula for

the scalar potential from the boundary values of v is

derived. Consequently, v(x,y) can be uniquely recov-

ered over the region of reconstruction from the follow-

ing information: line-integral measurements of v
through this region and v measured on the boundary of

this region.
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Stabilization of Taylor-Couette Flow Due to Time-
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B. T. Murray, G. B. McFadden, and S. R. Coriell. Apr
90, Sip NISTIR-90/4283

Keywords: 'Couette flow, 'Stability, 'Bodies of revolu-

tion, Rotation, Mathematical models. Differential equa-
tions, Numerical analysis, Steady flow, Two dimen-
sional flow. Vortices, Oscillations, Floquet theorem.

The linear stability of circular Couette flow between
concentric infinite cylinders is considered for the case
when the inner cylinder is rotated at a constant angular
velocity and the outer cylinder is driven sinusoidally in

time with zero mean rotation. This configuration was
studied experimentally by Walsh and Donnelly. The
critical Reynolds numbers calculated from linear stabil-

ity theory agree well with the experimental values,

except at large modulation amplitudes and small fre-

quencies. The theoretical values are obtained using

Floquet theory implemented in two distinct approach-
es: a truncated Fourier series representation in time,

and a fundamental solution matrix based on a Chesby-
shev-pseudospectral representation in space. For
large amplitude, low frequency modulation, the linear

eigenfunctions are temporally complex consisting of a
quiescent region followed by rapid change in the per-

turbed flow velocities.

001,459
PB90-221847 PC A04/MF A01
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Center for Chemical Technology.
Summary Report of NIST's (National Institute of
Standards and Technology's) Industry-Govern-
ment Consortium Research Program on Flowme-
ter Installation Effects with Emphasis on the Re-
search Period November 1988-May 1989.

G. E. Mattingly, and T. T. Yeh. May 90, 60p NISTIR-
4310

Keywords: 'Flowmeters, 'Pipe flow. Flow measure-
ment, Pipelines, Research programs. Turbulence, Ori-

fice meters. Velocity, Orifices.

The report presents results produced in a consortium-

sponsored research program on flowmeter installation

effects. The objective of the research program is to

produce improved flowmeter performance when
meters are installed in non-ideal conditions. The objec-

tive is being attained via a strategy to (1) measure, un-

derstand, and quantify the salient features of non-ideal

pipe flows from such pipeline elements as elbows, re-

ducers, valves, flow conditioners, etc. or combinations
of these, (2) to correlate meter-factor shifts for select-

ed types of flowmeters, relative to the features of

these non-ideal pipe flows so as to be able to predict
meter performance accurately in non-ideal installa-

tions, and (3) disseminate the resulting technology
through appropriate channels such as publishing the
authors' results in pertinent journals and upgrading
paper standards for flow measurement.

001,460
PB90-235276

(Order as PB90-235243, PC AOS)
National Inst, of Standards and Technology, Gaithers-
burg, MD.
Dynamics of the Bell Prover, II.

Bi-monthly rept.

F. W. Ruegg, and F. C. Ruegg. 27 Oct 89, 17p
Included in Jnl. of Research of the National Institute of
Standards and Technology, v95 n1 pi 5-31 Jan-Feb
90.
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The bell prover is widely used for gas flowrate meas-
urements by timing a known stroke of the bell as it

rises, presumably with a constant speed, from a bath
of sealing liquid. A differential equation for the bell

motion (from the previous paper of the same title) is

used together with the previous equations of motion
for the gas and sealing liquid modified here to provide
the basis for a computer simulation of the prover per-
formance. Examples of the results of the computations
show substantial fluctuations in all of the motions and
modified measurement procedures for improved accu-
racy are discussed. Proposed modifications to the
prover itself are shown by the computations to

dampen the fluctuations and to improve the measure-
ment accuracy. Only a limited number of changes of

the prover design and of the initial conditions were re-

searched for; their effect.

001,461
PB90-254657 Not available NTIS
National Inst, of Standards and Technology (NEL),
Boulder, CO. Thermophysics Div.

Non-Newtonian Molecular Dynamics and Thermo-
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The main theme of the paper is to review computer
simulation as a tool to study mechanisms in fluids and
to understand better fluid behavior. The relationship

between molecular dynamics and thermophysical
properties of fluids is reviewed very briefly. The stand-
ard simulation algorithms that are available are listed.

The authors emphasize, however, the importance of
the recent molecular dynamics techniques that incor-

porate non-Newtonian equations of motion. Two
topics are introduced as examples. First, the evidence
of a transient solid-like structure observed from simula-
tions of a dense model two-dimensional liquid is re-

ported: the authors speculate that the transient struc-

ture influences the density dependence of many ther-

mophysical properties of the real liquid. Second, a dis-

cussion of the structure factor of a system under
shear, and its relation to the properties of the fluid, is

given.

Optics & Lasers
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transport, *Free electron lasers, Infrared lasers. Laser

cavities. Losses, Optics, Peak power. Radiation shield-

ing. Stabilization, Racetrack microtrons.

The overall goal of this project is to construct and bring

into operation a free-electron laser (FEL) driven by the

racetrack microtron (RTM) electron accelerator at

NBS. NBS is providing the RTM, radiation shielded lab-

oratory space for the RTM and FEL, and experimental

areas. The scope of the project includes: modifying the

RTM injector for increased peak current; developing

electron beam transport from the RTM to the FEL: de-

veloping a wiggler and optical cavity; and developing

optical beam transport and diagnostics. Keywords:

Electron beam phase stabilization; Laser cavities; Dif-

fraction loss; Infrared lasers, (edc)
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The transformations of Gaussian radiation beams
caused by reflection off mirrors is an important issue

for FELs operating as oscillators. The reflected radi-

ation from a single incident Gaussian mode will contain

other modes due to the finite mirror size, the deflection

of the beam and mismatches in the curvature. A
method for analytic computation of the reflection

matrix is developed by taking the convolution of the

source function at the surface of the mirror with the

paraxial propagator. The mirror surface that reflects

spherical incoming wavefronts into spherical outgoing

is found to be a paraboloid. Integral expressions for

the reflection coefficients R superscript (mn) subscript

(pq) for any incoming mode u(mn) into the outgoing

u(pq) are obtained as functions of the deflection angle

phi, the reflected beam spot size W(o) and the mirror

size. The coefficient R superscript (00) superscript (00)

for the lowest-to-lowest mode reflection is determined
analytically. The spot size W(0) can then be selected,

depending on the mirror size, to maximize R super-

script (00) subscript (00). The ratio of the mirror size to

the spot size is the dominant factor determining the

reflection coefficient. The effects of deflecting the light

beam enter as small corrections, of first order in dif-

fraction angle theta(d) 1 . (rh)
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The purpose of this work is to develop techniques to

overcome the fundamental limits of present frequency

standards-the second order and residual first-order

Doppler shifts. To this end suitable frequency refer-

ence transitions are studied in ions which are stored

on electromagnetic traps and cooled by radiation pres-

sure to less than 1 K. Keywords: Atomic spectroscopy;

Doppler narrowing; Doppler shifts; Frequency stand-

ards; High resolution spectroscopy; Ion storage; Laser
spectroscopy; Penning trap; Laser cooling. (JHD)
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In the experimental program described, we deliberate-

ly broaden a well-stabilized single mode laser beam by
introducing fluctuations to the laser frequency, in order

to synthesize laser power spectra for which the fluctu-

ations are well-characterized to all orders in a statisti-

cal sense. With this technique we are able to produce
single mode laser fields which have nearly Lorentzian

power spectra at one limit, essentially Gaussian power
spectra at the other limit, and which may be varied

continuously between these two limits. 16 refs., 6 figs.

(ERA citation 11:021231)
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Researchers are developing an optical heterodyne
densitometer with the potential to measure optical

density over an unprecedented dynamic range with

high accuracy and sensitivity. This device uses a
Mach-Zender interferometer configuration with hetero-

dyne detection to make direct comparisons between
optical and RF attenuators. Researchers expect to

attain measurements of filter transmittance down to 10
to the minus 1 2th power with better than 1 percent un-

certainty. In addition, they intend to extend the tech-

nique to the problem of measuring low levels of light

scattering from reflective and transmissive optics.
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trol. Optical resonators, PAT-CL-372-32.

An optical method and apparatus is disclosed for stabi-

lizing the frequency of semiconductor lasers. The
basic system includes only the optical elements of a
conventional semiconductor laser optically coupled to

a separate, external resonator having an optical cavity

with a particular resonance frequency. The optical ge-

ometry is configured such that the output from the res-

onator is fed back to the laser only when the laser fre-

quency matches or substantially matches the reso-

nance frequency. In other disclosed embodiments, op-
tical electronic feedback loops are used to modulate
the laser injection current to stabilize the frequency
and to adjust the phase of the optical feedback signal.

001,468

PATENT-4 939 744 Not available NTIS
Department of Commerce, Washington, DC.

Method and Apparatus for Producing a Photo-
pumped VUV Laser in M06+ Ion-Containing
Plasma.
Patent.

U. Feldman. Filed 15 Nov 89, patented 3 Jul 90, 2p
PB90-238320, PAT-APPL-7-436 839
This Government-owned invention available for U.S. li-

censing and, possibly, for foreign licensing. Copy of

patent available Commissioner of Patents, Washing-
ton, DC 20231 $1.50.

Keywords: 'Ultraviolet lasers, 'Patents, Optical pump-
ing. Molybdenum ions, Multicharged ions, Vacuum ul-

traviolet radiation. Plasma, PAT-CL-732-76.

The invention relates to a method and an apparatus for

producing a photopumped VUV laser in an Mo(6-}-)
ion-containing plasma comprise photopumping the
Mo(6 + ) ion-containing plasma with radiation from
Mo(11+) ions. In one embodiment, the Mo(6-i-) ion-

containing plasma has an electron density of less than
about 10 to the 18 power/cc and the Mo(11 -)-) ions
are contained in a plasma having an electron density
greater than about 1 0 to the 20 power/cc.

001,469

PB90-136458 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Time and Frequency Div.

Tunable Far Infrared Laser Spectroscopy.
Final rept.

K. M. Evenson, D. A. Jennings, and M. D. Vanek.
1988, 9p
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Frontiers of Laser Spectroscopy of Gases, p43-
51 1988.

Keywords: 'Far infrared radiation, 'Spectroscopy,
Spectral emittance. Electromagnetic radiation. Stimu-
lated emission devices, Carbon dioxide lasers. Spec-
trum analysis. Calibrating, Reprints.

Tunable far-infrared (FIR) radiation has been generat-
ed using C02 laser difference generation in metal-in-
sulator-metal diodes either from the difference be-
tween a fixed frequency C02 laser and a tunable wa-
veguide laser, or from the difference between two
fixed frequency C02 lasers plus microwave sidebands.
Our tunable FIR source is being used to make highly
accurate FIR frequency measurements of stable spe-
cies to serve as frequency and wavelength calibration

standards; to measure frequencies of transient spe-
cies (including molecular ions) for astronomical
searches; and to study line broadening and line shape
parameters especially for atmospheric spectroscopy
applications.

001,470

PB90-152521 Not available NTIS
National Inst, of Standards and Technology (NEL),
Boulder, CO. Electromagnetic Technology Div.

Mode-Locked, Long Cavity, Erbium Fiber Lasers
with Subsequent Soliton-Like Compression.
Final rept.

J. B. Schlager, Y. Yamabayashi, D. L. Franzen, and
R. I. Juneau. 1989, 3p
Sponsored by Naval Ocean Systems Center, San
Diego, CA.
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Photonics Technology Letters 1 , n9 p264-266
Sep 89.

Keywords: Near infrared radiation. Infrared lasers.

Pulse compression. Reprints, 'Erbium lasers, 'Fiber
lasers. Model locked lasers, Solitons, Picosecond
pulses.

Erbium fiber lasers are mode-locked at the fundamen-
tal cavity frequency using an integrated-optic intensity

modulator driven by a novel pulse generator. Resulting
optical pulses at 1 536 nm are recorded with a synch-
roscan streak camera and have durations of 18-80 ps
with peak powers over 6 W. The shorter cavities yield

nearly transform-limited pulses which are narrowed by
soliton-like compression to approximately 5 ps after

propagation through an external 14 km fiber.

001,471

PB90-1 52687 Not available NTIS
National Inst, of Standards and Technology (NEL),
Boulder, CO. Electromagnetic Technology Div.
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New Compensation Method for Bulk Optical Sen-
sors with Multiple Birefringences.
Final rept.

K. S. Lee. 1989, 11p
Pub. in Applied Optics 28, n11 p2001-2011, 1 Jun 89.

Keywords: 'Optical detection, 'Birefringence, "Crys-

tals, 'Anisotropy, Tensor analysis. Electromagnetic
properties. Optical properties, Electrooptics, Dielec-

trics, Wave propagation. Fiber optics. Reprints.

The dielectric tensor of an anisotropic crystal with mul-

tiple perturbations is presented to include the effects

of multiple perturbations. To study electromagnetic

wave propagation in anisotropic crystals subject to

various influences the perturbed dielectric tensor is

substituted into Maxwell's equation. Then, a 2 x 2
transmission matrix formalism, based on a normal-

mode approach, is extended to anisotropic crystals

possessing multiple birefringences to develop com-
pensation schemes for ac optical sensors employing
the crystal. It is shown that a new compensation
method utilizing two analyzers can eliminate the ef-

fects of both unwanted linear birefringences and un-

wanted circular birefringences on the stability of the ac
bulk polarimetric optical sensor. The conditions (here

referred to as the quenching condition) in which the

compensation method becomes important are also

derived for both the voltage {or electric field) and cur-

rent (or magnetic field) sensors.

PB90-153396 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Radiometric Physics Div.

National Scales of Spectrometry in the U.S.

Final rept.

J. J. Hsia. 1987, lip
Pub. in Advances in Standards and Methodology in

Spectrophotometry, p99-109 1987.

Keywords: 'Spectrometers, "Spectroscopy, "Stand-

ards, Optical density. Reflectance, Luminous intensity.

Calibrating, Spectrophotometers, Transmittance, Re-

prints, "National Institute of Standards and Technolo-

gy-

U.S. national scales of regular transmittance, regular

reflectance, total reflectance factor, 45 degrees/0 de-

grees diffuse reflectance factor, coefficient of lumi-

nous intensity of retroreflectance, gloss, haze and opti-

cal density are established from basic principles with

reference instruments. The scales are disseminated

by means of reference and transfer instruments

through calibration services and calibrated standard

reference materials. Presented is a discussion of the

hierarchy of spectrophotometric standards and meas-
urement capabilities at the U.S. National Bureau of

Standards.

PB90-161670 PC A04/MF A01
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Center for Electronics and Electri-

cal Engineering.

Metrology for Electromagnetic Technology: A Bib-

liography of NIST (National Institute of Standards
and Technology) Publications.

M. E. DeWeese. Aug 89, 56p NISTIR-89/3921
Also available from Supt. of Docs. Supersedes PB89-
147847.

Keywords: "Electromagnetic radiation, "Cryogenics,

"Bibliographies, "Metrology, Optical communication,

Electrooptics, Superconductors, Lasers, Standards.

The bibliography lists the publications of the personnel

of the Electromagnetic Technology Division of NIST
during the period from January 1970 through publica-

tion of the report. A few earlier references that are di-

rectly related to the present work of the Division are

also included. The Electromagnetic Technology Divi-

sion was formed during the reorganization of the Na-

tional Bureau of Standards (now the National Institute

of Standards and Technology) in April 1978 by com-
bining parts of the former Electromagnetics and Cryo-

genics Divisions. It develops measurement methods
and standards and provides metrological support for

laser systems, optical communication equipment,

cryoelectronics, superconductors, and other unusual

electrical engineering materials.

001.47'i
PB90-163932

(Order as PB90-1 63874, PC A04)
National Inst, of Standards and Technology, Gaithers-

burg, MD.

Search for Optical Molasses in a Vapor Cell: Gener-
al Analysis and Experimental Attempt.
A. L. Migdall. 1989, 6p
Office of Naval Research, Arlington, VA.
Included in Jnl. of Research of the National Institute of

Standards and Technology, v94 n6 p373-378.

Keywords: "Lasers, "Cooling, Viscosity, 'Optical mo-
lasses, 'Vapor cells. Cold atoms.

The authors analyze the application of optical molas-
ses to a thermal vapor cell to make and collect cold
atoms. Such as arrangement would simplify the pro-

duction of cold atoms by eliminating the difficulty of

first having to produce and slow an atomic beam. The
authors present the results of our calculations, com-
puter models, and experimental work.

001,475
PB90-170135 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Radiation Source and Instrumenta-
tion Div.

NIST/NRL (National Institute of Standards and
Technology/Naval Research Laboratory) Free-
Electron Laser Facility.

Final rept.

P. H. Debenham, R. L. Ayres, J. B. Broberg, R. I.

Cutler, B. C. Johnson, R. G. Johnson, E. R.

Lindstrom, D. L. Mohr, J. E. Rose, J. K. Whittaker, N.

D. Wilkin, M. A. Wilson, C. M. Tang, P. Sprangle, and
S. Penner. 1989, 8p
Grant N00014-87-F-0066
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Proceedings of SPIE (Society of Photo-Optical
Instrumentation Engineers) - Free-Electron Lasers II,

V1133 P89-961989.

Keywords: Reprints, 'Free electron lasers. Racetrack
microtrons. Laser oscillators. Tunable lasers. Picosec-
ond pulses. National Institute of Standards and Tech-
nology.

A free-electron laser (FEL) user facility is being con-
structed at the National Institute of Standards and
Technology (NIST) in collaboration with the Naval Re-
search Laboratory. The FEL, which will be operated as
an oscillator, will be driven by the electron beam of the

racetrack microtron (RTM) that is nearing completion.
Variation of the electron kinetic energy from 1 7 MeV to

185 will permit the FEL wavelength to be tuned from
200 nm to 1 0 micrometers. The FEL will emit a contin-

uous train of 3-ps pulses at 66 MHz with an average
power of 1 0-200 W, depending on the wavelength, and
a peak power of up to several hundred kW. An experi-

mental area is being prepared with up to five stations

for research using the FEL beam. Initial operation is

scheduled for 1991.

001,476
PB90-170846 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Radiation Physics Div.

Ultraviolet and Soft X-ray Measurement Services
at NBS (National Bureau of Standards).
Final rept.

W. R. Ott. 1987, 12p
Pub. in 'Innovation: Key to the Future,' NCSL Work-
shop and Symposium Technical Presentations,

Denver, CO., July 1 2-1 6, 1 987, p69-1 -69-1 2.

Keywords: 'Ultraviolet radiation, Ultraviolet detectors,

Radiometry, Standards, Reprints, 'Sort x rays. X-ray

detection. X-ray sources, Calibration, National Institute

of Standards and Technology.

In the wavelength region between 4-350 nm, NBS
offers a variety of standard sources and detectors

which may be used to calibrate the radiant power of

unknown sources or the response of radiation detec-

tors and spectral radiometers. A brief review of the

available services is given. In addition, several current

projects which are meant to improve the accuracy,
performance, and variety of ultraviolet and soft x-ray

radiometric standards are mentioned.

001.477
PB90-187634 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Optical Fiber Measurements: Results of Interlabor-

atory Evaluations.
Final rept.

D. L. Franzen. 1988, 3p
Pub. in Proceedings of SPIE (Society of Photo-Optical

Instrumentation Engineers) - Fiber Optics Reliability:

Benign and Adverse Environments II, v992 p242-244
1988.

Keywords: 'Fiber optics. Optical measurement. At-
tenuation, Bandwidth, Reprints, 'Optical fibers. Nu-
merical aperture, Cutoff wavelength, Multimode.

Results of industry-wide round robin comparisons ad-
ministered by the National Bureau of Standards and
the Electronic Industries Association are presented.
Multimode fiber parameters include attenuation, band-
width, core diameter, and numerical aperture. Single-
mode fiber parameters include cut-off wavelength and
mode-field diameter.

001,478
PB90-188384 Not available NTIS
National Inst, of Standards and Technology (NEL),
Boulder, CO. Electromagnetic Technology Div.

Soliton-Like Compression of Pulses from Erbium-
Fiber Lasers.
Final rept.

J. B. Schlager, Y, Yamabayashi, and D. L. Franzen.
1989, 4p
Pub. in Proceedings of European Conference on Opti-
cal Communication (15th), Gothenburg, Sweden, Sep-
tember 10-14, 1989, p62-65.

Keywords: Light pulses. Reprints, 'Erbium lasers,

'Fiber lasers, 'f^/lode locked lasers. Picosecond
pulses, Solitons, Compression.

Erbium-fiber lasers with cavity lengths of 5 to 5000 m
are mode-located at the fundamental cavity frequency.
Pulse durations vary from 13 to 80 ps; the shorter
pulses exhibit soliton-like compression and higher
order effects when propagated through external fibers.

001,479
PB90-188590 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Time and Frequency Div.

Current Status of Frequency Calibration Tables (0
to 3000 cm(-1)) for Tunable Diode Lasers from Het-
erodyne Frequency Measurements.
Final rept.

J. S. Wells, M. D. Vanek, A. G. Maki, M. Schneider,
and A. Hinz. 1989, 16p
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Proceedings of International Symposium on
Monitoring of Gaseous Pollutants by Tunable Diode
Lasers (2nd), Freiburg, F.R. G., October 17-18, 1988,
pi 22-1 37 1989.

Keywords: 'Frequency measurement, 'Carbon disul-

fide. Nitrogen oxide(N20), Infrared spectra. Hetero-
dyning, Semiconductor lasers, Tables(Data), Molecu-
lar spectroscopy, Repnnts, 'Carbonyl sulfide, 'Nitrous
oxides, 'Calibration, Tunable lasers.

The research involves the use of heterodyne frequen-
cy measurements as well as the analysis and fitting of

the infrared spectra of selected molecules. Of major
interest are the linear triatomic molecules OCS and
N20, which together cover a sizeable portion of the O
to 3000/cm region. Some heterodyne frequency
measurements can be made by locking a tunable
diode laser (TDL) to an absorption feature of OCS, for

example, and comparing the TDL frequency directly

against a C02 laser frequency standard. The transfer

oscillator techniques and calibration tables resulting

from the new frequency measurements on OCS and
CS2 are presented. Current status of calibration tables
is given for an interim OCS atlas, an N20 atlas, and
several other molecules of interest.

001,480
PB90-192576 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Radiometric Physics Div.

Tunable Dye Laser Spectrometry.
Final rept.

A. R. Schaefer, and N. P. Fox. 1987, 19p
Pub. in Advances in Standards and Methodology in

Spectrophotometry, p325-343 1 987.

Keywords: 'Spectrophotometry, 'Spectroradiometers,
Interference filters, Irradiance, Transmittance, Re-
prints, 'Laser spectroscopy. Continuous wave lasers,

Tunabile lasers, Dye lasers, Intercomparison.

The method of using a CW dye laser for spectroradio-
metric and spectrophotometric measurements as de-
veloped and practiced at NBS and NPL is described. A
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brief review of the development of this concept at NBS
is given, followed by a description of the present

system and a proof of concept measurement with the

NBS High Accuracy Spectrophotometer. The paper

goes on to describe several Intercomparlsons which

have relied on the use of dye laser spectrometry.

These are an NBS electron storage ring - silicon detec-

tor - spectral irradiance scale intercomparison and an
improved accuracy intercomparison of two primary ra-

diometric standards: the NPL cryogenic radiometer

and the PTB electron storage ring BESSY. Transmit-

tance intercomparlsons of NBS and NPS interference

filters are also presented. Finally, a brief description is

made of suggested proposals of future directions for

research.

PB90-205956 Not available NTIS
National Inst, of Standards and Technology (NtVIL),

Gaithersburg, MD. Radiometric Physics Div.

International Intercomparison of Regular Trans-
mlttance Scales.
Final rept.

K. L. Eckerle, E. Sutter, G. H. C. Freeman. G. Andor,

and L. Fillinger. 1990, 6p
Pub, in Metrologia 27, p33-38 1990.

Keywords: *Transmittance, Optical filters, Spectropho-

tometers, Glass, Reprints, Interlaboratory compari-

sons. Uncertainty.

An intercomparison of the regular spectral transmit-

tance scales of NIST, Gaithersburg, MD (USA); PTB,
Braunschweigh (FRG); NPL, Teddington, Middlesex

(UK); and OMH, Budapest (H) was accomplished using

three sets of neutral glass filters with transmittances

ranging from approximately 0.92 to 0.001. The differ-

ence between the results from the reference spectro-

photometers of the laboratories was generally smaller

than the total uncertainty of the interchange. The rela-

tive total uncertainty ranges from 0.05% to 0.75% for

transmittances from 0.92 to 0.001. The sample-in-

duced error was large, contributing 40% or more of the

total except in a few cases.

PB90-206087 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Equipment Div.

Calculation of Metameric Reflectances.
Final rept.

J. A. Worthey. 1988, 9p
Pub. in Color Research and Application 13, n2 p76-84
Apr 88.

Keywords: 'Color, "Illuminating, Reflectance, Lumin-

aires. Reprints, "Metamerism.

Object-color metamerism becomes visually apparent if

two objects match under one light, but not under a
second. In the present paper, a method if derived by

which metameric object colors can be calculated,

given the light under which they are to match, and the

light under which they are to mismatch. While the

method may not give the greatest possible mismatch
under the second light, it comes close to doing so. It

gives practical guidance for avoiding or achieving me-
tamerism. The method is not primarily a matter of trial-

and-error and statistics, but depends on a simple cal-

culation that operates on the spectral power distribu-

tions of the two lights, and the sets of color-matching

functions under the two lights. For a given person, of

course, color-matching functions should remain con-

stant, but the method can as well deal with 'observer

metamerism,' meaning the effects of observer differ-

ence.

001,483
PB90-231150 PCA11/MFA02
Quick, Finan and Associates, Washington, DC.
U.S. Investment Strategies for Quality Assurance.
Planning rept. 90-1.

Apr 90, 237p NIST/GCR-90/576
Contract NANB-8C5033
Sponsored by National Inst, of Standards and Tech-
nology, Gaithersburg, MD. Technology Services.

Keywords: "Semiconductor devices, "Quality assur-

ance, "Investments, "Fiber optics. Industries, Trends,

Case studies, Japan, Surveys, Corporations, Competi-
tion, Technology innovation. Optical fibers.

Investment trends and overall industrial strategies for

quality assurance are analyzed. Case studies of the

semiconductor and optical fiber industries are under-

taken. Data collection for the case studies is accom-

plished through analysis of the relevant literature and
telephone and mail surveys. Industrial quality is de-
fined in terms of its major components to allow more
detailed analysis of the foci of corporate strategies and
the shifts in these strategies over time. Adoption of in-

dividual components as part of corporate strategy is

not related to company size but rather to commitment
to competing successfully in global markets. Interna-

tional comparisons of strategies are made. The U.S.

optical fiber industry invests relatively more in quality

than do its foreign competitors, but the industry de-

fines quality in a narrower, more traditional way com-
pared to the semiconductor industry. The latter has
adopted, in response to intense foreign competition,

adopted a broader, systems view of quality similar to

that of the Japanese. NIST is judged by respondents
to play a significant role in providing measurement
technology that is relevant for quality-related strate-

gies.

001,484
PB90-241662 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Atomic and Plasma Radiation Div.

Wavelengths and Intensities of a Platinum/Neon
Hollow Cathode Lamp in the Region 1100-4000 A.
Final rept.

J. Reader, N. Acquista, C. J. Sansonetti, and J. E.

Sansonetti. 1990, 36p
Pub. in the Astrophysical Jnl. Supplement Series 72,

P831-866 Apr 90.

Keywords: "Ultraviolet spectra, "Platinum, Frequency
standards. Neon, Intensity, Reprints, Wavelength
standards. Hollow cathode lamps.

The spectrum of a platinum hollow cathode lamp con-
taining neon carrier gas was recorded photographical-
ly and photoelectrically with a 10.7 m normal-incidence
vacuum spectrograph. Wavelengths and intensities

were determined for about 3000 lines in the region

1 1 00-4000 A. The uncertainty of the measured wave-
lengths is estimated to be -i- or - 0.0020 A. Ritz-type

wavelengths are given for about 550 classified lines of

Pt II with uncertainties varying from + or - 0.0004 A to

+ or - 0.0025 A. The uncertainty of the relative intensi-

ties is estimated to be about 20%.

001,485
PB90-254392 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Atomic and Plasma Radiation Div.

Laser Produced Plasma X-ray Ultraviolet (XUV) Ra-
diation Source.
Final rept.

J. M. Bridges, C. L. Cromer, and T. J. Mcllrath. 1986,

7p
Pub. in Proceedings of SPIE (Society of Photo-Optical
Instrumentation Engineers) - X-ray Calibration: Tech-
niques, Sources and Detectors, v689 pi 9-25 1 986.

Keywords: Ultraviolet spectroscopy, Radiometry, Re-
prints, "Light sources, "Extreme ultraviolet radiation.

Laser-produced plasma. Soft x rays. Laser targets.

XUV radiation from a laser-produced plasma was in-

vestigated using a 1 .5 m grazing incidence monochro-
mator with a channel electron multiplier array detector.

This instrument provides relatively high spectral reso-

lution as well as linear response over a large dynamic
range. Spectra from 8 to 40 nm were obtained from
plasmas generated by a 0.5 J Nd:YAG laser focused
on the following different target materials: Al, Cu, Fe,

Sn, Sm, Hf, Yb, W and Pb. Reproducibility of emission
and effects of laser energy and focus on the output
were measured.

001.486
PB90-254541 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Ceramics Div.

Modeling Refractive Index in IVIixed Component
Systems.
Final rept.

A. Feldman. 1988, 4p
Pub. in Proceedings of SPIE (Society of Photo-Optical
Instrumentation Engineers) Modeling of Optical Thin
Films, v821 p1 29-1 32 1988.

Keywords: "Optical materials, Refractivity, Thin films.

Mixtures, Mattiematical models, Measurement, Meet-
ings, Optical coatings, Microstructure, Reprints, "Opti-

cal models. Predictive equations.

The refractive index of an optical film composed of a
mixture of more than one constituent is a function of

the microstructure of the film. Even films that are nomi-
nally of a single material have refractive index values
that require interpretation on the basis of mixed com-
ponent models because the values differ significantly

from the values in equivalent bulk materials. In the
latter case, the film is usually a mixture of bulk material
and voids, or bulk material, voids, and adsorbed water.
Many models have been used to explain the refractive

indices of mixed component systems. The Lorentz-
Lorenz model, the Drude model, and the effective
media approximation (EMA or Bruggeman model) are
the most common models used to estimate isotropic

refractive indices of mixtures of isotropic materials.

Films composed of anisotropic microstructures, how-
ever, require other models such as the Bragg and Pip-

pard model. One use of mixed component models
would be to predict the porosity of optical films. An-
other would be to predict the refractive index of coeva-
porated films. However, no one model is applicable to
all situations. Therefore, the prediction of refractive

index becomes difficult. Usually, the model is chosen
after the set of measurements has been done.

001,487
PB90-254624 Not available NTIS
National Inst, of Standards and Technology (NEL),
Boulder, CO. Electromagnetic Technology Div.

Bent Planar Waveguides and Whispering Gallery
Modes: A New Method of Analysis.
Final rept.

I. C. Goyal, R. L. Gallawa, and A. K. Ghatak. 1990,
8p
Pub. in Jnl. of Lightwave Technology 8, n5 p768-774
May 90.

Keywords: Matrix methods. Bending tests, Losses, Re-
prints, "Optical waveguides. Whispering gallery

modes.

A new matrix method is used to analyze bent planar
optical waveguides. The method is a modification of an
earlier method and may therefore be used with absorb-
ing or leaky structures. The new method is a refine-

ment of the old matrix method inasmuch as a non-uni-
form refractive index is approximated by a series of
linear profiles rather than a series of uniform profiles.

The method is used to analyze a bent planar wave-
guide, yielding bend loss directly. The effect of whis-
pering gallery modes has also been studied. It appears
that a whispering gallery explanation given earlier may
not be adequate.
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PB90-254749 Not available NTIS
National Inst, of Standards and Technology (NML),
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Stimulated Raman Scattering and Coherent Anti-
Stokes Raman Spectroscopy in High-Pressure
Oxygen.
Final rept.

W. R. Lempert, B. Zhang, R. B. Miles, and J. P.

Looney. 1 990, 8p
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC.
Pub. in Jnl. of the Optical Society of America B 7, n5
p71 5-721 May 90.

Keywords: "Oxygen, 'Raman spectroscopy. Reprints,
Vibrational states, Raman effect. High pressure.

A high-pressure oxygen cell has been used to gener-
ate vibrational stimulated Raman scattering, using a 0-
switched laser. Peak first-Stokes conversion efficien-

cies of 6% are reported, and direct use of the cell

output for stimulated Raman pumping of oxygen in

room air to the first vibrationally excited level is demon-
strated. Coherent anti-Stokes Raman spectroscopy is

used to study the density dependence of the 298-K 0-
branch line shape in the 5-31-amagat range, with the
results compared with spectral models that incorpo-
rate the effects of intermolecular rotational energy
transfer.

001,489
PB90-254897 Not available NTIS
National Inst, of Standards and Technology (NEL),
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Integrated-Optic Laser Fabricated by Field-Assist-
ed Ion Exchange in Neodymium-Doped Soda-
Lime-Silicate Glass.
Final rept.

N. A. Sanford, K. J. Malone, and D. R. Larson. 1990,
3p
Pub. in Optics Letters 1 5, n7 p366-368, 1 Apr 90.
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Keywords: Near infrared radiation, Infrared lasers,

Argon lasers, Reprints, 'Waveguide lasers, Integrated

optics, Glass lasers, Laser pumping, Neodymium
lasers.

A continuous-wave integrated-optic channel wave-
guide laser operating at 1.057 micrometers fias been
fabricated in neodymium-doped soda-lime-silicate

laser glass. The device was end-fire pumped with the

0.528 micrometer line of an argon-ion laser. Threshold

for laser action occurs for an absorbed pump power of

31 mW. The slope efficiency for the integrated-optic

laser is estimated to be 0.5%. Field-assisted ion ex-

change in a eutectic melt of CaN03 and KN03 was
used to form the waveguide.
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Scattered Light and Other Corrections in Absorp-
tion Coefficient Measurements in the Vacuum Ul-

traviolet: A Systems Approach.
R. Klein, W. Braun, A. Fahr, A. Mele, and H. Okabe.
1990, 8p
Prepared in cooperation with Rome Univ. (Italy), and
Howard Univ., Washington, DC.
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Data acquisition, Error analysis. Correction, 'Vacuum
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A systems approach in which computer automation is

applied to a vacuum ultraviolet spectrometer and auxil-

iary components is described. The errors associated

with the measurement of gaseous absorption coeffi-

cients in the vacuum ultraviolet are considered. The
presence of scattered light introduces large errors par-

ticularly at those wavelengths where the source used

is characterized by low intensity. In the case of a D2
light source this occurs in the region 120 to 130 nm.

Simple considerations explain the variation of the ab-

sorption coefficient determinations in the presence of

scattered light and lead to an appropriate treatment of

the data to eliminate the error. Experimental results

are presented illustrating the efficiency and precision

obtainable with the present approach.
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Scanning System for Measuring Uniformity of

Laser Detector Response and Laser Beam Dimen-
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A. L. Rasmussen, W. E. Case, and A. A. Sanders.
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tion. Optical detectors. Computer software.

The reliability of detector calibration depends upon the

uniformity of detector response and the dimensions of

the interacting laser beam. The report describes a

computer-controlled scanning system for measuring

these parameters. Appendixes A through J present

many important details needed to understand and use

the system. Appendix J describes the linear detector

(ROSY 7-1) that monitors the detector under calibra-

tion in the scanning system. The device to be meas-
ured is scanned in a plane perpendicular to the axis of

a stationary laser beam. Software using output and po-

sition data give surface graphics and information, and

beam radius and shape. To determine linearity, meas-
urements are made at two or more power densities.

The user may determine experimentally the effect of

changing beam size on uniformity measurements. Uni-

formity scans in the report fluctuated more for smaller

beams than larger ones. They were smoothed and
rounded for beams larger than coordinate steps. The
remainder of the report describes system layout and
interfacing parts, software, measurement procedures,

examples, applications, and conclusions.
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R. E. Drullinger, J. H. Shirley, D. J. Glaze, and L.

Hollberg. 1989, 5p
Pub. in Frequency Standards and Metrology, pi 1 6-1 1
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Keywords: 'Frequency standards, 'Standards, Optical

pumping. Reprints, Laser applications, US NIST.

An optically pumped primary frequency standard is

being constructed at the National Institute for Science
and Technology. To achieve the potential accuracy of

this new technology, a thorough reconsideration of all

the potential systematic errors has been undertaken.
Based on the needs of the optical pumping process
and other improved technologies (ovens and cavities),

a unique beam tube has been designed and fabricat-

ed. The laser performance necessary to allow full real-

ization of the optically pumped clock's potential has
been achieved by an optical feedback technique. The
design goal includes a total frequency uncertainty of

no more than 1 0 to the -1 4 power.
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The photothermal displacement technique is applied

to the study of propagation loss in optical channel wa-
veguides. Thermal expansion of the substrate surface

due to the absorption of guided light is probed with a
laser beam reflected from the surface. The technique
is non-contact, has a high spatial resolution, and is ap-

plicable to a wide variety of waveguides, including

packaged devices. Attenuation is measured in ion-ex-

changed glass waveguides at a wavelength of 1 .3 mi-

crometers.
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Ultra Stable Cavity-Stabilized Lasers with Sub-
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The authors found that it is readily possible to lock to

an interferometer resonance with a noise level of

about 50 mHz. Experiments reported elsewhere show
that the authors are locking onto the 80 kHz linewidth

cavity resonances with an accuracy of 1 or 2 Hz. The
long-term stability of these suspended reference inter-

ferometers is surprisingly good. The observed length

change of about -2 x 1 0 to the -1 0 power/day appears
to be pure uniform drift which can be predicted with

1 % accuracy or better for a day. There is preliminary

evidence that, as far as aging is concerned, ULE may
be a more attractive interferometer material than Zero-

dur. Finally, the authors are somewhat disappointed in

the first experiments directly heterodyning two such
cavity stabilized lasers.

Sulfurlike Spectra of Copper through Molybde-
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Final rept.

V. Kaufman, J. Sugar, and W. L Rowan. 1990, 8p
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quence.

The sulfurlike spectra of copper through molybdenum
have been identified from observations in tokamak-
and laser-generated plasmas. Wavelengths of electric-

dipole transitions of the 3s(2) 3p(4)-(3s3p(5)-(-3s(2)
3p(3)3d) array in the range 75 to 305 A are given. The
wavelength uncertainty is estimated to be 4- or - 0.007
A. These data have been combined with previously re-

ported wavelengths of magnetic-dipole transitions to
determine energy levels for the isoelectronic se-
quence Cu XIV through Mo XXVII including Rb and Sr
for which no observations were made. Ground configu-
ration intervals obtained from magnetic-dipole transi-

tions are compared with Dirac-Fock calculations to

predict unknown values and to correct misidentifica-

tions. Wavelengths previously classified as chlorine-
like in Cu through Zr are now classified as sulfurlike

lines. A new set of observed and interpolated wave-
lengths for that transition is presented for Cu through
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A source which produces a rather uniform distribution

of spectral lines over the wavelength range from 1 1

5

to about 350 nm is being investigated as a secondary
radiometric standard for use in space. The source is a
sealed lamp with a hollow cathode of platinum and a
fill gas of neon. A version of the lamp has already been
flown in space but only as a wavelength standard. The
following properties were studied: warmup time, stabili-

ty, emission as a function of current, repeatability, spa-
tial characteristics, impurities, angular dependence,
long term behavior, and radiance.
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The author presents a history of the scratch-and-dig
standard for optical surface quality and shows that this

standard has since its inception been recognized as a
cosmetic standard and not as an objective or perform-
ance standard. In addition, the author attempts to

dispel the myth that the scratch standard was changed
during the 1960s and shows that scratch number
cannot be related to scratch width. Finally, the author
describes a preliminary aging experiment that sug-
gests that the scratch standards have not aged with

time and are, in fact, extremely stable.
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Absolute Specular Reflectometer with an Autocol-

limator Telescope and Auxiliary Mirrors.

Technical note (Final).

T. M. Wang, K. L. Eckerle, and J. J. Hsia. Aug 90,

32p NIST/TN-1280
Also available from Supt. of Docs, as SN003-003-
03032-5.

Keywords: 'Reflectometers, Infrared spectrophoto-

meters, Reflection, Alignment, Ivlirrors, Strong method,

Uncertainty.

The Strong method for measuring reflectrance is used

in many laboratories. However, an uncertainty in the

angular position of the sample can lead to large errors.

A novel use of an autocollimator telescope with two

auxiliary mirrors (ACTAM) can reduce this angular un-

certainty and lead to more accurate measurement of

reflectance. The instrumentation, its adjustment,

measurement procedure, results, and uncerlainties

are discussed. The total uncertainty for the reflectance

measurement of a gold mirror was found to be less

than 0.0025 over the wavelength region 2 to 22 mi-

crometers.
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Metal halides.

Subjects were asked to sort samples from the Optical

Society of America (OSA) Uniform Color Scales set

into 33 color categories under four separate illumin-

ants: tungsten-incandescent, metal hallde, high-pres-

sure sodium, and clear mercury. Sorting required that

each color sample be designated as a 'good,' 'accept-

able,' or 'poor' example within one of the eleven basic

color categories specified by Berlin and Kay. Three in-

dices of the categorical color-rendering capacity of the

sources were developed. Assuming tungsten-incan-

descent as the reference illuminant, all three meas-
ures rated the color-rendering quality of the tested illu-

minants from best to worst in the order listed above, in

agreement with the CIE color-rendering index.
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The authors report high precision, high spectral resolu-

tion measurements of the absorption coefficient of sili-

con in the spectral region from 1.61 to 1.65 eV. Their

data show a smooth absorption spectrum with no dis-

cernable features in this spectral region where struc-

ture has been reported previously. Their data and anal-

ysis suggest that the second indirect transition in sili-

con has yet to be detected in absorption coefficient

spectra.
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The spectrum of redistributed light that results from ex-

citation by monochromatic near-resonant incident light

has been observed in calcium perturbed by argon. The
two components were found to be well described by
the astrophysical redistribution functions R(ll) and
R(lll) for the Rayleigh and fluorescent peaks, respec-

tively. The Doppler width of the Rayleigh component
was observed to be (square root of 2) larger than that

of the fluorescent component, when observed at right

angle to the incident beam, cleariy demonstrating the

coherence of this part of the scattering. The ratio of

fluorescent to Rayleigh intensity was independent of

detuning within the range examined, which was well

within the impact region, and increased linearly with

argon pressure in a manner that is consistent with an
identification of the cross section for redistributing col-

lisions with that for line broadening.
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ADC Errors in Quantitative FT-IR Spectroscopy.
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form spectroscopy.

Analog-to-digital converters (ADCs) are the interface

between the analog data actually collected by a Fouri-

er transform infrared (FT-IR) spectrophotometer and
the digital computer which processes these data. In

the typical case of absorption spectra obtained using a
broadband source, interferograms with a very wide dy-

namic range (typically on the order of one million: 1 ) are

required in order to produce spectra with adequate
signal-to-noise ratios. This is a very demanding appli-

cation, especially for a high-speed ADC. A numerical

model of the effect of ADC errors, of + or - 1 least

significant bit (LSB) shows that they can produce
errors as large as 50% on the height of peaks in an
absorbance spectrum at low signal levels. The result is

consistent with the authors' experimental observa-

tions. They tested four ADC circuit boards (all the

same model) in their FT-IR spectrometer. At low signal

levels, the disagreement between peak heights in

spectra collected using the different ADC boards
ranged as high as 30%, even though none of them
produced the low-wavenumber distortions characteris-

tic of inadequate ADC performance.
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Sub-milliwatt pulses from a laser diode are injected

into an erbium-fiber ring amplifier gated by an acousto-
optic modulator; 90 ps duration pulses experience an
internal gain of 46 dB giving a peak output power of 4
W at a repetition rate of 40 kHz.

001,504
PB91-1 34098 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Time and Frequency Div.

Optical Stabilization of Semiconductor Lasers.
Final rept.

L. Hollberg. 1 989, 5p
Pub. in Proceedings of Symposium on Frequency
Standards and Metrology (4th), Ancona, Italy, Septem-
ber 5-9, 1 988, p231 -235 1 989.

Keywords: "Semiconductor lasers, "Frequency stabili-

ty. Stabilization, Line width. Reprints, Line narrowing.

Optical feedback.

The method of using resonant optical feedback to sta-

bilize the frequency of semiconductor lasers has
proved valuable for a number of applications. It is one
of a number of possible optical stabilization methods,
as opposed to electronic stabilization methods, and

contrasts from other optical methods in that the optical

feedback comes from a high Q (quality factor) optical

resonator. This technique for frequency stabilization

uses commercially available lasers and Fabry-Perot
cavities and can reduce diode laser linewidths to as
low as 3 kHz. The resonance of the Fabry-Perot cavity

serves as the frequency reference which stabilizes the
lasers oscillation frequency and narrows its linewidth.
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The authors obtained laser action from the CH2D0D
molecule optically pumped by C02 laser radiation.

Eight lasing transitions were identified as originating

from CH2D0D; an additional 21 transitions also lased,

but were assigned to the CH2D0H molecule, and 2 to

CH30H, even though the isotopic purity of the sample
was given as 98%. The relative intensity, relative po-
larization and frequency of all the lines were meas-
ured. The eight lines are distributed between 145.8
and 479.2 micrometers.
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Contents:
Recommended Values of the Fundamental

Physical Constants-A Status Report;
An International Comparison of Absolute Radiant

Power Measurement Capabilities;

Results of a CIE Detector Response
Intercomparison;

Effects of the International Temperature Scale of

1990 (ITS-90) on CIE Documentary Standards
for Radiometry, Photometry, and Colorimetry;

An Accurate Value for the Absorption Coefficient

of Silicon at 633 nm;
Hard X-Ray Microscope with Submicrometer

Spatial Resolution;
Software Techniques to Improve Data Reliability

in Superconductor and Low-Resistance
Measurements.
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Experiments on strongly-coupled nonneutral ion plas-

mas, performed at the National Bureau of Standards,

are summarized. The authors first discuss strong cou-

pling of small numbers (<100) of macroscopic and
atomic ions confined in Paul (electrodynamic) traps, in

which crystalline structures are observed. They then

discuss experiments in which shell structure is ob-

served for up to 10,000 atomic ions confined in static

electric and magnetic fields. In their experiments, they

have progressed from working with very small num-
bers of ions up to an intermediate value. Future experi-

ments are suggested, including some where infinite

volume behavior might be observable.
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ELENDIF calculates the time evolution of the electron

energy distribution function in a mixture of partially ion-

ized gases with or without an applied electric field. The
code can treat inelastic and superelastic processes,

electron-electron and electron-ion collisions, photon-

electron (free-free) processes, attachment and recom-
bination, ionization including a distribution of second-

ary electrons, and an external source of electrons (e.g.

an electron beam). The code also computes the mean
electron energy, drift velocity, diffusion coefficient, rate

coefficients and energy flow rates for the processes
being included in the calculation.
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The interpretation of measurements of the properties

of weakly ionized plasmas in terms of diffusion of elec-

trons and ions is reviewed both critically and tutorially.

A particular effort is made to tie together various as-

pects of charged particle diffusion phenomena in qui-

escent, partially ionized plasmas. The concepts of dif-

fusion length and effective diffusion coefficient and the

treatment of partially reflecting boundaries are devel-

oped in the limit of the space-charge-free motion of the

electrons or ions. A simplified derivation of the screen-

ing length for space charge electric fields is followed

by a review of the conventional derivation of diffusion

in the ambipolar limit. The role of diffusion in the decay
of charged particle densities and wall currents during

the afterglow of a discharge is considered. The effects

of collapse of the space charge field and of diffusion

cooling are reviewed. Finally, the application of the dif-

fusion models to a number of different discharges is

discussed.
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Measurements on the NIST GEC Reference Cell.
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Measurements performed on the NIST Gaseous Elec-

tronics Conference (GEC) Reference Cell are de-
scribed. The purpose of the discharge cell is to provide
an affordable experimental platform for researchers
that is physically identical from laboratory to laborato-

ry, so that reference data can be generated and vari-

ous experimental techniques and models can be cross
correlated. Four laboratories agreed to conduct identi-

cal initial measurements on four cells manufactured at

the same time. This would ensure the greatest possi-

ble uniformity and allow direct comparison of results.

The experimental conditions for the present measure-
ments are those specified for intercomparison and in-

clude 1 inch interelectrode spacing, grounded lower
electrode, capacitively coupled RF power, cooled
electrodes (20 C), electrode ground shields and
99.999% argon. The specific measurements to be
made were: (1) the waveforms of the fundamental
through the fifth harmonic of the RF voltage and cur-

rent, including their magnitude and phase; (2) the gas
flow rate and pressure; and (3) the DC self-bias volt-

age.

Radiofrequency Waves
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Quantitative estimation of the electromagnetic fields

radiated by electrostatic discharges (ESD) is of impor-

tance to the users and computer industry. Analytical

and experimental results, based on a new theoretical

model and specific measurement system, are present-

ed to achieve the objective. The ESD spark is modeled
as an electrically short, time dependent, linear dipole

situated above an infinite ground plane. The specific

measurement system consists of a newly designed
broadband, time-domain TEM horn antenna, a wide-

band digitizing oscilloscope, and a desktop computer.
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The requirements for electromagnetic field measure-
ments at microwave and millimeter wave frequencies

in both the laboratory and the field are discussed. Cur-

rent National Institute of Standards and Technology
(NIST) capabilities and intended extensions are pre-

sented. The NIST anechoic chamber facility can gen-

erate calibrated fields up to 1 8 GHz and will soon be
extended to 40 GHz. Future extensions will be 2 GHz
bands centered at 60 GHz and 95 GHz. Transfer

standard probes developed by NIST are available up
to 18 GHz, and work is in progress to develop probes
which would operate to 1 10 GHz. It is not clear wheth-
er these probes (if successfully developed) would be
suitable for field use, as hazard meters, for example.
For measurement in the field, electric-field probes
which are claimed to operate to 40 GHz are available

commercially. Small, transportable facilities for calibra-

tion of probes in the field are not readily available. The
paper discusses the present situation in these areas.

presents current NIST work to extend the relevant ca-
pabilities, and notes present and probable future defi-

ciencies.
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The L/sub 2,3/ soft x-ray emission (SXE) spectra of Al
in metallic Al, Al-Mn alloys, dilute Al-Mg alloys, the in-

termetallic compounds LiAl and Ni sub 3 Al, the semi-
conducting alloy (AI-Ga)As and insulating Al sub 2 O
sub 3 are presented. The spectra provide a measure of
the s-like partial density of states (PDOS) localized at

the Al atoms and show prominent qualitative features
that may be identified with each of the major types of
bonding in solids, i.e., metallic, covalent and ionic. The
spectra of metallic Al and of the Al-Mn alloys have par-
abolic densities of states characteristic of nearly free
electron PDOS's. Al in Mg alloys have metallic PDOS's
with a strong enhancement of the low energy region of

the spectrum which is associated with screening of the
extra charge on the Al ion core. In LiAl, the Al has tet-

ragonal local symmetry, the spectrum is similar to that
of silicon, and the bonding is a combination of covalent
and metallic. In Al/sub x/Ga/sub 1-x/As alloys, the Al

has tetragonal local symmetry, but the spectrum is

strongly modified from the characteristic covalent form
by the presence of a strong ionic component in the
bonding. Finally, the spectrum of Al sub 2 O sub 3
shows features characteristic of localized electronic
orbitals and ionic bonding. 15 refs., 6 figs. (ERA cita-

tion 13:003687)
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processes, Paris, France, 14 Sep 1987.
Portions of this document are illegible in microfiche
products.
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Quantum Efficiency, Soft X Radiation, Superconducti-
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We present e-beam excited soft x-ray emission spec-
tra and total photoelectron yield spectra in the 20 to

600 eV photon energy range for the Ba sub 2 YCu sub
3 0/sub 7-x/ superconductor. We confirm the 2-f va-
lency of Cu in the compound by total yield measure-
ments. In soft x-ray emission, the N/sub 4.5/ spectrum
of Ba, the M/sub 4.5/ spectrum of Y, and the K spec-
trum of O provide measures of the p-lype partial densi-

ty of states (p-PDOS) localized on the respective
atomic sites. In each case the p-PDOS is very small at

the Fermi energy with the first peak in the p-PDOS
lying 3.5 to 4 eV below the Fermi energy. The K spec-
tra of O confirm the interpretation that the structure

observed in the photoemission measurements are as-
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sociated with the O 2p orbitals. Finally no changes are

observed between spectra taken above and below T/

sub c/. 20 refs., 4 figs. (ERA citation 13:009099)
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Pinning, Flow and Plastic Deformation of Flux Vor-

tices in High T(Sub c) Superconductors. (Abstract

Only).
A. Roytburd. Apr 90, 1 p
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1 990: Advances in Materials Science and Applications

of High Temperature Superconductors p 4.

Keywords: Crystal structure, *High temperature super-

conductors, Printing, Plastic deformation. Plastic flow,

'Superconductors, Defects, Grain boundaries. Mag-
netic flux.

In high temperature superconductor (HTSC) materials

the vortices are highly mobile and flexible. This is re-

flected in different models of melt of a vortex lattice.

Another aspect of the problem is stressed: an easy nu-

cleation and high mobility of dislocations in the vortex

lattice. Some models of plastic deformation of vortex

lattice are considered as a result of its interaction with

a real crystal structure. Depinning is interpreted as

yield of plastic flow is vortex medium. Effect of macro-

scopic defects in crystal structures (pores, inclusions,

grain and domain boundaries) is being considered in

detail. Available experimental facts on magnetization

and a critical current in HTSC and conventional super-

conductors are discussed from the points of view of

depinning to vortices vs. plastic flow of vortices vs.

plastic flow of vortices medium.
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ductors.

Because high temperature superconductors, including

BYCO and BSCCO, are type 2 superconductors with

relatively low H(sub c 1) values and high H(sub c 2)

values, they will be in a critical state for many of their

applications. In the critical state, with the applied field

between H(sub c 1) and H(sub c 2), flux lines have
penetrated the material and can form a flux lattice and

can be pinned by structural defects, chemical inhomo-

geneities, and impurities. A detailed knowledge of how
flux penetrates the material and its behavior under the

influence of applied fields and current flow, and the

effect of material processing on these properties, is re-

quired in order to apply, and to improve the properties

of, these superconductors. When the applied field is

changed rapidly, the time dependence of flux change
can be divided into three regions, an initial region

which occurs very rapidly, a second region in which the

magnetization has a 1n(t) behavior, and a saturation

region at very long times. A critical field is defined for

depinning, H(sub c,p) as that field at which the hystere-

sis loop changes from irreversible to reversible. As a

function of temperature it is found that H(sub c,p) is

well described by a power law with an exponent be-

tween 1 .5 and 2.5. The behavior of H(sub c,p) for vari-

ous materials and its relationship to flux flow and flux

dynamics are discussed.
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Researchers produced superconducting ceramics of

the Bi-Pb-Sr-Ca-Cu-O system started from a glass. To
form the glass, the mixed oxide powder was melted at

1 200 C in air. The liquid was quenched rapidly by pour-

ing it onto an aluminum plate and rapidly pressing with

another plate. The quenched compound was in the

form of black amorphous solid, whose x-ray powder
pattern has no crystalline peaks. After heat treatment

at high temperatures, the glass crystallized into a su-

perconductor. The crystalline phases in the supercon-

ductor identified using x-ray diffraction patterns. These
phases were that associated with the superconducting

phases of T(sub c) = 80 K (Bi2Ca1Sr2Cu20x) and of

T(sub c) = 110 K (Bi2Ca2Sr2Cu30x). The dc resistivi-

ty and the ac susceptibility of these superconductors
were studied.
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The measurement of H(sub c1) in barium yttrium

copper oxide (BYCO) is often ambiguous because the

presence of large pinning forces makes it difficult to

discern exactly where the first deviation from linearity

occurs. In addition there are complications because
demagnetizing factors are often not well known. By uti-

lizing a single crystal of YBCO with a nearly cubic

shape, the uncertainty in the demagnetizing factor was
minimized. In addition, the crystal used exhibited a very

small amount of pinning with H applied perpendicular

to the c axis, and a sharp break in the initial magnetiza-

tion vs. field curve could be observed over a wider

range of temperature. This allowed a precise determi-

nation of H(sub Cl ). The measured values of H(sub c1

)

could be well described by the Abrikosov relation with

a Ginzburg-Landau parameter which varied linearly

with temperature.
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Pr is the only rare earth which, when substituted for Y
in YBa2Cu307, significantly alters the superconduct-
ing transition temperature T(sub c) without changing
the crystal structure. For YxPrI -xBa2Cu307-delta with

delta approx. equal to 0, T(sub c) is reduced rapidly as
X is increased, reaching zero for x about 0.5. For x

above 0.5 the compound is antiferromagnetic with a
Neel temperature that increases with increasing x,

rising to above room temperature for x near 1 . A similar

beh^ivior is observed when the oxygen deficit delta is

increased from zero to 1 with x=0. For the case of Pr

substitution, the drop in T(sub c) is believed due to

magnetic interactions. For the case of varying delta

with x=0, the drop can be attributed to a combination
of magnetic interactions, band filling, and changes in

crystal structure. To study these effects, the Moss-
bauer effect of 57 Fe atoms substituted for the Cu
atoms has been observed as a function of delta, x, and
temperature. The observed spectra are well described

by a two quadrupole-split pairs, a central singlet, and a
six-line magnetic hyperfine field pattern. For several Pr

compositions both delta and temperature were varied,

and the results support the hypothesis that a magnetic
interaction exists between the Fe in the Cu lattice and
the substitutional Pr atoms.
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The authors explore a factor that affects the orienta-

tion of crystals nucleated onto a substrate, and discov-
er that it leads to predictions of abrupt orientation

changes (bifurcations) under certain conditions that

are amenable to experimental control. They also find

conditions of continuous orientation changes as well

as a locking into orientation of high symmetry. A two-
dimensional example is worked out in detail.
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The authors have calculated the initial magnetization
curves and complete hysteresis loops for hard type-ll

superconductors. The critical-current density J(c) is

assumed to be a function of the internal magnetic field

H(i) according to Kim's model, as is the case for other
critical-state models, additional assumptions are that

bulk supercurrent densities are equal to J(c) and that

the lower critical field is zero. The authors' analytic so-
lution is for an infinite orthorhombic specimen with

finite rectangular cross section, 2aX2b (a less than b),

in which a uniform field H is applied parallel to the infi-

nite axis. Assuming equal flux penetration from the
sides, the authors reduced the two-dimensional prob-
lem to a one-dimensional calculation.
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Thermal processing of superconducting ceramics,
Ba2YCu307-x was studied in the temperature range
below 750 deg C. The ceramic was reversible under
thermal treatment. The optimized temperature for oxi-

dizing the ceramics was discussed.
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method.

Crystallite orientation distributions of extruded tung-

sten rod and cold-worked depleted uranium alloys

were studied by neutron diffraction. The orientation

distribution profile of the fiber-axis of an extended W-
rod was obtained directly from the rocking-curve

measurement of the fiber-axis reflection, (110). The
distribution of the fiber-axes could be described quite

satisfactorily by either of two distribution functions and
the crystallite orientation distribution functions of the

depleted uranium alloys were determined by an itera-

tive profile-fitting of model structures to the four pole

figures, (200) (1 1 1) (1 12) and (131). The textures were
found to be (252)/(041) duplex fiber texture for the

60% swaged samples and (252)/(051) for the 75%
swaged samples. The Rietveld profile refinement pro-

gram was modified to correct for the fiber-texture type

orientation distributions, and used for the final adjust-

ment of the texture parameters and the structural pa-

rameters.
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The densities of states of the conduction and valence

bands of silicon and GaAs have been calculated at

300 K for the case of an electron-hole plasma, which

can occur at high-injection levels in bipolar devices or

in bulk material under intense optical excitation. The
results show considerable narrowing of the band gap,

which needs to be included in the analysis of device

measurements or the interpretation of photolumines-

cence data. Furthermore, the band-gap narrowing that

results from dopant ions is reduced by excess carriers

because of the reduced free-carrier screening radius.

PB90-1 36334 Not available NTIS
National Inst, of Standards and Technology (NEL),

Boulder, CO. Electromagnetic Technology Div.

Break Junction Measurement of the Tunneling Gap
of a Thallium-Based High-Temperature Supercon-
ductor Crystal.

Final rept.

J. Moreland, D. S. Ginley, E. L. Venturini, and B.

Morosin. 1989, 3p
Pub. in Applied Physics Letters 55, n14 pi 463-1 465, 2

Oct 89.

Keywords: 'Superconductors, 'Electron tunneling,

'Energy gap. Single crystals. Reprints, 'High tempera-

ture superconductors, 'Thallium calcium barium cu-

prates, Barium calcium thallium cuprates.

The authors have used the break junction method to

measure the tunneling gap of a thallium-based high-

temperature superconductor crystal in liquid helium at

4 K. The crystal was predominantly TI2CaBa2Cu207
and had a superconducting onset temperature of 105

K. Tunneling data showed a symmetric gap about zero

bias between two well-defined conductance peaks in

the conductance versus voltage curve. The gap is con-

sistent with a Bardeen-Cooper-Schrieffer energy gap
(delta) of 30 meV assuming a superconductor-insula-

tor-superconductor electrode configuration. In addi-

tion, a supercurrent could be detected when the break

junction was operated in a point-contact mode at tem-

peratures as high as 95 K.
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The authors report the characteristics of tunneling to a
GaAs(IIO) substrate with distinct, nanometer-size Fe
clusters, as a function of distance from, and size of, the
clusters. It is shown that Fe clusters of volumes about
150(A cubed), corresponding to about 13 atoms, are

observed to be nonmetallic with a gap at the Fermi
level. Larger clusters with > 35 atoms begin to show
metallic characteristics. A continuum of cluster-in-

duced gap states is observed in tunneling to the GaAs
substrate surrounding the metallic Fe clusters. The
decay length of these states has a minimum decay of

3.4 A at midgap and diverges at the valence- and con-
duction-band edges.
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Ultraviolet photoemission (UPS) and ion scattering

(ISS) have been used to study surface oxygen vacan-
cies produced by heating a well-oxidized, nearly per-

fect (110) tin oxide surface. Observed defects states

have been associated with the loss of bridging oxygen
atoms below 800K, and the loss of in-plane oxygen
above 800K. Although both defects lead to band gap
emission, the electronic states connected to the in-

plane vacancies extend to the Fermi level, and cause
changes in the surface electrical properties of Sn02.
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A characterization of oxygen vacancies on the (1 10)-1

X 1 suiiace of rutile-structured Sn02 is investigated.

Defect electronic states in the band gap are demon-
strated to be associated with two different types of sur-

face oxygen vacancies.
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The topological propagation of stress waves in off-axis
unidirectional fiber-reinforced composites was mod-
eled with finite elements. Solutions for the large re-

quired finite element grids are obtained in a reasona-
ble computation time by using the large memory and
vectorizable features of the Cyber 205. Waves are ob-
served to propagate off of the fiber axis in a unidirec-
tional graphite/epoxy plate. Wave speeds and Point-
ing vectors are predicted and compared with exact so-
lutions to Christofel's equations. The comparison is ex-
cellent for the cases of plane stress and plane strain.

Most significant is observing the actual wave topolo-
gies for quasitransverse and quasilongitudinal waves.
Hence, the geometric distribution of waves can be ob-
served in composites. Potential applications are nu-
merous: the study of wave interaction with damage in

laminated composites and the design of NDE arrays
which match with the predicted wave topologies are
some topics that are now being studied.
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Using a Mie-Gruneisen interatomic potential, the au-
thors derived a relationship for the thermoelastic coef-
ficient K, the temperature change caused by stress,

and for the thermoelastic-coefficient pressure deriva-
tive. The latter, related to third-order and fourth-order
elastic constants, relates simply and approximately to
both the bulk-modulus temperature derivative, and the
bulk-modulus pressure derivative.
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The simple one-dimensional BCS-Ohr model of frac-

ture can be generalized to relativistic steady state
motion and can serve as very simple and analytic zero
order approximation for the dynamic fracture and
crack arrest problem.
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Infrared absorption cross sections of As in Si near zero
Kelvin have recently been measured in two different

investigations. The average of the integrals of the
cross section over photon wavenumber was 8.64 x 10
to the -13th power/cm. This is nearly equal to the
value predicted by the oscillator-strength sum rule. Be-
tween 500 and 1000/cm, the absorption cross sec-
tions reported here agree very well with 0.7 times the
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currently accepted formula for the photoionization

cross section of As in SI. Calibration errors in spread-

ing resistance measurements on epitaxial layers seem
to be tfie cause of tfie 0.7 multiplicative error in tfie

photoionization formula. Above 1000/cm, 0.7 times

the value from the formula predicts a larger photoioni-

zation cross section than the absorption cross sec-

tions reported here. This is apparently caused by the

impact ionization of donor electrons from impurity

atoms by energetic photoionized electrons.
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The fractional quantum Hall effect (FQHE) is a remark-

able many-body phenomenon occurring in the two-di-

mensional electron gas (2DEG) at low temperatures in

a high magnetic field. The experimental manifestations

of the effect follow from the existence of an excitation

gap and are quite similar to those of the integer case,

but the gap arises for rather different reasons: The
FQHE is intrinsically a many-body phenomenon asso-

ciated with Coulomb correlations, while the integer

effect is primarily a one-body effect associated with lo-

calization. The paper explores further the FQHE with

emphasis on the nature of the collective excitation

modes and the origin of the gap. It turns out that a

remarkable amount of progress can be made by draw-

ing on analogies with superfluidity in (4)He films.
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A systematic study of the effect of sample mounting

techniques on the superconducting critical-current

measurement was made in conjunction with the

VAMAS (Versailles Agreement on Advanced Materials

and Standards) interlaboratory comparison (round

robin) measurements. A seemingly small change in

mandrel geometry can result in a 40% change in the

measured critical current of a Nb3Sn sample at 1 2 T.

This is a result of a change in the conductor pre-strain

at 4 K caused by variation in thermal contraction be-

tween thick- and thin-walled fiberglass-epoxy compos-
ite (G-10) tubes. An approximate measure of the vari-

ations in thermal contraction (from room to liquid nitro-

gen temperature) indicates a 0.2% greater contraction

for the thick-walled tube. This difference, combined
with strain sensitivity measurements, is consistent with

the observed decrease in critical current.
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Powder neutron diffraction experiments at pressures

up to 8.2 kbar and temperatures down to 0.3 K have
been performed on the antiferromagnetic ternary com-
pound Tm2Fe3Si5. For pressures between 2 and 21

Kbar, this system becomes superconducting at (T sub
c1)(T sub N), with a subsequent reentrance to the

normal conducting state at (T sub c2)(T sub N). Meas-
urements demonstrate that the antiferromagnetic

structure is unchanged under pressure, with no evi-

dence for a ferromagnetic component at any pressure
that would compete with the superconducting phase.

This is the first experimental observation of the

quenching of superconductivity by a purely antiferro-

magnetic state.
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It was shown in the author's previous lecture on collec-

tive excitations that it was quite useful to study analo-

gies between the fractional quantum Hall effect

(FQHE) and superfluidity and superconductivity in

films. Superfluids and superconductors are character-

ized by a spontaneously broken gauge symmetry and
an associated order parameter. The lecture investigat-

ed the question of whether or not there exists an order

parameter which describes the FQHE state, possibly

associated with some type of symmetry breaking.
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Described is the application of micro-Raman spectros-

copy to the microstructural characterization of super-
conducting materials in the Y-Ba-Cu-0 system. Experi-

mental detail is given of the measurement parameters
employed in the Raman microprobe study of these ma-
terials. Three types of samples are investigated rela-

tive to microstructural homogeneity, composition, and
crystal structure. These samples are polycrystalline

ceramic powders, sintered ceramic pellets, and a
specimen of single-crystal material. Of interest is the

characterization of these samples relative to their fab-

rication and processing history and the resultant phase
relationships. The micro-Raman spectra are examined
on the basis of the reported vibrational data (Raman
and infrared) for materials in this system of both tetra-

gon and orthorhombic symmetry. Conclusions are
drawn relative to the heterogeneity of these polyphase
materials.
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X-ray photoelectron spectroscopy measurements of

the O Is and Si 2p lines in films of the SiOx system
have been interpreted on the basis of the random net-

work model. Fitting of the spectra to five lines corre-

sponding to five silicon centered tetrahedral configura-
tions yield the relative proportion of each tetrahedron
in the film. The distributions agree neither with the
random mixture model nor with the random bond
model (RBM). The total oxygen in the films exceeds
the amount of oxygen in the tetrahedral structures indi-

cating the presence of molecular oxygen, water,
peroxy bonding or other forms of oxygen not bonded
to silicon. The general features of the distributions can
be explained on the basis of silicon clusters, unincor-
porated oxygen, and the RBM.
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Neutron inelastic scattering experiments have been
performed to investigate the long wavelength spin dy-
namics of the amorphous rapidly-quenched isotropic

ferromagnet Fe(100-x)B(x) (for x = 14, 18). At both
iron concentrations this system exhibits Invar behav-
ior, where the thermal expansion is almost completely
cancelled by a large positive magnetostriction. The
spin-wave energies are found to be well described by a
quadratic dispersion relation. The stiffness parameter
D renormalizes with temperature as predicted by the
two-magnon interaction theory of the Heisenberg fer-

romagnet, although the renormalization is more dra-
matic than expected for short-range interactions.
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A comparison is made of measurements of the effect

of axial tensile strain on the critical current of multifila-

mentary Nb3Sn superconductors by three different

laboratories. Two of the laboratories used short
sample testing apparatus wherein a straight section of

conductor was cooled in a force-free state. One of the
laboratories used a spring apparatus wherein a long
sample was reacted in a coil shape and attached to a
spring sample holder.
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The effect of transverse stress on the critical current

density J(c) has been shown to be significant in bronze
process Nb3Sn, with the onset of significant degrada-
tion occurring at about 50 MPa. In an applied field of 1

0

T, the magnitude of the effect is about seven times

larger for transverse stress than for axial tensile stress.

The authors have also measured the effect in an inter-

nal tin conductor with excess tin, which yields a more
equiaxed Nb3Sn grain morphology than for bronze
process Nb3Sn, where the grains tend to be more co-

lumnar. The effect of transverse stress on J(c) was
nearly identical for the two conductors, indicating that

the transverse stress effect is probably not dependent
on grain morphology.
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The change in J(c) with angle between applied field

and current depends on the magnetic field regime.

There is essentially no change at low fields, where J(c)

is not determined by pinning but rather by self field ef-

fects. At intermediate fields in the plateau regime, the

effect typically amounts to a 50 to 300% enhancement
in J(c) for the force-free case, comparable in magni-

tude to conventional superconductors, indicating a
nearly isotropic well-connected network of percolation

paths. At high fields, the field angle effect becomes
negligible, indicating that the percolation paths in the

high-field regime become more disconnected and
highly convoluted with some section of each percola-

tion path perpendicular to the applied field independ-

ent of the angle.
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Single crystal superlattices (Er(x)/Y(y)) have been
grown by molecular-beam epitaxy techniques with the

c-axis perpendicular to the growth plane. The magnet-

ic structure has been determined by neutron diffrac-

tion, and demonstrates long range order of the c-axis

Ising-like Er moments extending through the 'magneti-

cally dead' Y layers as was found for the X-Y superlat-

tices (Dy(x)/Y(y)).
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Superlattices of (Dy15 Y14)64 and
(Dy9(Dy(0.5)Y(0.5))8)90 produced by molecular beam

epitaxy techniques are shown by neutron diffraction to

order magnetically in a helix which is incommensurate
with the bilayer thickness. The phase coherence of

this ordering extends over several bilayers, and is es-
pecially striking in the sample where the layers of lo-

calized Dy spins are separated by 14 atomic planes of

non-magnetic Y. The fact that the helix chirality propa-
gates across several bilayers rules out a simple scalar
RKKY coupling between the Dy planes on either side

of a Y layer, but suggests instead that a helical spin

density wave is induced in the Y conduction electrons.

A simple model for the superlattice structure factor

demonstrates that observed asymmetries in the mag-
netic diffraction peak intensities can be ascribed to the
existence of different magnetic modulation wave-vec-
tors in each layer type (Dy and Y).
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The authors investigated the nonequilibrium distribu-

tion functions for electrons in the electrodes of an M-l-

M junction where the insulator is a ferromagnet with its

domains aligned parallel to the interfaces. In this ge-
ometry, the tunneling barrier for spin-up electrons dif-

fers from that for spin-down electrons, so that the two
spins tunnel at different rates. If the junction is biased
so that the fermi levels on the right and left are shifted

to (mu-1/2eV) and (mu + 1/2eV), respectively, it is

found that the electrons are spin polarized in the

steady state. Electrons in the right electrode are polar-

ized in the direction opposite those on the left. The
spin polarization increases with voltage and tunneling

conductance and decreases as the spin relaxation

time falls. The authors also consider the possibility of

the presence of the spin polarization in the quasiparti-

cle branch of the current when the metals are super-

conducting, and suggest experiments to observe the
effect.
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The authors studied the energetics and the structure

of small-angle tilt grain boundaries (i.e., dislocation

walls). By considering the elastic properties of groups
of dislocations, it is shown that the structure of the

Wulff plot is much richer than previously expected.
Previous calculations found that the insertion of a
single step costs a logarithmically divergent energy; it

is shown that this step energy can be made finite if

elastic screening is taken into account. Stepped struc-

tures lead to a whole series (i.e., a devil's staircase) of

commensurate boundary orientations. Also, a first-

order phase boundary is found. The authors speculate

on the relation between these features and those of

other models (e.g., the Ising model with long-range an-

tiferromagnetic interactions) which exhibit a devil's

staircase phase diagram.
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The angular anisotropies of x-ray photoelectron (XPS)
and Auger peak intensities from Cu in epitaxial Ni-Cu-
Ni(IOO) sandwich structures allow, for the first time,
the breakdown of the observed diffraction from a crys-
tal into the contribution from each layer of atoms. This
data shows that the primary role of multiple scattering
of the outgoing electron wave is to break up the coher-
ence of the strong forward scattered beams which
form upon the initial scattering events, i.e., scattering
by nearest neighbor and next-nearest neighbor lattice

atoms.
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Ba2YCuO(7-x) ceramics were prepared by powder
processing techniques, followed by pressing and sin-

tering. Sintering was carried out at different tempera-
tures in air or flowing 02, followed by annealing. The
subsequent superconducting transition temperature
and the width of the transition as determined by both
conductivity and A. C. spectroscopy was very sensitive
to annealing temperature and atmosphere. The mi-
crostructure and density of the ceramics was also de-
pendent on processing conditions. Compositional
maps, fracture toughness and elastic modulus were
obtained on the ceramics.
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The design and construction of two metal vapor depo-
sition sources for a downward evaporation in ultra-high

vacuum are described. The performance characteris-

tics and estimated construction costs are discussed.
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The magnetic domain structure of the (0001) surface
of a hep cobalt crystal was investigated using scanning
electron microscopy with polarization analysis

(SEMPA). This is the first obsen/ation by SEMPA of

both out-of-plane and in-plane magnetization compo-
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nents. The perpendicular magnetization imaged with

SEMPA showed a branched structure very similar to

that previously observed by magneto-optic Kerr mi-

croscopy. In addition, a previously unobserved in-

plane magnetic substructure was measured. The in-

plane magnetization is divided into well-defined submi-

cron domains that appear to reflect the sixfold symme-
try of the crystal surface.
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The paper describes the use of Scanning Electron Mi-

croscopy with Polarization Analysis to quantitatively

image the magnetic structure of permalloy magnetic
memory elements. Various methods of determining

the absolute magnitude and direction of the magneti-

zation vector are described. The magnetic domain
structures are observed as a function of ion milling

time. During ion milling the surface composition is

monitored by Auger analysis.
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A critical-state theory of the magnetization of super-

conducting grains containing nonsuperconducting re-

gions is presented which shows that the thickness of

the sheath of supercurrents around these regions can
be more important than the grain dimension in deter-

mining the magnetization. This may explain some ap-

parently conflicting results on the magnetization of

high-T(sub c) powders of different sizes.
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A new method for improving the quality and extending

the resolution of Fourier maps is described. The
method is based on a histogram analysis of the elec-

tron density. The distribution of electron density values

in the map is forced to have an 'ideal' distribution. The
application of the method to improve the electron den-
sity map for the protein, Acinetobacter asparaginase,
is included.
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The report summarizes technical activities of the NIST
Surface Science Division during Fiscal Year 1989.
These activities are in three principal areas: surface
dynamical processes, thin films and interfaces, and
surface spectroscopies and standards. A listing is

given of publications, talks, professional committee
participation, and professional interactions by the Divi-

sion staff.
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Ultraviolet photoelectron spectra of a 93 K supercon-
ducting compound, YBa2Cu307 have been obtained
using photon energies ranging from 25 to 180 eV. Res-
onant photoemission is used to identify the chemical
origin of the features in the valence band electronic
structure.
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Magnetic susceptibility.

Experimental information on the electronic properties

of the ordered Ti-Rh, Zr-Rh and Hf-Rh alloys has been
obtained through low-temperature specific heat and
magnetic susceptibility measurements. The relatively

low density of states at the Fermi level for TiRh, ZrRh,
HfRh, TiRh3, ZrRh3 and TiRh3 is explained by a split-

band regime which is typical of relatively stable or-

dered structures. Hf2Rh (Ti2Ni-type structure) is a su-

perconductor with T(c) = 1 .60 K and has a moderate
gamma value.
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The role of surface forces in the fracture of intrinsically

brittle materials (ceramics) in chemical environments
is examined. It is asserted that fundamental intersur-

face potential functions of the type directly measurable
in the 'crossed cylinder' surface force apparatus of Is-

raelachvili uniquely predetermine the crack mechan-
ics, including healing and regrowth behavior. A critical

element in the thesis is the presence of atomic-scale
oscillations in the surface force function at small sepa-
rations, corresponding to a short-range ordering influ-

ence of the confining solid structure on the intervening
molecular species. It is contended that the oscillations
should be manifest as metastable equilibrium states in

fracture systems. Experimental data from cyclic crack
growth tests on mica in moist atmospheres are used to
support the contention. The data exhibit a certain hys-
teresis, in that the load to repropagate the cracks
through a healed interface is lower than that initially

required to propagate the cracks through the virgin

material. For nonequilibrium configurations the data
show strong kinetic characteristics, as represented in

familiar crack velocity diagrams. A consideration of the
near-tip crack profile indicates that the kinetics are
controlled by activated motion (fonward and backward)
of the intrusive molecular species between interstitial

sites at a severely consthcted interface.
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Neutron scattering has been used to study the mag-
netic order of the Er ions in superconducting
ErBa2Cu307. Above the 3D Neel temperature
(T(N)= 0.618 K) a rod of scattering characteristic of 2D
behavior is unambiguously observed, showing that the
magnetic interactions of the rate-earth ions are highly
anisotropic; below T(N) the order parameter follows
the exact Onsager solution for a 2D Ising antiferromag-
net. At low T, two separate types of simple 3D antifer-

romagnetic structures are found, one characterized by
a wave vector of (1 /2,0,0), and the other by (1 /2,0,1 /
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Zirconia (Zr02) powder compacts have been subject-
ed to controlled, quantitative high pressure shock
loading at peak pressures from 5-27 GPa and pre-
served for post-shock analysis. The overlapping,
broadening x-ray diffraction peak profiles have been
separated by least-squares fitting procedures. The
separate lines have been analyzed in the usual
manner to determine the residual lattice strain and the
coherent crystallite size. Maximum modification effects
are observed near 20 GPa with strain values near
0.003 and size values near 200 A.
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Keywords: "Nuclear reactors. Crystal structure. Neu-
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tests. Solid state physics. Nuclear physics. Isotopes,
"National Institute for Standards and Technology, Acti-
vation analysis. Cold neutrons. Molecular dynamics.
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The report summarizes all those programs which use

the NIST reactor. It covers the period for July 1988
through June 1989. The programs range from the use

of neutron beams to study the structure and dynamics
of materials through nuclear physics and neutron

standards to sample irradiations for activation analy-

sis, isotope production, neutron radiography, and non-

destructive evaluation.
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A semi-phenomenological analysis is given of the ef-

fects of certain band structure features on the gap
ratios 2 Delta/k(B)T(e) for high-T(e) superconductors,

including multigap systems. In addition to phonons
other intermediate bosons (IB) mediating the super-

conducting interaction are considered. Interesting re-

sults emerge when the IB energy exceeds the widths

of possible narrow peaks in the density of states asso-

ciated with sub-bands presumably belonging to sub-

structures such as stacked Cu-O planes. Comparison
with experiment is made. In particular, data obtained

by Warren et al. via nuclear-spin relaxation on
Ba2YCu30(7-delta) can be interpreted within the

present framework in terms of a model having an IB of

energy approx = or > leV, which exceeds the pre-

dicted width (approx = or < 0.3eV) of a peak in the

density of states containing the normal-state Fermi

level. This suggests that the IB is not a phonon.

PB90-170242 Not available NTIS

National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Semiconductor Electronics Div.

Donor-Shifted Phonon-Assisted Magneto-Optical

Resonances in n-lnSb.

Final rept.

C. L. Littler, W. Zawadzki, M. R. Loloee, X. N. Song,

and D. G. Seller. 1989, 4p
Grant NSF-DMR86-17823
Sponsored by National Science Foundation, Washing-

ton, DC.
Pub. in Physical Review Letters 63, n26 p2845-2848,

25 Dec 89.

Keywords: 'Indium antimonides, 'Magnetooptlcs,

Phonons, Impurities, Reprints.

The authors have observed and described new optical

transitions between magnetodonor states in InSb, as-

sisted by optic-phonon emission. The phonon-assisted

transitions provide a unique opportunity to investigate

high excited states of the magnetodonor system (up to

principal quantum number n-13), which simulates the

hydrogen atom in gigantic magnetic fields. High-reso-

lution data reveal the presence of additional excited

magnetodonor states related to lower Landau sub-

bands unobserved until the present.
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croscopy) Study.
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The nucleation and epitaxial growth of Cr crystals re-

sulting from vapor-deposition of Cr onto thermally an-

nealed W and Re surfaces has been studied using field

electron emission microscopy. The substrate surfaces

consisted of low-index facets and terraces separated

by atomic steps. Multiple nucleation, leading to poly-

crystal growth, could not be avoided on the Re sur-

faces. The Cr/W system was studied more extensively

and was found to yield some surprising results. In the

temperature range of about 500-1050 K, nucleation

and growth of Cr crystals occurred only after 1 -2 mon-
olayers of Cr atoms had formed (the Stranski-Kras-

tinov mode). However, at about 300 K on (011)W
planes, two different grovrth modes were observed
consistently, depending upon the vapor-deposition ge-

ometry; the Stranski-Krastinov or the Volmer-Weber
mode.

001,564
PB90-170341 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Reactor Radiation Div.

Magnetic Rare Earth Superlattices.
Final rept.

C. F. Majkrzak, D. Gibbs, P. Boni, A. I. Goldman, J.

Kwo, M. Hong, T. C. Hsich, R. M. Fleming, D. B.

McWhan, Y. Yafet, J. W. Cable, J. Bohr, H. Grimm,
and C. L. Chien. 1988, 6p
Pub. in Jnl. of Applied Physics 63, n8 p3447-3452
1988.

Keywords: 'Rare earth elements. Neutron diffraction.

Single crystals. Gadolinium, Dysprosium, Holmium, Yt-

trium, 'Magnetic ordering, Superlattices, Molecular
beam epitaxy.

The magnetic structures of several single-crystal, mag-
netic rare earth superlattice systems grown by molecu-
lar beam epitaxy are reviewed. In particular, the results

of recent neutron diffraction Investigations of long-

range magnetic order in Gd-Y, Dy-Y, Gd-Dy, and Ho-Y
periodic superlattices are presented. In the Gd-Y
system, an antiphase domain structure develops for

certain Y layer spacings, whereas modified helical

moment configurations are found to occur in the other

systems, some of which are commensurate with the

chemical superlattice wavelength. References are

made to theoretical interaction mechanisms recently

proposed to account for the magnetic states of these

novel materials.
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Bulk superconducting oxides with the composition

La(1.85)Sr(0.15)CuO(4-x) and Ba2YCu30(7-y) were
fabricated and their superconducting properties meas-
ured using dc resistivity, complex ac susceptibility, and
microwave absorption. The bulk materials were used
to form thin films by a laser-aided deposition tech-

nique. The sensitive method of microwave absorption

was used to establish that the thin films have super-

conducting properties similar to the bulk materials.
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Ultrathin films, bcc Fe(OOI) on Ag(OOI), fee Fe(OOI) on
Cu(OOI) and Fe/Ni(001) bilayers on Ag, were grown by

molecular beam epitaxy. A wide range of surface sci-

ence tools were employed to establish the quality of

epitaxial growth. Ferromagnetic resonance and Bril-

louin light scattering were used to extract the magnetic
properties. Emphasis was placed on the study of mag-
netic anisotropies. Large uniaxial anisotropies with
easy axis perpendicular to the film surface were ob-
served in all ultrathin structures studied. These aniso-
tropies were particularly strong in fee Fe and bcc Fe
films. In sufficiently thin samples the saturation magne-
tization was oriented perpendicularly to the film sur-

face in the absence of an applied field. It has been
demonstrated that in bcc Fe films the uniaxial perpen-
dicular anisotropy originates at the film interfaces.
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A summary is presented of the questions discussed in

the previous chapters concerning the integral and frac-

tional quantum Hall effects. A list of remaining un-
solved problems is presented, and some initial steps
towards a Landau-Ginsburg theory of the fractional

effect are taken.
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Neutral collective excitations in the fractional quantum
Hall regime are investigated. Close similarities with the
phenomenona of superfluidity are found.

001,569

PB90-1 70804 Not available NTIS
National Inst, of Standards and Technology (NEL),
Gaithersburg, MD. Precision Engineering Div.

Specimen Biasing at Low Accelerating Voltages.
Final rept.

M. T. Postek. 1989, 5p
Pub. in Hitachi Instrument News 17, pi 2-1 6 Dec 89.

Keywords: 'Electron microscopes. Field emission.
Gallium arsenides, Backscattering, Secondary emis-
sion, Polymethyl methacrylate. Polyethylene, Bias, Re-
prints, 'Scanning electron microscopy. Photoresists.

In a field emission scanning electron microscope such
as the Hitachi S-800, biasing of the specimen may
produce improved images at low beam energies (0.8 to

2.5 keV) especially when charging effects induced by
the primary electron beam are present. Imaging in this

mode is fundamentally backscattered electron de-
rived. Examples of such improvement are given for un-

coated photoresist on gallium arsenide, fractured poly-

methyl methacrylate, and polyethylene wrapper mate-
rial. It can be concluded that specimen biasing may be
a simpler and more convenient way to achieve some
of the advantages afforded by the converted backscat-
tered secondary electron (CBSE) technique for imag-
ing, but without some of its fundamental disadvan-
tages.
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Ando, Matsumoto and Uemura published an important

paper in 1 975 that greatly influenced the early experi-

mental work on the quantum Hall effect. Their paper

showed that, in both a semiclassical scattering model
and in a self-consistent Born approximation, there is a

correction to the quantum Hall conductivity component
sigma{xy) of the conductivity tensor that is directly pro-

portional to the diagonal conductivity component
sigma(xx). The present authors provide a detailed deri-

vation of their results using the semiclassical scatter-

ing (relaxation-time approximation) model. They then

present the surprising result that, in the semiclassical

scattering model, there is no correction to the quantum
Hall resistivity tensor component rho(xy) due to a finite

value of rho(xx).
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The quantum Hall effect provides an unparalleled op-

portunity to study and use the physical properties of

macroscopic, two-dimensional electron or hole sys-

tems in the presence of strong magnetic fields. These
studies are revealing surprising results that are of par-

ticular interest to the disciplines of condensed matter

physics and electrical metrology. This chapter dis-

cusses some experimental observations and metrolo-

gical applications of the integer Hall effect, and in-

cludes an extensive bibliography of representative lit-

erature in this field.

001,572
PB90-1 87576 Not available NTIS
National Inst, of Standards and Technology (NEL),

Boulder, CO. Electromagnetic Technology Div.

Double-Step Behavior of Critical Current versus
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T(sub c) Superconductors.
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A double step characteristic is observed at 76 K in the

transport critical current as a function of magnetic field

1 0 to the -4 power T to 1 0 T) in bulk sintered Y-, Bi- and
Tl-based high-T(c) superconducting materials. The
low-field, step-like drop in the critical current density

J(c) commences at magnetic fields B between about

0.3 and 2 mT. This is followed by a plateau region of

relatively constant critical current extending from

about 30 to 300 mT, and then a second drop at fields

between about 0.3 and 10 T. These features occur for

all three superconductor materials and are interpreted

respectively as a self-field/weak-link regime, a rem-

nant percolation path regime and a flux-flow/upper-

critical-field regime. The sharpness of the transition of

the voltage-current (V-l) characteristic, represented by

the transition parameter n, has a similar double-step

shape as a function of magnetic field directly corre-

sponding to the features of. the J(c)(B) characteristic.
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The specific heat (C) was measured for H=0 and 7T
in the ranges 0.4 to 20K and 65 to 125K. The coeffi-

cient of the low-temperature linear term in C was 0 plus

or minus 0.5 mJ/(K squared) mole. On initial cooling,

an anomaly in C was observed at T(c), but there were
dramatic temperature hysteresis effects.
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Silicon wafers were implanted with oxygen to a dose of

1 .8 E 1 8/sq cm at 200 keV at a temperature of 620 C.

The wafers were annealed at temperatures between
1250 and 1350 C for times between 1 and 6 hours in a
nitrogen or argon ambient. The wafers were studied

with SEM, TEM, and SIMS. For a given annealing am-
bient, there is a threshold temperature for the reduc-
tion and elimination of precipitates and associated lat-

eral dislocations in the range of 1300 C to 1325 C. Ni-

trogen ambients result in nitrogen pileup at the oxide
interfaces.
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Using ultrasonic methods, the authors measured the
295-4-K elastic constants of superconductive
La(1.85)Sr(0.15)CuO4 and nonsuperconductive
La2Cu04. These materials show two elastic-constant

similarities; nearly the same ambient-temperature
elastic constants and an elastic-stiffness minimum in

the 20-40-K region. Their principal difference is that

La2Cu04 softens 3% during cooling, while

La(1.85)Sr(0.15)CuO4 softens 30%. This reversible

wide-temperature-range softening resembles a mag-
netic phase transition. Perhaps it relates to the large

drop in spin-excitation intensity found by Shirane and
coworkers using inelastic neutron scattering.
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Inelastic and elastic neutron scattering as a probe of
long range and disordered magnetism is discussed for

example cases in rare earth intermetallic crystalline

compounds and amorphous analogues. The determi-
nation of the sublattice site magnetizations is illustrat-

ed for RFe2 and Y6(MnxFe(1-x))23 compounds. The
latter are shown to exhibit strong exchange disorder
effects for intermediate compositions, as manifested
by the development of short range antiferromagnetic
clusters. The effect of randomization of the crystal field

interaction in destroying long range order is illustrated

in amorphous rare earth compounds and in rare earth
compound hydrides. Results of inelastic scattering
measurements which yield exchange and crystal field

parameters are summarized for Laves phase Fe, Co,
and Al compounds.

001,577
PB90-188269 Not available NTIS
National Inst, of Standards and Technology (NEL),
Boulder, CO. Electromagnetic Technology Div.

S-N-S Behavior of Grain Boundaries in Polycrystal-
line La(sub 1.85)Sr(sub 0.15)CuO(sub 4-y).

Final rept.

A. Roshko, J. S. Moodera, and Y. M. Chiang. 1989,
2p
Pub. in Physica C 1 62-1 64, pi 625-1 626 1 989.

Keywords: "Superconductors, Grain boundaries. Poly-
crystalline, Reprints, "High temperature superconduc-
tors, "Lanthanum strontium cuprates. Temperature de-
pendence. Critical current.

The field and temperature dependence of transport
J(c) in well characterized, polycrystalline

La(1.85)Sr(0.15)CuO(4-y) has been investigated. The
behavior at low fields, close to T(c), corresponds to
that of S-N-S junctions.
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A variety of phase transitions are possible at internal

interfaces. The author systematically describes, from a
pedagogical point of view, the various classes of
phase transitions which are possible. Experiments
which have been performed are mentioned at the ap-
propriate places. Theories which predict these phase
transitions and which explain the behavior associated
with the transitions are emphasized. Possibilities for

phase diagrams are suggested. Wetting and melting of
internal interfaces are also discussed.
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The initial conditions implied by square root of t growth
of a spherical crystal solidifying from a pure, under-
cooled melt, including the effects of both capillarity

and interface kinetics were explored. Findings are re-

lated to initial conditions that would be expected on the
basis of classical nucleation theory. For crystal sizes
near the nucleation radius, the temperature profiles

show a cold region ahead of the advancing interface
that is even more undercooled than the undercooled
bath. The cold region acts as a local heat sink which
compensates for the reduced growth speed that would
otherwise result from capillarity and kinetics, leading to
precisely the same square root t growth law that would
have been obtained had both capillarity and kinetics
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been neglected. The reconciliation of the initial condi-

tion with nucleation theory remains unresolved.
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The authors report scanning tunneling microscopy re-

sults on the band gap states observed in tunneling to

nanometer size metallic Fe clusters on GaAs(1 10) sur-

faces. In the vicinity of the Fe clusters, a continuum of

gap states is found in tunneling spectra from regions of

the bare semiconductor. The state density in the gap,

emanating from the clusters, is found to decay expon-
entially with a decay length that is dependent on the

energy in the band gap. The gap state decay length

varies continuously from 3.4 A at midgap to a diver-

gence at the valence and conduction band edges, re-

flecting the characteristics of the generalized Bloch
states in the semiconductor gap having complex wave
vector.
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Atom probe mass analysis using a wide acceptance
angle instrument was used to measure the oxygen
content and metallic stoichiometry of the near-surface

region of the superconducting ceramic oxide

Eu1Ba2Cu30(7-x) (x approximately = 0.1) after expo-
sure at 85K and room temperature in vacuum. An
oxygen depleted layer formed by H2 imaging must be
removed before bulk concentrations are obtained.

Room temperature holding in vacuum overnight (ap-

proximately 18h) then depletes the surface of oxygen
to a depth of greater than 4 layers (1 .2nm). However,
after holding the specimen at 85K for up to 3h either

with or without an applied field, no detectable loss of

oxygen occurred. Therefore, for short time vacuum ex-

posures at liquid nitrogen temperatures and below, no
oxygen loss is expected; however, significant oxygen
loss occurs for 18h vacuum exposures at room tem-
perature.
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Atom probe mass analysis, at 85 K, using a wide-angle

instrument, was used to measure the oxygen content

and metallic stoichiometry of the near-surface region

of the superconducting ceramic oxide Eul Ba2Cu30(7-
x)(x approximately = 0.1) after vacuum exposure at

room temperature. Routine specimen preparation,
handling, and field-ion imaging produced a specimen
which had already lost oxygen such that its measured
surface oxygen content corresponded to x = 0.73 and
the metallic stoichiometry of the surface was not the
expected 1:2:3 but was enhanced in Ba and Eu. The
specimen was subsequently exposed to vacuum for up
to 80 h at room temperature and no additional loss of

oxygen was detected. It was concluded that either a
stoichiometric low-oxygen surface also would not have
lost oxygen or the nonstoichiometric layer forms a bar-

rier for subsequent oxygen loss.
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The NBS Crystal Data Center maintains a database
that contains evaluated crystallographic and chemical
data on approximately 120,000 materials. The data fall

into the following categories: organics, organometal-
lics, metals, intermetallics, inorganics and minerals.

NBS'Search (copyright 1987 by the U.S. Secretary of

Commerce on behalf of the United States) has been
written to provide search software that can be used
with NBS CRYSTAL DATA (1 987). The program is writ-

ten in standard FORTRAN and is designed to be used
in any analytical laboratory. The NBS"SEARCH soft-

ware is multifunctional in design, and it is planned to

incorporate additional search functions in forthcoming
version of the program.
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The chapter reviews the subject of magnetic excita-

tions in amorphous metallic alloys with principal em-
phasis on neutron scattering results. The effects of the

amorphous topology on the magnetic excitations and
how this is probed in the neutron experiments is ex-

plained with reference to current experimental results.

The concepts of spin wave linewidth are reviewed and
related to the physics of the reentrant spin glass and
multicritical point systems in general. The effect of

random anisotropy fields on the spin ordering and
phase transition in rare earth amorphous alloys is re-

viewed and illustrated with results from small angle
scattering studies.
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Neutron-diffraction techniques have been used to

study the magnetic ordering of the Nd ions in semicon-
ducting Nd2Cu04 and superconducting
Nd(1.85)Ce(0.15)CuO4. For the Ce-doped system a
sharp transition to long-range antiferromagnetic order

occurs at T(N) approximately = 1 .2 K, with a simple
magnetic unit cell which is double the chemical unit
cell along the a and b directions. The same magnetic
structure is observed in the parent system Nd2Cu04,
in which the Cu spins are also ordered magnetically,
but strong coupling between the Nd and Cu sublattices
is indicated.
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A linear stability analysis is presented for the axisym-
metric Taylor Couette instability of the flow between
infinite concentric rotating cylinders for the case that
one of the bounding cylinders is a crystal-melt inter-

face. Results are presented for various rotation ratios
mu = 0mega(2)/0mega(1 ) of the outer and inner cylin-

ders in the narrow gap approximation. For the case of
solid-body rotation of the liquid (mu=1), the linear sta-
bility of the system is unaffected by the crystal-melt
interface. For rotation rations 0 = or < mu < 1 the
Taylor-vortex mode is destabilized for large Prandtl
numbers, and the critical Taylor number varies inverse-
ly with the Prandtl number. For large negative rotation
ratios the instability is insensitive to the Prandtl number
for the case of a crystalline outer cylinder. In the limit-

ing case of small Prandtl number the results tend to
the classical values for a rigid-walled system. The
effect of varying the crystal width is also considered.
An approximate solution valid for large Prandtl num-
bers is obtained analytically.
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An overview is given of data for electron attenuation
lengths (ALs) and inelastic mean free paths (IMFPs) in

the energy range of interest for electron spectroscopy
of surfaces with emphasis on the search for so-called
universal curves. Reliable knowledge of ALs and
IMFPs is important for determining the surface sensi-
tivity of electron spectroscopies and for quantitative
surface analysis by AES and XPS. Suitable formulas
for ALs and IMFPs are needed as user guides but ex-
isting formulas are of limited accuracy due to problems
in AL measurements and approximations in IMFP cal-

culations. AL measurements and the various AL and
IMFP formulas are critiqued. A new formula due to

Tanuma et al. shows promise of being a useful guide to
the energy- and material-dependences of IMFPs and
may be a reasonable though less accurate guide for

ALs.
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Neutron scattering. Transition temperature. Correla-
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tion, Reprints, Amorphous state, Exchange interac-

tions, Magnetic ordering. Small angle scattering. Mag-
netism.

Results of high resolution small angle neutron scatter-

ing (SANS) studies on amorphous alloys of composi-

tion FexZr(100-x)(x = 90, 91, 92) show that ferromag-

netic correlations exist below T(c), but that convention-

al long range order is destroyed by competing ex-

change interactions. The transition temperatures drop

with increasing iron concentration (T(c) approximately

equal to 226 K for Fe(90)Zr(10) down to T(c) approxi-

mately equal to 175 K for Fe(92)Zr(8)). Data taken at

very low Q (0.008 < Q < 0.02/A) provide evidence of

relatively large (approximately 200 - approximately 400
A) static spin clusters which do not disorder at T(c).

Superposed is an ordering with a second shorter

length scale which shows a cusp (not divergent) at the

bulk T(c). The data were fitted to a combination of a

Lorentzian and a power of a Lorentzian, the latter of

which represents scattering from clusters with a Max-
wellian distribution of sizes.
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Unoccupied localized states of the Au/Si(1 1 1) contact

have been observed by means of field-ion energy

spectroscopy. Gold overlayers of 3-5 ml thickness and
greater were prepared and an intermixed Si-Au struc-

ture was formed at the interface. The spectroscopic

result in the form of integral field-ion energy distribu-

tions confirmed the existence of empty electronic

states beginning at the Fermi level. A pronounced
hump in the distribution was evaluated and resulted in

a high density of states at (0.95 + or - 0.2)eV above
the top of the valence band. For technical reasons, the

spectroscopy was carried out with p-type Si. Using

gold-covered n-type Si, Schottky barrier heights of the

Au-n-Si(1 11) contact can be determined.
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Two distinct experiments are used to study the influ-

ence of crystal anistropy and superconductivity in

YBa2Cu307 and magnetic order in the superconduct-

ing state of ErBa2Cu307. Magnetization data on a
single crystal of YBa2Cu307 reveal pronounced anis-

tropy. Analysis of the magnetization versus applied

field hysteresis loops implies strong anistropy of the

critical current density. For ErBa2Cu307, neutron dif-

fraction measurements indicate that the Er moments
order two dimensionally at low temperatures (about

0.5K), with chains of spins coupled ferromagnetically,

while adjacent chains align antiparallel.
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The epitaxial growth of Fe on Cu(IOO) is found to pro-

ceed with the formation of Fe double-layers and sur-

face segregation of Cu at 300K and above. These re-

sults are based on a study using XPS, XPS forward
scattering and CO-titration.
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Oscillations in the intensity of the specular beam in Re-
flection High Energy Electron Diffraction (RHEED)
have been observed during the epitaxial growth of Cu
on Cu(IOO) and face-centered cubic (fee) Fe on fee Fe.

The oscillations are not observed for the growth of fee

Fe on Cu(IOO). Thus it is inferred that the homo-epitax-
ial growth of both metals is by a Frank-van der Merwe
(layer-by-layer) mechanism, but that the hetero-epitax-

ial growth of fee Fe on Cu(IOO) is accompanied by
strong intermixing of the first Fe monolayer followed by
gradual burying of the Cu. The burying is complete
after approximately 5 ML at 255 K. In addition to facili-

tating the determination of the active growth mecha-
nism, the experimental results allow for a simple, effec-

tive means for calibrating the incident metal flux from
the MBE vapor sources.
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X-ray photoelectron spectroscopy (XPS) measure-
ments were made of the line shapes and binding ener-

gies of the O Is and Si 2p lines in films of the SiOx
system prepared by electron-beam (e-beam) evapora-
tion. Stoichiometries were in the range 0 < x < 2. Cor-
rections for charging effects were obtained by measur-
ing all line positions relative to the position of the Au 4f

peak. The films contain principally two Si 2p peaks
which change in amplitude and move to higher ener-

gies in a continuous manner as a function of x. The O
Is peak is a single line which shifts in a sublinear

manner as a function of x. The results are consistent
with the presence of silicon clusters, silicon-centered

tetrahedra conforming to the random bond model
(RBM) and forms of oxygen other than bridging oxygen
such as peroxy bonding, molecular oxygen or OH.
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The lattice statics Green's function method for calcula-

tion of the atomistic structure of grain boundary inter-

faces in solids as described in Paper I is extended to

include anharmonic effects. It is shown that the 'anhar-
monic' response of a solid to 'anharmonic' forces can
be represented in terms of the 'harmonic' response of

the solid to an effective anharmonic force. The
Green's function method then requires solving a finite

order nonlinear matrix equation which is done by using
standard numerical methods. For the purpose of illus-

tration, the method is applied to calculate the atomistic
structure of a Sigma 5 tilt boundary in fee copper.
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A lattice statics Green's function method is described
for calculating the atomistic structure of a solid near a
grain boundary interface. First, a reference state is de-
fined which is 'near' the equilibrium state. The Green's
function for the reference state is obtained in terms of

the perfect lattice Green's function by mapping the lat-

tice sites of the reference state to the perfect lattice

sites and solving the Dyson's equation. This Green's
function gives the response of the reference state
which determines the atomic relaxations under the net
forces which would be present in the reference state.

The specific case of a Sigma 5 tilt boundary in a fee
lattice has been considered assuming the validity of
the harmonic approximation.
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The Resource Letter provides a guide to the literature

on the integral and fractional quantum Hall effects.

The letter E after an item indicates elementary level or

material of general interest to persons becoming in-

formed in the field. The letter I, for intermediate level,

indicates material of somewhat more specialized
nature; and the letter A indicates rather specialized or
advanced material. An asterisk (') indicates articles

that are especially useful or interesting; a double aster-
isk (") indicates those articles to be included in an
accompanying reprint book.
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The report summarizes and gives references describ-
ing the details of a method for reducing high Tc con-
tact surface resistivities, rho(c), to the 10(sup -10) ohm
sq cm range (rho (c) = RA, where R is the contact
resistance and A is the contact area). The reduction
was obtained using both gold and silver contacts, and

189



PHYSICS

Solid State Physics

represents a decrease in contact resistivity by over
eight orders of magnitude from that obtained using

indium solder connections. Most of the results have
been obtained so far for YBa2Cu30(7-delta) (YBCO)
but preliminary data for the Bl and Tl based com-
pounds will also be summarized.
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External standard and internal standard calibrations

are important procedures used to achieve high accura-

cy In x-ray diffraction studies. The theoretical basis as
well as procedures of obtaining curves are given.

Methods and examples of selecting Standard Refer-

ence Materials (SRMs) which are produced and issued

by the National Bureau of Standards, and procedures

of sample preparation with these standards are also

described. Three examples are presented to Indicate

the value of using SRMs.
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Accurate determinations of the energy gap E(8) at

liquid helium temperatures In alloys of 0.24 = or < x

= or < 0.30 have been made by two-photon magne-
toabsorptlon techniques. They are shown to help verify

the use of the Hansen-Schmit-Casselman (HSC) rela-

tion over the range 0 < x < 0.30 at these tempera-

tures. In contrast, the observed temperature depend-
ence of E(8) below 77 K Is nonlinear and thus cannot

be described accurately by the HSC relation. Analysis

of E(8)(T) data for three samples with 0.24 = or < x =
or < 0.26 has allowed the deduction of a new relation-

ship for E(8)(x.T) that more properly accounts for the

nonlinear temperature dependence below 77 K and
the linear behavior above 77 K, while still accurately

describing the x dependence E(8)(x,T) for E(8) In eV
and T in K. This relation should apply to alloys with 0.2

< X < 0.3. The maximum change from the HSC rela-

tion in this range is 0.004eV for x - 0.2 at about 10 K.
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The authors have measured the transport critical cur-

rent density at very low magnetic fields In samples of

superconducting bulk sintered Y1Ba2Cu30(x),
Y1Ba2Cu40(x), and HoBa2Cu30{x) obtained from

several sources. The results are analyzed at low fields

(= or < 10 mT) with a statistical model which as-

sumes that the current Is limited by Josephson weak
links(SNS or SIS Josephson junctions or microbrldges)

whose locations are to be determined. Each weak link

is assumed to be described by an Airy current-field pat-

tern rather than a Fraunhofer pattern. The former has

a better theoretical foundation and Is in better agree-
ment with the data, varying as H to the (-3/2) power
upon averaging. The fitting procedure yields the aver-
age cross sectional area of the weak links. By assum-
ing the link thickness to be twice the London penetra-
tion depth at 77 K, it was found that the average linear

dimensions of the links are in all cases comparable to

the grain dimensions. The quantitative analysis also
confirms the percolation concept. In which a subset of

weakest links controls the transport current.
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The nonlinear stability of a two-dimensional single

crystal of pure material In an under-cooled melt is stud-

led both analytically and numerically. The quasi-steady
state approximation is used for the thermal fields and
the effects of different solid and liquid thermal conduc-
tivities. Isotropic interfacial growth kinetics and isotrop-

ic surface tension are Included. The bifurcation analy-

sis is performed by calculating the instantaneous value
of the fundamental component of the local normal
growth speed for an interface perturbed by a single

Fourier shape component. Numerically, the fundamen-
tal component of the Interfacial growth speed Is found
by Fourier analysis of the solution to an Integro-differ-

ential equation obeyed at the interface. Analytically, an
expansion technique Is used to derive a solvability

condition defining each of these bifurcation points. The
analytical and numerical results are in very close
agreement. Almost all of the bifurcations are subcriti-

cal and the authors present their results by giving

values of the Landau coefficient as a function of the
different dimenslonless parameters used in the model.

001,602
PB90-216847 PC A16/MF A02
National Inst of Standards and Technology (NEL),
Gaithersburg, MD. Semiconductor Electronics Div,

Semiconductor Measurement Technology: A Soft-

ware Program for Aiding the Analysis of Ellipso-

metric Measurements, Simple Spectroscopic
Models.
Special pub. (Final).

J. F. Marchlando. Apr 90, 364p NIST/SP-400/84
Also available from Supt. of Docs. See also PB89-
235923.

Keywords: "Computer programs, "Spectroscopic anal-

ysis, "Polarimetry, "Dielectrics, Mathematical models.
Computerized simulation, Differential equations. Sen-
sitivity, Fortran, "Computer aided analysis, "Elllpso-

metry. User manuals(Computer programs), Iterative

solutions.

MAIN2 Is a software program for analyzing spectros-

copic elllpsometric measurements. MAIN2 consists

mainly of subroutines written In FORTRAN that are

used to invert the standard reflection ellipsometry

equations for simple systems. Here, a system is said to

be simple If the solid material sample is characterized

by models which assume at least the following: (1 ) ma-
terials are nonmagnetic; (2) samples exhibit depth-de-

pendent optical properties, such as one with layered or

laminar structure atop a substrate that behaves like a
semi-infinite half-space; (3) layers are flat and of uni-

form thickness; and (4) the optical medium within each
ambient/layer/substrate Is isotropic, homogeneous,
local, and linear. The ambient region refers to that

region of space which lies external to the layer/sub-

strate structure of the sample. Each layer is character-

ized by a thickness and a dielectric function. The di-

electric function of a region. I.e., ambient, layer, or sub-

strate, is represented by the Bruggeman effective

medium approximation (EMA). Within the EMA, the ef-

fective medium of a region Is characterized by an ag-

gregate mixture of constituent media, and the dielec-

tric function of each constituent medium is known a
priori. The ellipsometric equations are formulated as a
standard damped nonlinear least-squares problem

and then solved by an iterative method when possible.
The program Is sufficiently modular to allow one to
modify some of the models used In the calculations.
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The authors present total photoelectron yield spectra
and electron-beam excited soft x-ray emission spectra
for the YBa2Cu30(7-x) superconductor. The 2+ va-
lencies of Cu and Ba In the compound are confirmed
by total photoelectron yield measurements. Emission
spectra determine the p-type partial density of states
(p-PDOS) localized on the Ba, Y, and O atomic sites.

The p-PDOS are very small at the Fermi energy (epsl-

lon sub F), and exhibit peaks at 3.5 to 4 eV below (ep-
stlon sub F). K emission spectra of O confirm the Inter-

pretation that the structure observed in previous pho-
toemission measurements Is associated with the O 2p
orbitals.
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An ion-implant of boron-10 in silicon to be used as a
depth-profiling standard for secondary Ion mass spec-
trometry is described. Neutron depth profiling meas-
urements can be used to measure the total Implanted
dose. Preamorphlzatlon by Implantation of silicon Is

used to eliminate channeling artifacts that are present
in single crystal material. The measured SIMS profile

of (10)B implanted at 50 keV Into amorphous silicon

agrees well with the results of a Monte Carlo simula-
tion based on 100,000 ion trajectories. Neutron depth
profiling has inadequate depth resolution to follow the
profile shape accurately In this case.

001,605
PB90-217993 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Surface Science Div.

Photoemission Study of High T(sub c) Oxides.
Final rept.

D. Mueller, A. Shih, L. E. Toth, M. Osofsky, S. A.

Wolf, R. L. Kurtz, and R. L. Stockbauer. 1987, 9p
Pub. in Novel Superconductivity, p829-837 1987.

Keywords: "Superconductors, Synchrotron radiation,

Ultraviolet radiation. Reprints, "High temperature su-
perconductors, "Yttrium barium cuprates, "Photoelec-
tron spectroscopy. Electronic structure. Density of
states, Photoemission.

A number of ceramic compounds Including
YBa2Cu307 have been reported to superconduct at

temperatures in excess of 35K. A critical feature in the
processing of these compounds required to obtain
good superconductive properties appears to be a final

annealing stage in an oxygen containing atmosphere
to increase the oxygen content of the materials. With-

out the oxygen anneal step, the superconducting tran-

sition temperature drops and the drop In the tempera-
ture versus resistance curve becomes less defined. To
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aid in the development of a better understanding of the

electronic structure in this class of materials, the au-

thors have examined changes in the electronic density

of states for YBa2Cu30(x) with oxygen content via ul-

traviolet photoelectron spectroscopy. Samples with x

= 6.95, 6.5, and 6.05 were examined.
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The transport critical current density of several sam-

ples of bulk sintered high-T(c) superconductors was
measured at very low magnetic fields and fitted to a

model which assumes that the impediments to current

at such fields are Josephson weak links. A sample of

particular interest was Y1Ba2Cu30{x) made from hy-

droxycarbonate precursors; the final bulk sintered

sample was very fine-grained, having an average grain

size of about 1.8 micrometers as determined by a

linear intercept analysis. The fit to the model is excel-

lent if the average linear dimension of the weak links is

chosen to be 2.0 micrometers. The authors conclude

that this sample as well as the others has Josephson
weak links at its grain boundaries, and that any intra-

grain defects which may be responsible for flux pinning

are not the primary weak links limiting the transport

J(c) of bulk samples at very low magnetic fields.
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It has been observed and described magneto-optical

transitions between impurity/defect levels and con-

duction band Landau levels for a variety of n-type

HgCdTe samples with 0.2 < x < 0.3. The activation

energies of the levels fall into two categories: (1) 10-12

meV above the valence band edge, independent of Eg
and (2) two close spaced levels at approximately 0.5

Eg. In addition, the spectra of several narrow gap (Eg

less than or equal to 100 meV) samples exhibit shal-

lower and deeper acceptor-like levels.
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The paper describes the theory of the determination of

the field scattered by a dielectric strip over a half-

space filled with a different dielectric. The solution is

based on integral equations for surface fields defined

at the interfaces. Sample outputs of a computer pro-

gram are shown.
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A new computer program, EPROP (an acronym for

Electronic PROPerties) is presented for use in inter-

preting measurements and experiments on gallium ar-

senide and silicon. EPROP computes a solution of the

charge balance equation in thermodynamic equilibrium

for up to six different impurities. The user supplies the

density, energy level, and degeneracy for each impuri-

ty, and in response the program returns as many as 28
output parameters, such as the Fermi level, carrier

density, and ionized impurity densities. These can be
computed as functions of the temperature (or recipro-

cal temperature) or the density, energy, or degeneracy
of any of the six possible impurities. Listings can also

be obtained of various temperature-dependent param-
eters, such as the bandgap, densities of states, and
effective masses. The interactive features of the pro-

gram allow the user to send the output data to any
combination of destinations: a terminal, a listing file,

and/or up to four graphic output files, all at the user's

direction. The user is also given freedom and ability to

customize the data output to these destinations

through menu-driven controls.
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A spatially localized breakdown of the nearly dissipa-

tionless quantum Hall effect into a set of discrete dissi-

pative states in wide, high-quality GaAs/AIGaAs sam-
ples was observed. The phenomenon can be ex-

plained by an extension of the quasi-elastic inter-

Landau level scattering model of Eaves and Sheard.
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A brief introduction is provided on the topic of nuclear

magnetic resonance, answering the question 'What
does the materials engineer have to know to enable
him to interact with the characterization specialists' in

this technique.
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Small angle scattering from powders, eariy-stage ce-

ramics and other materials of technological interest

often is dominated by multiple scattering. Such 'beam
broadening' depends strongly on the wavelength of

the incident radiation and in past has usually been as-
sociated with multiple refraction. Actually, wavelength-
dependent intensities indicate incoherent multiple

scattering in which the underiying single particle scat-

tering may be in the diffractive, refractive or cross-over
regime, depending on the value of the single particle

scattering phase shift. In practice, the diffractive limit-

identified theoretically with very small phase shifts-

may be applicable even when the phase shift is not
small. On one hand, the diffractive limit of single-parti-

cle scattering is a good approximation for phase shifts

of order unity, while on the other, explicit effects of in-

coherent scattering render the beam broadening in-

sensitive to the cross-over between diffractive and re-

fractive scattering at larger phase shifts.
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Superconducting transitions are observed at 11 OK,
100K, and 72K in a nominally BiSrCaCu20(x) ceramic
using the novel technique of magnetic-field-modulated
microwave-absorption detection. These supercon-
ducting transition temperatures are found to be more
sensitive to the application of an external magnetic
field than in the YBa2Cu307 ceramic.
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Electron diffraction patterns of polycrystalline sub-
stances are routinely obtained for small sample areas
by using the transmission electron microscope in the
selected area diffraction mode. The paper emphasizes
one aspect of analyzing electron diffraction patterns -

automatically selecting spots in the pattern and deter-

mining the corresponding basis vectors. A computer
method is described that isolates the zone axis diffrac-

tion pattern in diffraction images by selecting the spots
that belong to one or more regular arrays. The method
gives the basis vectors for the arrays which can then
be used to identify the particles by comparison with

standard diffraction data. This method has been ap-
plied to both simple zone axis diffraction patterns and
complex patterns displaying combinations of overlap-
ping zone axis patterns and patterns from randomly
oriented grains commonly observed in agglomerates
of fine particulate. The method works over a wide vari-

ety of typical diffraction problems and appears to be a
rugged method for identifying basis vectors for orienta-

tion or phase identification.
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The linear stability of perturbed simple shear in a
strain-softening viscoplastic material is analyzed on a
finite time interval. An asymptotic study is made of the

influence of two small parameters, which give the

orders of magnitude of inertial and viscous effects. It is

shown that these two coefficients are connected by a
similarity parameter. Also, a criterion is derived for the
minimum strain rate where the instability behavior
changes from being independent to being dependent
on the wavenumber of the Fourier component of a
small initial perturbation.
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The authors report the breakdown of the nearly dissi-

pationless quantum Hall effect into a set of distinct,

quantized dissipative states in a wide, high-quality

GaAs/AIGaAs sample. They found 35 dissipative

states on one plateau and 9 on another plateau which
have longitudinal voltage drops accurately quantized

in units of (h bar)(omega sub c)/e to within their + or -

0.6% measurement uncertainty. This voltage quantiza-

tion implies that the energy dissipation per carrier is

quantized in units of the Landau level spacing (h

bar)(omega sub c).
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The chemical modification of hydrogen-passivated n-

Si (111) surfaces by a scanning tunneling microscope
(STM) operating in air is reported. The modified sur-

face regions have been characterized by STM spec-
troscopy, scanning electron microscopy (SEM), time-

of-flight secondary-ion mass spectrometry (TOF
SIMS), and chemical etch/Nomarski microscopy.
Comparison of STM images with SEM, TOF SIMS, and
optical information indicates that the STM contrast

mechanism of these features arises entirely from elec-

tronic structure effects rather than from topographical

differences between the modified and unmodified sub-

strate. No surface modification was observed in a ni-

trogen ambient. Direct writing of features with 1 00 nm
resolution was demonstrated. The permanence of

these features was verified by SEM imaging after three

months storage in air. The results suggest that field-

enhanced oxidation/diffusion occurs at the tip-sub-

strate interface in the presence of oxygen.
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The coherence length of high T(c) superconductors in

the c-direction is much smaller than for conventional
superconductors and the c-axis lattice spacing is sev-
eral times larger. This intrinsic difference has signifi-

cant consequences for transport properties. Crystallo-
graphic conduction anisotropy is a secondary limitation

on critical current density J(c), but emerges as a prime
determinant of transport J(c) in the absence of weak-
link effects. The effect of conduction anisotropy on
transport J(c) is described in terms of a current-trans-
fer model. A summary is given of a method to achieve
very low resistivity contacts with oxide superconduc-
tors. Low resistivity contacts have been fabricated with
both yttrium and thallium based compounds.
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During crystal growth from the liquid, a fundamental
problem is to understand the interaction of the crystal-

melt interface with fluid flow in the liquid. This problem
combines the complexities of the Navier-Stokes equa-
tions for fluid flow in the liquid with the nonlinear be-
havior of the free boundary representing the crystal-

melt interface. Some progress has been made by
studying explicit flows that allow a base state corre-
sponding to a one-dimensional crystal-melt interface

with solute and/or temperature fields that depend only
on the distance from the interface. This allows the
strength of the interaction between the flow and the
interface to be assessed by a linear stability analysis of

the simple base state. The case of a Taylor-Couette
flow interacting with a cylindrical crystalline interface is

currently being investigated both experimentally and
theoretically. The authors consider the changes in the
linear stability of this system produced by density-

driven convection generated by the interaction of the
density gradients with the gravitational and centripetal

acceleration.
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The results of the recent VAMAS Nb3Sn critical-cur-

rent round robin indicate that increased consistency in

interiaboratory measurements might be achieved by a
more detailed specification of the critical-current

measurement technique. However, a competition
exists between the benefit of a rigidly specified meas-
urement technique, which insures measurement repro-

ducibility, and a less restrictive technique that would be
practical for a greater number of laboratories. Ideally,
the measurement technique should have the least
number of restrictions that is consistent with measure-
ment reproducibility. The proposal addresses only one
aspect of the critical-current measurement technique,
the sample-to-measurement-holder bonding method.
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A brief review is given of both the rare earth (R) and Cu
magnetism in the RBa2Cu30(6+x), RBa2Cu408 (La-
Sr)2Cu04 and (Nd-Ce)2Cu04 systems. The Cu mag-
netism is dominated by the strong in-plane exchange
interactions, which give rise to two-dimensional mag-
netic behavior in both the antiferromagnetically or-
dered insulating phase as well as in the superconduct-
ing state. The rare earth ions, on the other hand, order
at low temperatures irrespective of the presence or ab-
sence of superconductivity. In the 1 -2-3 and 2-4-8 ma-
terials, 2-d behavior is observed, while in the (Nd-
Ce)2Cu04 system there is a substantial magnetic
interaction between the Nd and Cu sublattices.
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Neutron diffraction has been used to study the mag-
netic order of the Er ions in superconducting
ErBa2Cu307. Above the three-dimensional (3D) Neel
temperature (T(N) = 0.61 8 K) a rod of scattering char-
acteristic of two-dimensional (2D) behavior is unam-
biguously observed, showing that the magnetic inter-

actions of the rare earth ions are highly anisotropic,
while there are no significant correlations observed be-
tween the sheets of Er spins. The system orders two
dimensionally, and as a necessary consequence 3D
order also sets in at the same temperature. The order
parameter is found to obey the exact Onsager solution
for a S = 1 /2, 2D Ising antiferromagnet. At low T, two
separate types of simple 3D antiferromagnetic struc-
tures are found, one characterized by a wave vector of

(1 /2,0,0), and the other by (1 /2,0,1 /2).
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(57)Fe Mossbauer effect and magnetic-susceptibility
measurements were performed on
Y(0.2)Pr(0.8)Ba2(Cu(0.98)Fe(0.02))3O(7-delta) and
Y(0.8)Pr(0.2)Ba2(Cu(0.98)Fe(0.02)3O(7-delta), where
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delta approx = 0. The insulating 80% Pr compound
showed susceptibility anomalies and a large hyperfine

field distribution at low temperatures in addition to a

hyperfine field spectrum for Fe on the Cu(2) sites. The
superconducting 20% Pr compound displayed none of

these effects at any temperature. After examining the

alternatives, it is postulated that magnetic ordering of

the Pr ions and an enhanced rare-earth transition-

metal interaction due to f-electron admixture is respon-

sible for these observations.
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The magnetic order and spin fluctuations of Pr in non-

superconducting PrBa2Cu307 have been studied by

specific heat, susceptibility and neutron scattering

measurements. The neutron data show that the basic

ordering consists of a simple antiferromagnetic ar-

rangement, with an ordering temperature of about 1

7

K, while the specific heat data reveal a large value of

the electronic specific heat coefficient gamma, compa-

rable to heavy fermion like materials. The observed

magnetic inelastic scattering shows a broad quasi-

elastic response as a function of energy, similar to

mixed valent-like systems. These results suggest that

there is substantial f-electron character at the Fermi

level in this material.
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Polarized and unpolarized neutron scattering tech-

niques along with x-ray diffraction have been used to

study the magnetic and structural properties of a single

crystal of Nd2Cu04. Long-range magnetic order of the

Cu moments develops at T(N) = 245 K, with a simple

antiferromagnetic configuration of spins as found in

La2Ni04, while the spin directions may be either collin-

ear or noncollinear. Additional abrupt transitions are

observed at 75 and 30 K, in which spin reorientations

take place. Bragg peaks associated with the crystal

structure are found at the same positions as the mag-

netic Bragg peaks, and indicate that a small distortion

of the basic tetragonal structure has occurred above

300 K. At low temperatures the Nd moments also

order antiferromagnetically (T(N) = 1.5 K), while an

additional transition of a continuous nature is observed

at150mK.
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Neutron scattering has been used to investigate the

magnetic ordering of the rare-earth ions in the

ErBa2Cu408 and DyBa2Cu408 materials. For the Er

system a simple three-dimensional (3D) antiferromag-

netic structure is observed, in which the magnetic unit

cell is twice the chemical unit cell along the a axis, with

a Neel temperature T(N) about = 0.49 K. In the vicinity

of the Neel temperature, however, scattering charac-

teristic of two-dimensional behavior, indicative of the

strong anisotropy of the magnetic interactions, is ob-

served. The magnetic anisotropy arises naturally from

the crystal structure, as the c-axis spacing of the mag-
netic ions is about 3 times the a-b spacing. 2D behav-

ior is also observed in the Dy material near its Neel

temperature of about 0.9 K. However, the scattering in

the Dy system does not cross over to the expected 3D
Bragg peaks at low temperatures, but rather the 2D
line shape persists to the lowest temperatures meas-
ured.
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New data are presented on the phase equilibria and
crystal chemistry of the binary systems SrO-Bi203 and
SrO-CuO and the ternary system SrO-Bi203-CuO.
Symmetry data and unit cell dimensions based on
single crystal and powder x-ray diffraction measure-
ment are reported for all the binary SrO-Bi203 phases,

including a new phase identified as Sr6Bi209. The ter-

nary system contains at least four ternary phases
which can be formed in air at about 900 C. These are

identified as Sr2Bi2Cu06, Sr8Bi4Cu50(19 + x)

Sr3Bi2Cu208 and a solid solution (the Raveau phase)

which. For equilibrium conditions at about 900 C, cor-

responds approximately to the formula Sr(1.8-

x)Bi(22+x)Cu(1 -I- or - x/2)Oz(0.0 = or < about

0.15). Superconductivity in the phase apparently

occurs only in compositions that correspond to nega-

tive values of x. Compositions that lie outside the equi-

librium Raveau-phase field often form nearly homoge-
nous Raveau-phase products. Typically this occurs

after relatively brief heat treatments, or in crystalliza-

tion of a quenched melt.
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A new design high-efficiency microchannel-plate de-

tector and amplification system is described for use in

the scanning electron microscope. This complete de-

tector system consists of four basic units; the micro-

channel-plate detector; the video amplifier; the high-

voltage power supply; and the control unit. The micro-

channel-plate detector system is efficient at both high

and low accelerating voltages, and is capable of both

secondary electron and backscattered electron detec-

tion modes. The size of the actual detector is approxi-

mately 3.5 mm in thickness and 25.4 mm in diameter.

Thus, use of the detector system permits using almost

all the sample chamber to accommodate large speci-

mens with only the loss of the 3.5 mm of working dis-

tance. Another feature is that the system also employs
a unique video amplifier where there are no active ele-

ments at high voltage. The microchannel-plate detec-

tor system enables the investigation of secondary
electron induced contrast mechanisms and backscat-

tered electron detection at extremely low accelerating

voltages even those below 1 .0 keV.
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Low-temperature (0.5-4 K) specific-heat measure-
ments have been made on oxygen-deficient (delta

approx = 0.5) nonsuperconducting RBa2Cu30(7-
delta) (R = Nd and Sm) compounds and compared to

measurements previously performed on their high-criti-

cal-temperature T(c) approx = 92 K superconducting
counterparts (delta approx = 0.1). It is shown that the
specific-heat anomaly due to magnetic ordering of the

Nd(3 + ) and Sm(3 + ) ions in the T(c) approx = 92 K
superconducting RBa2Cu30(7-delta) (R = Nd and
Sm) compounds can be well described by a two-di-

mensional anisotropic antiferromagnetic Ising model
with exchange-interaction parameters E(1) and E(2) in

the a-b plane; the respective values of the Neel tem-
perature T(N) and the ratio E(1)/E(2) are 0.5 K and 50
for Nd and 0.61 K and 1 1 for Sm.
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During directional solidification of a binary alloy at con-
stant velocity, thermosolutal convection may occur
due to the temperature and solute gradients associat-

ed with the solidification process. For vertical growth in

an ideal furnace (lacking horizontal gradients), a quies-

cent state is possible. For a range of processing condi-

tions, the thermal Rayleigh number is sufficiently small

that the stabilizing role of the thermal field during

growth vertically upwards may be neglected, and only
solutal convection need be considered. The effect of a
time-periodic vertical gravitational acceleration (or

equivalently vibration) on the onset of solutal convec-
tion is calculated based on linear stability using Flo-

quet theory. It was found that a stable base state can
be destabilized due to modulation, while an unstable
state can be stabilized. The flow and solute disturb-

ance fields show both synchronous and subharmonic
temporal response to the driving sinusoidal modula-
tion.
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A number of properties of superconducting ceramics

have been measured and related to their microstruc-

ture and processing sequence. The YBa2Cu30(7-
delta) ceramics were prepared by powder processing

techniques, followed by dry pressing and sintering in

both air and flowing oxygen at various temperatures.

The sintered bodies were annealed at various tem-

peratures and environments. Superconducting proper-

ties, such as the transition temperature and the width

of the transition, were measured by both electrical

conductivity and AC magnetic susceptibility; both of

these properties show a strong sensitivity to annealing

temperature and atmosphere. The microstructure and
density were also strongly dependent on processing

conditions. Mechanical properties, such as elastic

modulus, hardness, and fracture toughness, which will

be important for the reliable use of these materials in

large scale structures, were also determined.
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The authors develop a numerical method to study the

motion of a planar crystal-melt interface during the di-

rectional solidification of a binary alloy in the presence

of a time-dependent electric current. The model in-

cludes the Thomson effect, the Peltier effect. Joule

heating and electromigration of solute in the coupled

set of equations governing heat flow in the crystal and

melt, and solute diffusion in the melt. For a variety fo

time-dependent currents, the temperature fields and

the interface velocity are calculated as functions of

time for indium antimonide and bismuth, and for the

binary alloys, germanium-gallium and tin-bismuth. For

the alloys, the authors also calculate the solid compo-
sition as a function of position, and thus make quanti-

tative predictions of the effect of an electrical pulse on

the solute distribution in the solidified material. In addi-

tion, for a sinusoidal current of small amplitude, the au-

thors have compared the numerical solutions with ap-

proximate analytical solutions valid to first order in the

current amplitude. By using this numerical approach,

the specific mechanisms which play dominant roles in

interface demarcation by current pulsing can be identi-

fied.
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Experimental measurements of the electronic struc-

ture of the high-T(c) superconductors La{2-

x)(Sr,Ba)(x)Cu04 and YBa2Cu30(7-x) are reviewed

and discussed in the context of determining the

strengths of the interactions within the valence bands.

It is concluded that the Cu 3d - O 2p valence bands are

highly hybridized and there are strong electron-elec-

tron-electron correlations. It is shown that the Cu(3 + )

configuration (3d(8)) is energetically unfavorable and

the systems are best thought of as having an approxi-

mate valence of Cu(2-|-). The influence of surface stoi-

chiometry on the electronic structure is discussed, and

preliminary molecular adsorption studies are reported.

001,634
PB90-271453 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Quantum Physics Div.

Laser Probing of lll-V Semiconductor Growth on
Si(100).

Final rept.

S. R. Leone. 1990, 8p
Contract AFOSR84-0272
Sponsored by Air Force Weapons Lab., Kirtland AFB,
NM.
Pub. in Proceedings of SPIE (Society of Photo-Optical

Instrumentation Engineers) Laser Photoionization and
Desorption Surface Analysis Techniques, v1 208 pi 1 -

171990.

Keywords: 'Crystal growth. Semiconductor devices.

Gallium arsenides. Monitoring, Substrates, Silicon, Ar-

senic, Phosphorus, Reprints, 'Molecular beam epi-

taxy. Laser induced fluorescence.

Investigations of lll-V semiconductor growth by laser

probing of the gas phase constituents represents a po-

tential new technique for monitoring and improving

molecular beam epitaxy. Laser-induced fluorescence

(LIF) detection methods have now been devised to

measure directly the number density of Ga and In

atoms and As2 dimer species during the deposition

and growth. The studies are applied to the early stages
of growth of lll-V materials on Si(IOO). Additional tech-

niques may be employed in the future to detect spe-

cies such as As4, P4, and other minor dopants in vari-

ous molecular forms. Laser detection is used here to

make measurements on scattering and sticking coeffi-

cients, the rates and energetics of desorbing species,

and state-resolved accommodation. Important island-

ing behavior is detected by measurements of the kinet-

ics for certain constituents in the presence of others.

These techniques will be of value in devising practical

in situ optical diagnostics for molecular beam epitaxy

of lll-V semiconductor devices.
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Thin silicon films on a cooled substrate are often found

to develop two-phase lamellar structures upon radi-

ative heating. Jackson and Kurtz developed a two-di-

mensional model for the process in which the heated
film consists of alternating parallel bands of liquid and
solid phases separated by straight solid-liquid inter-

faces. To understand the cellular or dendritic struc-

tures that sometimes are observed in these interfaces,

they also performed a linearized morphological stabili-

ty analysis and obtained the conditions for the growth

or decay of infinitesimal perturbations to the interface.

In the work the authors extend that analysis to finite

amplitudes by developing a boundary integral repre-

sentation of the thermal field, and obtain numerical so-

lutions for nonplanar solid-liquid interfaces.
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The nonlinear instability of a two-dimensional single
crystal of pure material growing from an undercooled
melt is studied both analytically and numehcally. The
quasi-steady state approximation is used for the ther-

mal fields and the effects of different solid and liquid

thermal conductivities and isotropic surface tension
are included. A bifurcation analysis is performed by
calculating the instantaneous value of the fundamental
component of the local normal growth speed for an
interface perturbed by a single Fourier shape compo-
nent. The base state is time dependent, and two bifur-

cation criteria are studied, the relative stability criterion

according to which the time derivative of the ratio of

the perturbation amplitude to the radius of the underly-
ing circle vanishes, and the absolute stability criterion

according to which the time derivative of the perturba-
tion amplitude vanishes. Numerically, the fundamental
component of the interfacial growth speed is found by
Fourier analysis of the solution to an integro-differen-

tial equation (obeyed at the interface) which gives the
instantaneous value of the local normal growth speed.
Analytically, a weakly nonlinear expansion technique is

used to derive a solvability condition at each bifurca-

tion. Analytical and numerical results are in very close
agreement, and therefore mutually corroborative.

Landau coefficients are presented as a function of the
various dimensionless parameters used in the model.
Almost all of the bifurcations are subcritical.
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This is a much-condensed version of a talk given at the
National Academy of Sciences on the occasion of the
25th anniversary of the Materials Science Interdiscipli-

nary Laboratories. The talk emphasized the interdisci-

plinary background of the current research on quasi-

crystals.
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Fundamental information about the structure of the va-

lence band and the chemical valence states of the var-

ious constituents of the La-Sr-Cu, Y-Ba-Cu, Bi-Sr-Ca-

Cu and Tl-Ca-Ba-Cu oxides have been obtained using

photoelectron spectroscopy. These results show that

the one-electron theories do not adequately describe
the electronic structure of these superconductors. The
atomic origins of the features observed in the valence
bands have been investigated by studying photoemis-
sion resonances and changes in excitation cross-sec-

tions with photon energy. Results to date suggest that

these materials have varying densities of states at the

Fermi level, valence bands composed of O 2p and Cu
3d states, and display no significant changes in the

band structure associated with the superconducting
behavior when the temperature is lowered below T(c).

In addition, the complex surface chemistry of these
oxides makes it essential to study the surface stoichi-

ometry and the interaction of simple molecules. 02
and CO are found to interact only weakly with the sur-
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faces of the materials studied to date, wfiile the H20
and C02 react strongly, forming hydroxides and car-

bonates.
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Using laser vaporization of cryogenic films of XeF2, a

beam of F atoms is produced with most probable kinet-

ic energy variable from 0.3 to 1.1 eV. Fluorine atoms

are observed with energies up to 4.3eV. Also present

in the beam are F2, Xe, XeF, XeF2, and impurity H and

HF. The beams are produced by vaporizing thin films

of XeF2, with 266 nm photons of a quadrupled

NdiYAG laser. The kinetic energy of the F atoms can

be increased monotonically by decreasing the repeti-

tion rate of the vaporization laser from 1 to 0.1 Hz while

the deposition rate of XeF2 is constant. The relative

velocities of the heavier species are always less than

that of the F atoms, but their most probable energies

are greater than the energy of the F beam. This result

suggests that a hydrodynamic flow of the lighter spe-

cies propels the heavier F2, Xe, XeF, and XeF2 parti-

cles to higher velocities. Evidence is presented that

complete desorption of the XeF2 film occurs within the

vaporization area during each laser pulse, from which

a desorption yield can be estimated. Such a source

may be suitable for novel studies of anisotropic etching

of semiconductor substrates with energetic reactive

species.
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During freezing of a liquid containing solute, buoyancy-

driven convection can occur due to thermal and con-

centration gradients. The crystal-melt interface is a

free boundary and is subject to interfacial instabilities.

During vertical directional solidification of a binary

alloy, a quiescent flow state with a planar crystal-melt

interface is possible, but may be unstable to convec-

tive and interfacial perturbations. The authors consider

the effect of an imposed plane stagnation flow that im-

pinges normal to the interface on the conditions for the

onset of instability. For perturbations with wave vector

perpendicular to the plane of the stagnation flow, the

equations reduce to ordinary differential equations

with variable coefficients which are solved numerically.

For this class of perturbations and for fixed solute con-

centration in the crystal, the imposed stagnation flow

stabilizes the system.
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Fragment TR2C (residues 78-148) of bull testis calmo-

dulin (Mr = 8260 daltons) crystallizes in space group
P4(sub 3)2(sub 1)2 with a = 52.4(1) and c =
1 30.0(1 )A, with two complete molecules in the asym-
metric unit. After unsuccessful attempts to find a satis-

factory starting set of phases using single-isomor-

phous-replacement and single-anomalous-scattering

methods, a set of phases was found from one solution

obtained by standard molecular-replacement meth-

ods, using the structure of troponin C as the starting

model. The second independent molecule was found

from Fourier maps based on maximum-entropy calcu-

lations and the startset of phases from the molecular-

replacement calculations. The present structure has
been refined at 3.6 A resolution with 1 420 independent
reflections to R = 0.257.
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A polarization Cu K-edge x-ray absorption near-edge

structure study has been carried out on Pr(2-

x)Ce(x)Cu04 single crystals. The spectra for x-ray po-

larization vector E nearly parallel to the crystal c axis

suggest that electrons contributed by Ce doping are

initially localized at the Cu site. The spectra for E per-

pendicular to the c axis exhibit an almost rigid edge
shift to lower energies upon Ce doping. This suggests

that the unoccupied in-plane Cu 4p states shift to

lower energies. Therefore, the Ce doping donates
electrons to the Cu site and also shifts the unoccupied

4p band. The authors propose that the upper unoccu-
pied band consisting of predominantly Cu 3d states

shifts downward and eventually joins the initially local-

ized states near the Fermi level and thus, forms the

conduction band in the n-type superconductor.
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SPARCOL is an interactive program which serves as a
front-end to the MAIN2 and MAIN2R computer pro-

grams. SPARCOL stands for Spectroscopic ellipso-

metry And Reflectance for Characterization Of Layers.

It consists of a Fortran-77 program and a VMS DCL
command procedure. SPARCOL is used to prepare

the X.DAT and X.INN files required by MAIN2 and
MAIN2R, and to give these files user-defined names.
Although these two files can be created using a text

editor, the user may find it helpful to prepare them
using SPARCOL. The MAIN2 program is used for proc-

essing ellipsometric data. The MAIN2R program is

very similar to MAIN2 but has been modified to proc-

ess reflectance data.
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The authors compare measurements of magnetization
profiles across 180 deg surface domain walls in a
permalloy ferromagnet with calculations from micro-

magnetic models. The models were solved both by re-

laxation and by a time-evolution calculation. The
measurements were made using scanning electron mi-

croscopy with polarization analysis (SEMPA). The au-
thors obtain good agreement without postulating any
surface anisotropy effect. This is the first successful
comparison between experiment and a time-evolution

calculation.
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The relative sensitivity factor (RSF), a parameter used
to determine the concentration of dopants and impuri-

ties in semiconductors, can change significantly for re-

peated measurements of a single reference sample,
although the instrument operating conditions are ap-
parently kept unchanged. This spread in RSF values
can result in a rather large imprecision for concentra-
tion determinations in unknown samples. The authors
have made a systematic investigation of several fac-

tors that may affect the reproducibility of RSF meas-
urements: sample holder factors (flatness of mask,
type of window, crater position), spectrometer factors

(energy band pass, peak shape), and element ana-
lyzed.
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A critical review is given of a new technique, devel-

oped during the past several years, for surface crystal-

lography. The technique is based on the observation
that X-ray photoelectrons and Auger electrons with ki-

netic energies of a few hundred electron volts and
above exhibit enhanced intensities along internuclear

axes, or bond directions, connecting the emitting atom
with its nearest and next-nearest neighbor atoms. This
effect is an excellent diagnostic of whether or not an
atom is in the top layer, and if not, it is an excellent

diagnostic of the local structural environment around
the emitting atom. As a new probe of short-range
order, this technique finds important applications in

areas such as the orientation of adsorbed molecules,
epitaxial growth morphology, surface segregation, in-

terdiffusion at interfaces, core-level binding-energy
shifts, and electron escape depths.
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X-ray photoelectrons and Auger electrons emitted by

atoms in a lattice undergo forward scattering by neigh-

boring atoms during their propagation through the lat-

tice. This forward scattering produces enhancements
in the emission intensity along nearest-neighbor direc-

tions. In the present work, the directions of these en-

hancements are used to infer lattice expansions and
contractions in epitaxial films. Epitaxial films of t^n

grown on Cu(IOO) expand outwards and on Ag(IOO)

contract inwards, as compared to a simple extension

of the face-centered-cubic substrate lattice. Thus, in

both cases, the Ut\ lattice is body-centered-tetragonal.
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A comprehensive review and state of the art in the field

of surface, interface, and thin-film magnetism is pre-

sented. New growth techniques which produce atomi-

cally engineered novel materials, special characteriza-

tion techniques to measure magnetic properties of

low-dimensional systems, and computational ad-

vances which allow large complex calculations have

together stimulated the current activity in this field and
opened new opportunities for research. The current

status and issues in the area of material growth tech-

niques and physical properties, characterization meth-

ods, and theoretical methods and ideas are reviewed.

A fundamental understanding of surface, interface,

and thin-film magnetism is of importance to many ap-

plications in magnetics technology, which is also sur-

veyed. Questions of fundamental and technological in-

terest that offer opportunities for exciting future re-

search are identified.
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Large uniaxial anisotropies associated with interfaces

are observed for ultrathin films (3-28 ML) of bcc

Fe(OOI) grown epitaxially on Ag(001) single crystal

substrates and for epitaxial sandwiches of fee Fe(OOI)

grown with 3 layers of Fe using Cu as substrate and

coverlayers. Adequate treatment of spin-orbit coupling

in magnetic theories remains a challenge. Compari-

sons of ultrathin films of bcc Fe(OOi) on Ag(OOI) with

differing coverlayers of Ag or Au show subtle differ-

ences in magnetic behavior as studied by ferromag-

netic resonance (FMR) and Brillouin light scattering

(BLS). Comparison of the properties of films grown on
perfect iron whisker surfaces with results for mosaic

single crystal substrates show that, while the former
are much to be preferred for growth studies, the latter

are really adequate for magnetic studies.
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Neutron, X-ray and electron diffraction measurements
have been carried out on Pb2Sr2Y(1 -x)CaxCu30(8 -i-

delta) samples. The oxygen incorporated in the struc-

ture during the oxidation is located on the (Cu) planes
sandwiched between the two (PbO) layers.

Pb2Sr2YCu308 becomes superconducting at about
80 K when some of the trivalent Y cations are replaced

by divalent Ca. In this case the extra positive charges
oxidize the Cu(2-|-) cations in the Cu02 planes instead

of Pb(2-i-) to 4-1- and Cu(1 -t-) to 2 -i-, as does the in-

corporation of oxygen. This different behavior can be
explained as a concentration effect which changes the

oxidation/reduction potentials.
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Since the middle of December 1986, the Naval Re-
search Laboratory (and its collaborators) has had a

program to study the new class of very high supercon-

ducting transition temperature copper oxides based on
the perovskite structure. They have studied both the

40K superconductors based on the K2NiF4 structure

consisting of La2-zMxCu04 where M-Ba, Sr, and Ca,

and the 95K superconductor based on the

YBa2Cu307 structure. The bulk samples were pre-

pared using conventional powder ceramic processing

technique from powders of the metallic oxides or car-

bonates and calcined in air at temperatures ranging

from 950-1000 C. The samples were cold pressed into

pellets and sintered in air and annealed in oxygen. Film

samples are being prepared by sputtering, electron

beam evaporation and chemical vapor deposition.
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Secondary electrons.

The microchannel-plate system described here pro-

vides an alternative to the E/T detection system and it

is adaptable to any SEM. Based on the initial concept,

complete MCP systems are now commercially avail-

able for most any instrument. The MCP system pro-

vides an ability to study signal and contrast forming

mechanisms that have been unable to be viewed earli-

er, due to detector limitations, and opens up new re-

search opportunities for the scanning electron micro-
scope. The paper presents the results of work done
with the system at both high and low accelerating volt-

age.
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Hydrogen-isotope vibration spectra have been meas-
ured between 34 and 240 meV for beta-phase V2H,
V2D, and V2T by inelastic neutron scattering. The ob-
served low-energy vibrational transitions reveal a
strongly anharmonic potential in the ab plane which is

both isotope and temperature dependent. The results

cannot be explained by models recently proposed for

the potential in V2H. The unusual overlap of the low-
energy isotope vibrations with the band modes sug-
gests that any theoretical representation must take
into account the complex interactions between these
modes and the acoustic lattice vibrations.
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The authors compare measurements of magnetization
profiles across a 180 deg surface domain wall in a
0.24-micrometer-thick of Permalloy (Ni81Fe19), ob-
tained with scanning electron microscopy with polar-

ization analysis (SEMPA) and longitudinal magneto-
optic (MO) Kerr microscopy with the predictions of a
bulk micromagnetic theory. Both measurement tech-

niques yield wall profiles in accordance with the predic-

tions of micromagnetic theory. The authors conclude
that for micromagnetic structure with relevant length

scales on the order of tens of nanometers, SEMPA
and MO Kerr microscopy yield equivalent quantitative

micromagnetic information within the transverse spa-
tial resolution limits of each technique. Near-surface
effects such as enhanced surface moments, weak-
ened surface exchange, and surface anisotropy are

not important in determining the surface domain wall

profiles that were observed.
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The high spatial resolution imaging of magnetic mi-

crostructure has important ramifications for both fun-

damental studies of magnetism and the technology

surrounding the magnetic recording industry. One
technique for imaging surface magnetic microstructure

on the 10-nm-length scale is scanning electron micros-

copy with polarization analysis (SEMPA). In the review

article the authors review the important instrumental

components characterizing the SEMPA system. Char-

acteristics of the electron probe forming optics, elec-

tron spin-polarization analyzers with associated trans-

port optics, and signal processing electronics are de-

scribed. Emphasis on the fundamental design require-

ments are stressed. Data acquisition, storage, and
processing, as it applies specifically to SEMPA, are re-

viewed. Instrumental artifacts specific to SEMPA are

outlined, and techniques for their correction are given.

Examples of magnetic images at high spatial resolu-

tion are shown.
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Angle-resolved x-ray photoelectron spectroscopy

(XPS) has been used to examine the structural ar-

rangement of atoms in submonolayer coverages of Ni

on GaAs(IIO). Insights into the short-range order

around a lattice atom are possible because the outgo-

ing photoelectron diffracts off overlying lattice atoms.

This diffraction contains a strong component of for-

ward scattering that yields enhanced intensities along

axes connecting the emitting atom to its overlying

nearest and next-nearest neighbors. The authors have
found that these enhanced intensities are observed in

the Ni 2p core level for 0.1 ML Ni on GaAs(IIO) after

annealing to 300 C but are much weaker before an-

nealing. The angles at which these enhanced intensi-

ties appear suggest that upon annealing the Ni atoms
replace Ga and As atoms in the third layer from the

surface and perhaps in the second layer. Replacement
may also occur in the top layer but this would produce

no forward scattering signature. Thus the authors'

structural results are consistent with this being a reac-

tive interface.
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The effect of incremental ion bombardment on the sur-

face layers of an aqua regia etched InP sample was
studied by monitoring the components of the In 3d (5/

2) and O Is x-ray photoelectron spectroscopy (XPS)

lines as the sample was bombarded with low energy (1

keV) Ar (1+) ions. The analysis of the XPS lines

showed that the InP substrate was damaged at very

low ion doses, and finally decomposed by the ion

beam. When the ion 'cleaned' sample was exposed to

oxygen, a different oxide system was produced which
consisted largely of In203 and lnP04 (or ln(P03)x).

This model of the oxidized surface of InP is consistent

with other measurements and the authors conclude
that ion milling together with XPS and careful curve fit-

ting can be used to find the nature of the thin oxides on
InP.
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Domains written thermomagnetically in TbFeCo thin

films are studied with Lorentz transmission electron

microscopy (TEM) and scanning electron microscopy
with polarization analysis (SEMPA). Four different rare-

earth/transition-metal compositions Tb(x)Fe(y)Co(1-x-

y) are examined. It was found that the magnetic con-
trast in the SEMPA measurements is proportional to

the magnetization of the transition-metal (TM) sub-
network which is antiferromagnetically coupled to the

rare-earth (RE) subnetwork. This allows high-contrast

SEMPA images to be acquired even when the system
is magnetically compensated. The surface magnetiza-
tion can be explained by assuming that the surface of

the TbFeCo alloy consists of an outermost thin oxide
layer followed by an Fe-rich subsurface layer. The im-

portance of the demagnetizing field on the switching

and domain nucleation process for thermomagnetical-
ly written bits is examined.
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Magnetic Properties of Sandwiches and Superlat-
tices of fee Fe(OOI) Grown on Cu(OOI) Substrates.
Final rept.

J. R. Dutcher, W. F. Egelhoff, J. F. Cochran, D. A.

Steigerwald, and B. Heinrich. 1988, 3p
Pub. in Jnl. of Applied Physics 63, n8 p3464-3466
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The magnetic properties of Cu/Fe epitaxial sandwich-
es and superlattices have been measured using Bril-

louin light scattering and ferromagnetic resonance. All

of the samples are perpendicularly magnetized at

room temperature, due to the presence of large uniax-

ial anisotropies with an easy axis perpendicular to the
sample surface. Inclusion of a second order uniaxial

anisotropy term is particularly important for one of the
superlattice samples.
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Thermal Contraction of Fiberglass-Epoxy Sample
Holders Used for Nb3Sn Critical-Current Measure-
ments.
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niodes, 'Critical current. Fiberglass reinforced com-
posites. Temperature dependence.

It is typical for Nb3Sn-Cu superconductor speciments
to be wound into coils on tubular specimen holders is

different that that of the speciman, axial strain may be
applied to the specimen upon cooling from room to

liquid-helium temperature. This strain can affect the
measured critical current. The thermal contraction was
measured for three different Nb3Sn-Cu superconduc-
tors. Also, the thermal contraction was measured for

several different specimen holders, all of which were
made from fiberglass-epoxy composites. The results

of these measurements show that the thermal con-
traction of tube stock is strongly dependent on the
ratio of its wall thickness to its radius, while the con-

traction of tubes machined from plate stock is relative-

ly independent of these dimensions. Critical-current

measurements of Nb3Sn-Cu specimens mounted on
these various holders show that the presence of differ-

ential thermal contraction between the specimen and
its holder can significantly affect the measured critical

current.
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Considering only cubic symmetry (three independent
monocrystal elastic-stiffness coefficients, Cij), various
models for converting the Cij to the effective macro-
scopic quasiisotropic and homogeneous elastic con-
stants, the bulk modulus, and the shear modulus. To
test the models, a typical metal copper, was consid-
ered which possesses a moderate Zener elastic-ani-

sotropy ratio, 3.1 9, and which was measured by pulse-
echo dynamic (MHz) methods. The Hershey-Kroner-
Eshelby and equivalent models work best. Using the
H-K-E model, tfie effective polycrystalline elastic con-
stants of twenty-five cubic elements were calculated.
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The (110) cleavage surface of InSb has been studied
with scanning tunneling microscopy. A variety of sur-
face defects has been observed, including those that
appear to be simple vacancies and Schottky defects.
Atomic-resolution images have been obtained of both
the occupied- and unoccupied-state densities concen-
trated on the Sb anion and In cation, respectively. By
simultaneously imaging both the occupied- and unoc-
cupied-state densities, the relative positions of the In

and Sb dangling bonds within the unit cell have been
determined. As expected, the In state density is shitted
with respect to the Sb state density by approximately
one-half of a unit cell along the (bracket) (1,-1,0)

(bracket) direction. Along the (bracket (001) (bracket)
direction, the In state density is displaced by approxi-
mately one-third of a unit cell, in good agreement with
surface electronic structure and surface-buckling cal-

culations. Measurements of the tunnel current versus
voltage reveal conductance within the band gap asso-
ciated with dopant-induced occupation of the conduc-
tion band.

Structural Mechanics
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Institute for Materials Science and Engineering,
Fracture and Deformation Division: Technical Ac-
tivities 1989.
H. I. McHenry. Dec 89, 84p NlSTlR-89/4149
See also report for 1 988, PB89-1 48399.

Keywords; 'Service life, 'Reliability, 'Materials tests,
'Research management, Nondestructive tests, Com-

197



PHYSICS

Structural Mechanics

posite materials, Cryogenics, Ceramics, Superconduc-
tors, Metals, Welding, "Fracture mechanics, 'Defor-

mation.

The report describes the 1989 fiscal year programs of

the Materials Reliability Division of the Institute for Ma-
terials Science and Engineering. It summarizes the

principal accomplishments in three general research

areas: materials performance, properties, and proc-

essing. The Fracture Mechanics, Fracture Physics,

Nondestructive Evaluation, and Composite Materials

groups work together to detect damage in metals and
composite materials and to assess the significance of

the damage with respect to service performance. The
Cryogenic Materials and Physical Properties groups in-

vestigate the behavior of materials at low temperature

and measure and model the physical properties of ad-

vanced materials, including composites, ceramics and
the new high-critical-temperature superconductors.

The Welding and Thermomechanical Processing

groups investigate the nonequilibrium metallurgical

changes that occur during processing and affect the

quality, microstructure, properties and performance of

metals. The report lists the division's professional

staff, their research areas, publications, leadership in

professional societies, and collaboration in research

programs with industries and universities.
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tions, Strains, Reprints, Virtual work, Elasticity, Plastici-

ty.

In a unified approach, the virtual work equations in rate

form and in incremental forms are derived rigorously

for elastic-plastic continuum subjected to large strains.

The finite element procedures for the analyses of elas-

tic-plastic solid based on Lee's theory and Green-

Naghdi's theory are presented. Also, it is shown that

transformations can be performed among the Eulerian,

the Total-Lagrangian, and the Updated-Lagrangian
formulations, and among different forms of constitutive

relations without any approximation.
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A perturbation method is described for the investiga-

tion of the propagation of Rayleigh waves on the sur-

face of a homogeneous anisotropic initially deformed
material plate. The authors' perturbation formalism is

quite general and can also be applied when other

small effects, like slight temperature changes or exter-

nal magnetic fields, affect the Rayleigh wave propaga-

tion velocity. The special cases of slight orthotropy and
initial deformations are analyzed in detail. For these

cases the authors derive the Rayleigh wave phase ve-

locity as a function of the propagation direction, the

elastic constants, and the initial stresses. The linearity

of the authors' formulas suggests that Rayleigh waves
can be conveniently used as an experimental tech-

nique for the solution of the inverse problem of deter-

mining the elastic constants and/or the initial stresses

in a material.
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Since September 1984, four wide plate crack arrest

tests have been carried out on the 26 MN tensile ca-
pacity testing machine at the National Bureau of

Standards near Washington, D.C. Each test has been
different with respect to conditions of testing, speci-

men configuration, and instrumentation used to moni-
tor the dynamic response of the specimen during the
crack run and arrest event. The progressive changes
in test procedure to be discussed represent attempts
to obtain the desired crack run and arrest behavior and
to improve the quality of the data collected. In particu-

lar, efforts to cause the initiation of crack propagation
at lower stress intensity factors will be discussed. Also,

the optimization of strain gage location and the final

choice of recording instrumentation will be reported in

detail. Two techniques for measuring crack velocity will

be compared.
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The paper is an experience report on a PC version of a
general-purpose finite-element-analysis (FEA) code
named ANSYS 4.3. The report is intended for three

types of potential users: A Novice User who has a gen-
eral idea of FEA but has never applied it to a problem
on PC or otherwise; A Professional User who has ap-
plied a general-purpose FEA code on a non-PC com-
puter, but has never tried a down-sized version of the

code on a PC; and An Ultimate User who has written

FEA codes for small-to-medium size problems in aca-
demic research or industrial consulting and is now
thinking of tackling larger problems with more compli-

cated geometry and material property inhomogenei-
ties. It focuses on four technical criteria: The Start Up
Effort; The PC Performance; The PC to Workstation
Connection; and The Documentation.

General
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The authors describe a new type of electric probe for

mapping the radial current density profile of high-

energy, high current electron beams. The idea of de-

veloping an electrically sensitive probe for these con-

ditions was originally suggested to one of the authors

during a year's visit to the Lawrence Livermore Nation-

al Laboratory. The resulting probe is intended for use
on the Experimental Test Accelerator (ETA) and the
Advanced Test Accelerator at that laboratory. This
report discusses in detail: the mechanical design, the
electrical response, and temperature effects, as they
pertain to the electric probe, and describe the first ex-
perimental results obtained using this probe on ETA.
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Lasers, Liquids, Plasmas(Physics), Solids, Spatial dis-
tribution, Spectroscopy, Velocity, Thermal properties,
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Atomic ions which are stored in electromagnetic fields

are an example of nonneutral plasmas. Laser tech-
niques allow control of plasma angular momentum and
provide plasma cooling to temperatures much less
than IK. Using imaging techniques, plasma spatial in-

formation is achieved. Laser spectroscopic techniques
allow measurement of plasma velocity distribution

functions. Liquid and solid behavior of ion plasmas is

studied. Keywords; Liquid plasmas; Solid plasmas;
Plasma distribution functions; Penning trap; Laser
cooling, (jhd)
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A sup 3 He/Xe gas scintillation counter has been de-
veloped for measuring the neutron energy range from
thermal to 3 MeV. Great effort was concentrated on
improving the detector design to optimize light produc-
tion and collection to improve the energy resolution
which is primarily controlled by photon statistics. The
detectors were tested using a sup 238 Pu alpha-parti-

cle source, a thermal neutron beam from the NBS re-

actor, and the white-neutron spectrum from the NBS
linac. The detector measures an energy resolution of

17% (FWHM) for the sup 3 He(n,p)T reaction at 2.0
MeV which is sufficient for cross section measure-
ment. 1 2 refs., 8 figs. (ERA citation 1 4:009024)
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The primary mission of the Neutron Interactions and
Dosimetry Group at the National Bureau of Standards
(NBS) is the measurement of the standard neutron
cross sections. The group has had a long-term pro-

gram for the measurement of one of the most impor-
tant of these cross sections—the neutron-induced fis-

sion cross section of sup 235 U. Since the ENDF/B-VI
evaluation has been recently released, it is appropriate
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to review the measurements of the sup 235 U{n,f)

cross section which have been made at the NBS using

accelerator-based neutron sources. In the 0.1 --20

MeV region where this cross section is a standard, six

separate measurements of the differential cross sec-

tion, using a variety of techniques have been made.
Both the NBS 150-MeV Electron Linac and the 3-MV
Positive Ion Accelerator have been used as neutron

sources. Two of the measurements are relative to the

H(n,p) cross section while the remainder are absolute.

These measurements will be reviewed and compared
to ENDF/B-VI. The current status of this program and
possible future improvements will be discussed. 11

refs., 3 figs., 1 tab. (ERA citation 14:009990)
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The neutron induced fission cross section for sup 235
U has been measured from .02 to 1 000 electron volts

at the NBS electron LINAC facility. This cross section,

especially the integrals from 7.8 to 1 1 eV and from 1 00
to 1000 eV, is incorporating both the sup 235 U foils

and the sup 10 B foils used to monitor the neutron

beam was built. The geometry of the chamber and the

data taking system are designed to give the effect of a
common environment and flight path so as to reduce
or eliminate background and energy assignment prob-

lems. The shape measurements were normalized at

thermal. Results are compared to other recent meas-
urements and ENDF/B-V. 5 refs., 9 figs., 3 tabs. (ERA
citation 14:009989)
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The high power RF system of the NIST-LANL RTM has
been tested at nominal full power levels and has accel-

erated electron beams successfully. RF stability and
calibration measurements have been made using the

accelerated electron beam. These measurements
have been used to calculate the effective shunt imped-
ance of the side- coupled accelerator structure. RF
stability measurements were also performed using

power meters and phase detectors. 7 refs., 4 figs.
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The NIST-Los Alamos Racetrack Microtron (RTM) is

designed to deliver a low-emittance electron beam of

up to 0.5 mA cw over an energy range of 17 MeV to

185 MeV. Fed by a 5 MeV injector, the RTM contains
two 1 80 degree end magnets that recirculate the beam
up to 15 times through a 12 MeV RF linac. The linac,

which operates in a standing-wave mode at 2380 MHz,
has been tested to nearly full RF power. At present,

the injector has undergone beam tests, and the beam
transport system is complete through the 12 MeV
linac. A temporary beam line has been installed at the
exit of one end magnet to measure the beam energy,
energy spread, and emittance after one pass through
the accelerator. Preliminary results indicate that the
accelerated beam energy spread and emittance are
within design goals. 4 refs., 7 figs.
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This report, submitted by the Electricity Division of

NIST, is to summarize the work performed under con-
tract DE-A1O1-86ER40282 and represents a new ex-

perimental determination of the fine-structure constant
(alpha), to the accuracy of 3.7 parts in 1 0(sup 8) (0.037
parts per million or ppm). The success of this experi-

ment enabled the unequivocal testing of quantum
electrodynamic theory (QED) to the same level of ac-

curacy through the comparison of experimental and
theoretical values of QED dependent quantities.

These are the anomalous magnetic moment of the
electron, a(sub e), the hyperfine splittings in muonium
and positronium, and various Lamb shifts in hydrogen
and helium. In view of the importance of quantum elec-

trodynamics to our understanding of atomic, molecu-
lar, and particle physics, such critical comparisons
have immense potential for confirming QED.
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A compound reduction, first by the Delaunay group
and then by the group of rotations about the direction

of the magnetic field, establishes that the phase space
consists of a two-parameter bundle of two-dimension-
al spheres. On each sphere, the north pole which rep-

resents a class of circular orbits is an equilibrium in the
phase flow; it is stable as long as the projection H of

the angular momentum along the magnetic field is

greater than L/ 5, L being the second integral resulting

from the elimination of the mean anomaly. At the criti-

cal value H = L/ 5, there occurs a Hopf bifurcation:

the circular orbits become unstable while there appear
two families of stable equilibria representing elliptic

orbits whose semi-major axis is perpendicular to the
line of nodes. Chaos is likely to set off along the homo-
clinic orbits asymptotic to the unstable equilibria.
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Some characteristics are reported of an optically

pumped Cs frequency standard developed at the Na-
tional Research Laboratory of Metrology (NRLM). The
short term frequency stability was estimated to be 1.1

X 10 to the -12th power/(square root of tau) when the
optical feedback technique for laser diode stabilization

was used. Frequency shifts due to microwave power
and pumping conditions were measured and their
characteristics are described.
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A brief review is given of experimental attempts to test
the foundations of special relativity. The need for dy-
namical test theories to analyze such experiments is

noted, and a new experiment sensitive to the one-way
speed of light and the anisotropy of space is present-
ed. The experiment is analyzed, using the test theory
of Mansouri and Sexl.
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Experimental and theoretical x-ray transition energies
are precisely estimated and compared for 40 < Z <
1 00. All allowed and forbidden intervals for the n = 1 to
n = 2, 3 levels are determined. The experimental
values are derived from absolute wavelength meas-
urements of K (alpha) and K (beta) transitions and
from L series x-ray measurements. The theoretical
values are obtained using a multiconfiguration Dirac-
Fock code with some modifications in the Lamb shift

calculations. Comparison between experiment and
theory for Z < 85 now provides a more coherent quali-
tative picture.
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The beamline at the NSLS (Brookhaven) was de-
signed for a class of doubly differential experiments in
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which spectra produced in response to tunable mon-
ochromatic photon excitation could be analyzed with

high spectroscopic resolution. An important motivation
is associated with satellite diagnostics, the contribu-

tion of double (and multiple) vacancy excitation to ab-
sorption profiles and the production of satellite-free

spectra. While these phenomena are phmarily associ-

ated with thresholds for double vacancy production,

other interesting processes occur in the single vacan-
cy threshold region. Included are new results on reso-

nant elastic and inelastic (RAMAN) processes. At high

resolution and with one, two or more sub-threshold re-

sonances, Raman spectra display a particularly rich

phenomenology.
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Pub. in Proceedings of Conference on Atomic Physics
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Keywords: Distance measuring equipment. Gravita-

tion, Reviews, Tests, "Gravitational wave antennas,
"Gravitational waves. Laser range finders. Laser appli-

cations.

A number of new or very much improved tests of gravi-

tational theory based on accurate distance measure-
ments now appear to be possible using space tech-

niques. The present status of solar system tests is re-

viewed, including planetary radar data, Mars Viking

lander range measurements, and lunar laser ranging

results. Additional possible future tests based on
range measurements to a suggested Small Mercury
Relativity Orbiter also are described. Then, present
and possible future gravitational wave detection ex-

periments in space at frequencies below 1 Hz are dis-

cussed. One option is a Laser Gravitational-wave Ob-
servatory in Space, with sufficient sensitivity to ob-

serve the signals from large numbers of galactic bina-

ries of different types.
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M. J. Berger. 1988, 37p
Pub. in Ettore Majorana International Science Series:

Physical Sciences 38, pi 83-21 9 1 988.

Keywords: Bremsstrahlung, Monte Carlo method.
Transport properties. Electrons, Photons, Predictions,

Comparison, Reprints, *ETRAN computer code.

Predictions from the electron-photon Monte Carlo

code ETRAN are compared with results from 46 ex-

periments with simple irradiation and target geome-
tries. The comparisons pertain to transmission and re-

flection coefficients, energy spectra and angular distri-

butions of transmitted and reflected electrons, the dis-

tribution with depth of deposited charge, spatial distri-

butions of deposited energy, response functions for

Nal and Si detectors, and the production of brems-
strahlung in thick targets.
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D. S. Bright. 1987, 2p
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"Feature extraction. Digital data.

An algorithm is presented to locate objects in digital

images. The algorithm is not sensitive to object shape
or size, but rather to intensities relative to a local sur-

round and lack of internal structures that themselves
could be considered objects. Although computational-

ly expensive, the blob splitting algorithm is robust and

is used routinely in our laboratory for such tasks as
locating particles or spots in ion microscope or elec-
tron diffraction images where there is a large back-
ground where the objects are of various sizes and
shapes and have fuzzy edges or where the objects are
not clearly separated.
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A summary of the major design concepts for the Na-
tional Institute of Standards and Technology Molecular
Measuring Machine is given. Also included is a brief

description of the mechanical design of the core struc-
ture, isolation system, and metrology reference
system.
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The report corrected has a serious calculation error in

the compensation for the gamma-ray kerma of the
mixed radiation field used to make the measurements.
The error is explained and the value of the carbon
kerma factor for 14.6-MeV neutrons is recalculated
from the experimental data. Comparison of this value
to those determined by others suggests that the calori-

metric technique described has a significant error.
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The authors have observed associative ionization of

laser cooled and trapped sodium atoms. The meas-
ured rate coefficient for the process at a temperature
of 0.75 (-t- or - .25) mK is 1.1 x 10 to the -11 power (-i-

or - 0.3) cc/sec, which implies a cross section of 8.6 x
10 to the -14 power/sq cm. This is three orders of

magnitude larger than the cross section measured in

previous experiments at higher temperatures.
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Keywords: "Bremsstrahlung, Monte Carlo method,
Comparison, Transmission, Reflection, Photons, Pre-

dictions, "Electron transport, ETRAlM computer code.
Benchmarks.

Predictions from the electron-photon Monte Carlo
code ETRAN are compared with results from 46 ex-
periments with simple irradiation and target geome-

tries. The comparisons pertain to transmission and re-
flection coefficients, energy spectra and angular distri-

butions of transmitted and reflected electrons, the dis-
tribution with depth of deposited charge, spatial distri-

butions of deposited energy, response functions for
Nal and Si detectors, and the production of brems-
strahlung in thick targets.
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Relative transition probabilities of 29 lines belonging to
the 3s-3p, 3s-4p, 3p-3s(double prime), and 2s2p(4) -

2s(2)sp(2)4p transition arrays of N I have been meas-
ured in emission with a wall-stabilized arc and were
normalized to an absolute scale utilizing two recent
lifetime results. The experiment was undertaken to
help resolve some long-standing discrepancies in the
nitrogen data. The results are usually slightly larger
than two earlier emission measurements but are in

closer agreement with recent calculations. The total
uncertainties of individual transition-probability values
are estimated not to exceed a range from plus or
minus 12% to plus or minus 15%, the larger uncertain-
ties occurhng for the very weak lines.

001,689
PB90-1 52778 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Thermophysics Div.

Interim Thermodynamic Property Formulation for
Air.

Final rept
R. T. Jacobsen, R. B. Stewart, S. G. Penoncello, and
R. D. McCarty. 1987, 16p
Pub. in Fluid Phase Equilibria 37, pi 69-1 84 Oct 87.

Keywords: "Air, "Thermodynamic properties, Density,
Equations of state. Thermodynamics, Pressure, Tem-
perature, Dew point. Liquid saturation. Boiling points,
Bubbles, Reprints.

A new interim formulation for the thermodynamic prop-
erties of air which includes estimated properties for the
liquid is reported. Separate equations for the calcula-
tion of bubble point and dew point properties are in-

cluded. The need for further measurements of liquid air

properties and of properties on and near the dew point
curve and bubble point curve to provide the basis for a
new accurate correlation is summarized. Vapor prop-
erties are believed to be sufficiently accurate for
design and analysis work, except near the dew point
curve, but no substantiated claim for the accuracy of
the calculated liquid properties can be made.
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Using a Monte Carlo method, the authors study the
energy efficiency of muon production by a high energy
beam of deuterons (i.e., protons and neutrons). They
present detailed results for infinite deuterium-tritium
targets in dependence on target density and beam
energy. The key role of secondary (shower) production
of muons is demonstrated. The authors qualitatively
explore constraints on the design of muon catalyzed
fusion power reactors.
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The paper consists of a status report for viscosity and
thermal conductivity data and correlations for pure

fluids and fluid mixtures encountered in cryogenic

process technology. Recommended correlations or

tables of values are identified for each fluid. Specific

data needs for future work are reported. Also present-

ed are brief descriptions of the experimental tech-

niques for viscosity and thermal conductivity measure-

ments, along with estimates of the experimental uncer-

tainties.
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Helium, Thermal measuring instruments. National

Aerospace Plane.

Described is an apparatus which can deliver uniform

heat flux densities of up to 80 W/sq cm over an area

7.8 cm by 1 5.2 cm for use in measuring the heat trans-

fer and pressure drop in thin (6 mm or less), compact
heat exchangers. Helium gas at flow rates of 0 to 40

kg/h and pressures to 6.9 MPa (1000 psi) is the work-

ing fluid. The instrumentation used in the apparatus

and the methods for analyzing the data is described.

The apparatus will be used initially to test the perform-

ance of prototype cooling jackets for the engine struts

of the National Aerospace Plane (NASP).
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and R. B. Goldfarb. Nov 89, 148p NISTIR-89/3912
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The report presents data on superconductor perform-

ance under mechanical load. The data are needed for

setting mechanical design constraints and measuring

the electromechanical performance of NbTi supercon-

ductors for DOE high-energy physics magnet applica-

tions. Highlights of the report include the following:

The first measurements of the effect of axial tensile

stress, applied at room temperature, on the critical cur-

rent of NbTi superconductor strands have been meas-

ured. A study of the critical-current variations along

NbTi strands extracted from a Rutherford cable has

been made. A systematic study of the effects of bend-

ing strain on the critical current of NbTi conductors has

been performed. Ivlany high-energy-physics accelera-

tors use high-permeability steel for the return flux path

of the superconducting magnets. Ivleasurements of

the permeability, saturation magnetization, and intrin-

sic coercivity of several high-permeability steel alloys

were made.
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The paper presents a discussion of the uncertainty in

measuring the root-mean-square, rms, value of a peri-

odic waveform which results from the use of a finite

record length. The analysis was motivated by seeking

to understand the source of a random uncertainty

component which was present in some measurements
of the absolute arithmetic average, R sub a deviation

from a mean line of profiles of precision routhness
specimens. The profiles of these specimens had an
approximately triangular waveform with two wave-
lengths and amplitudes. For the longer wavelength
specimens the random phasing of the waveform with

respect to the recording interval proved to be a major
source of uncertainty in the measurements.
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The (10)B(n,alpha) reaction is a commonly used reac-

tion for measuring neutron fluence rates and is consid-

ered a 'standard' reaction below 100 keV neutron

energy. This reaction has a large, well-known thermal

cross section and its departure from 1/v behavior is

about 3 parts in 1 0000. The principal alpha branch is to

the first excited state of (7)Li which then decays by
emission of a 478 keV gamma ray. The alpha particles

can be measured with surface barrier detectors or both

recoil particles can be measured with a gas proportion-

al counter. Energy loss of the emitted alpha particles

restricts the former to thin samples and wall- and end-
effects reduce the accuracy of the latter. However, the

measurement of the gamma branch can be made with

boron samples that totally absorb thermal neutrons.

This allows greater sensitivity and eliminates the un-

certainty of target thickness. The absolute efficiency of

the gamma(7) detector can be measured by an alpha-

gamma coincidence technique or with a calibrated

(7)Be source. Preliminary investigations of this method
are presented with a discussion of the problems that

must be overcome. Application of this method to a new
measurement of the neutron lifetime are discussed.
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Multilayer-coated mirrors, rather than conventional

total reflection mirrors, have been proposed as a
means to reduce power incident on the first optical ele-

ment of high resolution monochromators. The authors

have investigated this application of multilayers specif-

ically for the 800-400 eV range for the X24-A bending
magnet beamline at the National Synchrotron Light

Source. Various aspects of this application are dis-

cussed, including power and thermal considerations,

beamline layout considerations and constraints, and
choice of multilayer materials and substrate. Results of

a preliminary characterization of a mirror coated with a

SiC/V multilayer and installed in the beamline are also
discussed.
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The accuracy of length measurements is determined
by the relationship between the measurement proce-
dures and instruments and the standard of length. This
relationship includes the definition and realization of

tf-, motor, the transfer of the standard to the working
instrument, and the correction for the index of refrac-

tion of air.
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An investigation of the factors that influence the stabili-

ty of a conducting hollow liquid-metal cylinder in a mi-

crogravity environment is earned out for the particular

configuration in which a fraction of the current in the
cylinder is returned down a central conducting rod.

The analysis assumes that axial symmetry is main-
tained, that at any instant the cylinder is at a uniform
temperature, and that the liquid metal is incompress-
ible and inviscid. Vibrations in which the inner and
outer boundaries of the cylinder move in phase are
found to be always stable. The out-of-phase modes
are unstable for long wavelengths, but these unstable
modes can be excluded by a suitable choice of the
length and thickness of the cylinder. The relationship

of this analysis to the recent results of Chow and Har-
vanek on electromagnetic capillary instabilities in a
hollow liquid-metal cylinder is discussed.
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Energy losses.

The paper deals with Monte Carlo models of electron
transport in which, for the sake of economy, the simu-
lation of all successive Coulomb collisions is replaced
by the sampling of multiple-scattering angular deflec-

tions and energy losses in successive short track seg-
ments. The authors review some of the required input

cross sections, as well as the applicable multiple-scat-

tering theories. Among the topics discussed are: the
calculation of elastic scattering cross sections with

screened Coulomb potentials (Thomas-Fermi, Har-
tree-Fock and solid-state); comparisons of the multi-

ple-scattering distribution of Moliere with that of

Goudsmit and Saunderson; contribution of inelastic

scattering to multiple-scattering deflections; develop-
ment of an energy-loss cross-section database for

water; use of this database in a Monte Carlo calcula-

tion of energy-loss straggling, and comparisons with
straggling distributions from the Landau theory.
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Radiation Dosimetry standards are under develop-
ment in ASTM on the selection of dosimetry systems
for use in the operation of gamma ray or electron beam
food processing facilities, on the dosimetry in gamma
ray facilities used for radiation hardness testing of

electronic devices, and on the use of dosimetry sys-

tems for general applications such as the Fricke and
ceric-cerous sulfate dosimeters.
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Calibrations offered within the Ionizing Radiation Divi-

sion of the NBS Center for Radiation Research involve

dosimetry of x rays, gamma rays, and electrons; do-

simetry for high dose applications; measurement of

neutron sources and dosimeters; and activity meas-
urements of radionuclides. Each of these services has
evolved from the establishment and maintenance of

national standards, usually with a strong and continu-

ing link to measurements made in other nations. Re-
ports now being published describe in detail the bases,

techniques, and uncertainties of each type of calibra-

tions service. Even when demand does not warrant a
calibration service, or while such a service is being de-

veloped, special tests are a way of propagating the na-

tional standards. Where formal measurement-assur-
ance programs or accreditations do not exist, special

cooperations or Research Associate arrangements
offer a way of confirming the measuring ability of com-
mercial firms or other government agencies. Existing

examples from the Radioactivity Group will be dis-

cussed.

001,702
PB90-170721 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Gas and Particulate Science Div.

Test of a Bremsstrahlung Equation for Energy-Dis-
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Recently the authors published an empirical model de-

scribing the generation of bremsstrahlung x-radiation

as a function of the atomic number of the target, z, x-

ray energy, Ev, and electron energy, Eo. This model
was developed for pure-element targets excited by 10-

40 keV electrons. It was based on the fitting of a high

quality data set where great care was taken to insure

that the detector was operating properly and that the

spectra were free from obvious artifacts. The objective

of this paper is to determine the applicability of the

model to other detector systems. The results of the

comparison to a second detector system indicate that

the model can be used to accurately predict brems-

strahlung intensities from a second experimental set-

up.
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A detailed report on the current status of measure-
ments of the Rydberg constant is given. The authors'
recently reported value of R(sub infinity)

= 1 09737.31 573(3)/cm has been confirmed by three
other laboratories within experimental error. An addi-

tional check on the iodine cell, the heart of the authors'
wavelength and frequency reference, confirms a negli-

gible pressure shift. The possible role of the Tydberg
constant in fundamental atomic physics lies in tests of

quantum electrodynamics and in improvement of the
realization of the meter. The authors propose that the
hydrogen spectrum be used to realize the meter in the
optical domain, as an alternative to the current fre-

quency chains. For the realization to be useful, im-
provement of the current precision of the Rydberg
constant by a factor of 2 or more is required.
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The authors review laser cooling and deceleration of

atomic beams, magnetic and laser trapping of neutral

atoms, and a number of recent advances in the use of

radiative forces to manipulate atoms.
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The chapter covers the development of temperature
methods having high time resolution.
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Pub. in Physical Review C-Nuclear Physics 35, n4
pi 382-1 387 1987.

Keywords: Differential cross sections. Reprints, *Hol-

mium 165, Pion plus reactions. Charge exchange reac-

tions, Isobaric nuclei, Deformed nuclei.

Fonward-angle differential cross sections for the
(165)Ho(pi(-t-), pi(0))(165)Er(IAS) reaction have been
measured at T(pi) = 98.0, 1 63.2 and 228.3 MeV in the
angular range 2 degree = or < theta (pi sup 0) < 14
degree. The shapes of the angular distributions at 98.0
and 163.2 Ue\l are compared to predictions arising
from the strong absorption model of pion single-
charge exchange scattering. Extrapolated 0 degree
cross sections are compared with trends previously
established with mostly spherical and near-spherical
nuclei. The measurement demonstrates the possibility
of using the (pi(+), pi(0)) reaction for studying neutron
density deformations in oriented (165)Ho.
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Keywords: 'Frequency standards, 'Atomic clocks. Re-
prints, 'Atomic fountains. Laser cooling. High resolu-
tion.

The authors consider the problems and techniques of
high-resolution microwave and optical spectroscopy of
atoms on free-flight gravitational orbits in an atomic
fountain. They consider choice of species and tabulate
some relevant characteristics of several attractive
atomic systems, including possible clock transitions
and their estimated radiative linewidths. They illustrate

one possible scheme for approaching Zacharias's
dream of an atomic fountain and discuss a powerful
two-stage laser cooling technique to reduce unwanted
velocity spread. They present the status of measure-
ments on slow atoms and on stabilized laser sources
for the atomic-clock applications in both rf and optical
domains.
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Final rept.

A. Dubois, and A. MaqueL 1989, lOp
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A previous calculation for free-free transitions is gener-
alized so as to treat one-photon (spontaneous) brems-
strahlung emitted in the course of collisions of relative-

ly fast electrons with atomic hydrogen. While the elec-
tron-atom collision is described within the first Born ap-
proximation, the role of the atomic spectrum is taken
into account exactly via the use of a compact repre-
sentation of the Coulomb Green's function. The au-
thors discuss the main features of the cross sections
and address some physically relevant issues such as
the importance of the screening by the atomic elec-
tron, the role of the atomic structure, and limiting cases
such as the soft-photon and the small-momentum
transfer limits. They also discuss the differences ob-
served between the cross sections for spontaneous
bremsstrahlung and stimulated free-free transitions.
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gen atoms, Electron impact.
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An operator identity wliich allows the wave operator

for N particles interacting pairwisc to be expanded as

products of operators in which fewer than N particles

interact is given. This identity is used to derive approxi-

mate scattering wave functions for N-particle continua

that avoid certain difficulties associated with Faddeev-

type expansions. For example, a derivation is given of

a scattering wave function used successfully recently

to describe the three-particle continuum occurring in

the electron impact ionization of the hydrogen atom.
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densing, Heat transfer coefficient. Mixtures, Supercriti-

cal flow. Carbon dioxide. Experimental data. Thermo-
dynamic equilibrium, Reprints, Binary mixtures. Super-

critical state. Vapor condensation.

Experimental measurements of heat transfer coeffi-

cients are reported for three binary mixtures near their

lower consolute points. Two of these, respectively n-

pentane and n-decane in solution with supercritical

C02, involve vapor-liquid equilibrium whereas the

third, triethylamine-water, involves liquid-liquid equi-

librium. Anomalously high heat transfer coefficients

were found for the supercritical mixtures at composi-

tions which condense on heating (retrograde conden-

sation). These are attnbuted to thermocapillarity, and
criteria are proposed for the values of dimensionless

parameters which would indicate its presence. For

cases considered, numerical values support this expla-

nation. Additional support is provided by photographic

evidence.
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Ultracold atoms. Penning effect.

Collisions of ultracold atoms can now be investigated

in the laboratory at temperatures below 0.001 K. Such
collisions are qualitatively different in many ways from

collisions at normal energies, where T >> 1 K, be-

cause of the long time and distance scales associated

with such collisions. Spontaneous emission can
strongly modify collision dynamics of excited-state

species produced by near-resonant optical excitation if

the temperature is less than the characteristic temper-

ature T(S), where the collision time is comparable with

the spontaneous-emission lifetime. The authors also

estimate the temperature T(Q) that is characteristic of

the onset of quantum threshold behavior, where the

WKB approximation fails to apply as the de Broglie

wavelength becomes large. It was found that T(Q) is

generally larger than T(D), the Doppler cooling limit,

except for collisions controlled by long-range poten-

tials varying as 1/R cubed. T(Q) may be larger or

smaller than T(S). Expressions for estimating the mag-
nitude of rate coefficients in the T - > 0 limit are given.
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Capture of Inner-Shell Electrons In the Strong-Po-
tential Born (SPB) Approximation.
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K shell.

For the first time the capture of inner-shell electrons by
protons is calculated by the SPB method without fur-

ther approximation and using Hartree-Slater wave-
functions. The resulting cross-section has roughly the

correct shape, but is much too large. The problem is

traced to a loss of normalization caused by the SPB
approximation. A suitably renormalized SPB gives

close agreement with experiment
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Measurements of the asymmetry in the scattering of

unpolarized electrons from optically pumped spin-po-

lahzed sodium atoms have been earned out at incident

electron energies of 20, 54.4 and 70 eV and for a
range of scattering angles between 20 deg and 140
deg. This asymmetry, which was first proposed by
Farago as a means of measuring spin-orbit effects in

the presence of a dominant spin-exchange interaction,

is less than 1 % at all energies and scattering angles
studied.
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Keywords: Frequency standards, Atomic beams, Fou-
rier transformation. Accuracy, Reprints, "Ramsey line

shapes. Velocity distribution.

A computerized method for finding velocity distribu-

tions from the Fourier transforms of Ramsey line

shapes has been developed. Since atoms in certain

velocity groups (those returning to their initial state) do
not contribute to the lineshape, a single lineshape
transform gives an incomplete picture of the velocity

distribution. To bypass this problem, the author uses
Ramsey lineshape data taken at different excitation

powers so that these velocity groups will contribute. A
weighted average of data from three powers gives sat-

isfactory results.
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Experiments at NIST, whose goal is to realize frequen-

cy standards of high accuracy using stored ions, are
briefly summarized. In one experiment, an rf oscillator

is locked to a nuclear spin-flip hyperfine transition (fre-

quency approx = 3.03 x 10 to the 8 power Hz) in

(9)Be(1 +) ions which are stored in a Penning trap and
sympathetically laser-cooled. In a second experiment,

a stable laser is used to probe an electric quadrupole
transition (frequency approx = 1.07 x 10 to the 15
power Hz) in a single laser-cooled (199)Hg(1 -i-) ion

stored in a Paul trap. The measured Q value of this

transition is approximately 1 0 to the 13 power. Future
possible experiments are also discussed.
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Physical limitations to the achievement of accurate,
high resolution spectroscopy on stored ions are briefly

discussed. For experiments on ion clouds, a compro-
mise between frequency stability and second order
Doppler shift uncertainty must be made. Expected per-

formance for specific examples using single ions and
ion clouds is discussed.
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A method is presented to determine the trajectories of

neutrons in multiple section straight-sided neutron
guide systems. Nonreflecting sections can be handled,
as well as reflecting sections with less than 100% re-

flectivity. It is also possible to trace the paths of neu-
trons which pass through a nonabsorbing guide sur-

face, having been incident at an angle greater than the
critical angle for reflection from the surface. Trans-
verse displacements and angular misalignments be-
tween sections are readily included. The behavior of

systems with nonuniform illumination can be deter-
mined. The approach, as presently formulated, is limit-

ed to one lateral dimension. A number of practical ex-
amples of the use of the method are described.
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In an overview of the effects of constant electric fields

on atomic spectra, particular emphasis is placed on
hydrogen, Nonhydrogenic core interactions modify the
spectra through the mixing of quasi-discrete and con-
tinuous channels. Interference effects stemming from
the geometrical configurations of H Stark wave func-
tions determine the extent of level shifts, anticross-
ings, intensity and width variations, and autoionization.
A generalized analogy to Rydberg series helps to unify

the connection to H.
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Laser-Induced Photoassociation of Ultracold
Sodium Atoms.
Final rept.
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The authors present the theory of laser-Induced radi-

ative association in terms of a scattering resonance
formalism and apply this theory to the specific case of

Na atom collisions at a temperature of 10 mK. The
basic fwo-step process proceeds by: (1) a free-bound
photon absorption by the colliding atoms to an excited

molecular state followed by (2) radiative decay of the
molecular complex to the Na2 singlet ground state or

lowest lying triplet state. The authors calculate the ab-

sorption coefficient for step (1) as well as the spectrum
and emission rate for step (2). Use of ultracold atoms
permits a new kind of high resolution free-bound spec-
troscopy of energy levels which are difficult to study by
conventional bound state spectroscopy.
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Measurements of the tensor and vector analyzing

powers, A(yy)(130 deg) and A(y)(130 deg), have been
obtained for the (2)H(d, gamma)(4)He reaction for en-

ergies ranging from E(d)(1ab) = 0.3 MeV to

E(d)(1ab) = 50 MeV. The A(yy)(130 deg) data are sen-
sitive to the D-state present in the ground state of

(4)He and are observed to have their maximum value

near E(d) = 30 MeV. The vector analyzing power data
are compared with the results of a potential model cal-

culation which includes in addition to E2 delta S= 1 El
(or M2) radiation.
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ture.

Cadmium and iron cylinders in the thermal-column
cavity of the National Bureau of Standards Reactor
provide intense sources of neutron capture gamma-
rays. The strength of the gamma-ray fields have been
calculated from measurements of the neutron interac-

tion rates in the cadmium and in the iron cylinders. The
neutron interaction rates were measured by activation

foils fixed on the surface of the cylinders and by direct

counting of the activated cylinders. Miniature fission

chambers have been used to measure the axial distri-

butions.
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Niobium foil materials were irradiated in the cavity fis-

sion source of the National Bureau of Standards Reac-
tor. The foils were counted directly with a germanium
low-energy spectrometer. A Monte Carlo code was
written to calculate the number of X-rays at the detec-
tor for each disintegration. The measured cross sec-
tion for the reaction (93)Nb(n,n')(93m)Nb is 144 + or -

Smb.
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Ideas about quantized energy levels originated in

atomic physics, but research in superconductivity has
led to unparalleled precision in the measurement of
energy levels. A comparison of levels produced by two
Josephson junctions shows that they differ by no more
than 3 parts in 10 to the 19 power at an energy of

0.0003 electron volt. The fact that the myriad of inter-

actions of a trillion particles in a macroscopic body, a
Josephson junction, can produce sharply defined
energy levels suggests a dynamical state of effectively

divorced from the complexities of its environment. The
existence of this state, the macroscopic quantum state
of superconductors, is well established, but its isola-

tion from intrinsic perturbations has recently been
shown to be extraordinary. These new results, with an
improved precision of about ten orders of magnitude,
are discussed in the context of highly accurate results
from quantum electrodynamics, atomic spectroscopy,
and the standards of metrology.
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The authors discuss the limitations of some low-fre-

quency approximations commonly used in the theory
of laser-assisted electron-atom collisions resulting in

the excitation of the target.
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The electronic energy-transfer process Na*(3P(3/2))
+ M -> Na* (3P(1/2)) + M, where M is an Na or K
atom, has been measured differentially with respect to

scattering angle. This has been done with crossed
beams and by establishing the final (3P(1 /2)) state ve-
locity distribution from the Doppler spectrum of 3P(1/

2) -> 4D(3/2) absorption. The differential cross sec-
tion for Na perturbers is highly fonward peaked (within
a few degrees) with a small but extended high-angle
tail. Fonvard angles are also dominant for K per-
turbers, but these cover a larger angular range with a
very substantial large-angle contribution.
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The authors present the results of a calculation of
high-order harmonic generation by a classical hydro-
gen atom, submitted to an intense, single-mode, radi-
ation field. The spectra showing these harmonics as-
sociated with different kinds of trajectories as well as
with an ensemble average of trajectories are dis-
cussed.
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A hypertine transition in the ground state of (9)Be(1 +)
was used to test a nonlinear generalization of quantum
mechanics recently formulated by Weinberg. The au-
thors searched for a dependence of the frequency of a
coherent superposition of two hyperfine states on the
populations of the states. The authors are able to set a
limit of 4 X 1 0 to the -27 power on the fraction of bind-
ing energy per nucleon of the (9)Be(1 +) nucleus that
could be due to nonlinear corrections to quantum me-
chanics.
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A recent experiment reporting an anomalous weight
reduction for a spinning gyroscope weighed on a pan
balance has been repeated in the author's laboratory.
No anomalous weight changes were found of the mag-
nitude reported that depend on rotor speed and/or ro-

tational sense about the vertical axis.
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It has been observed that fairly accurate estimates for

two-photon bound-bound amplitudes in hydrogen can

be obtained from a simple partial summation restricted

to the discrete spectrum contribution, provided one
uses the E (dot) r form of the interaction Hamiltonian. It

is shown that this conclusion does not hold when con-

sidering higher-order multiphoton processes. In fact,

the corresponding multiple sums can be shown to be
divergent and, consequently, no reliable estimates can

be obtained from such an approximation. Using the (1 /

c) A(dot)p form of the interaction does not lead to reli-

able estimates either. Those conclusions are based on

a comparison with exact results for the second- and
fourth-order contributions to the ac Stark shift of the

ground state, computed with the help of a Sturmian

basis.
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Calculation of Spectral Line Profiles of Multi-Elec-

tron Emitters in Plasmas.
Final rept.

L. A. Woltz, and C. F. Hooper. 1988, 6p
Pub. in Physical Review A 38, n9 p4766-4771, 1 Nov
88.

Keywords: 'Spectral lines. Krypton, Reprints, Laser-

produced plasma. Line broadening, Multicharged ions.

A theoretical formalism and computer code have been
developed to calculate spectra of multi-electron emit-

ters in plasmas. The plasma electron broadening is

treated by a quantum mechanical relaxation theory.

The static ion approximation is used to treat plasma
ion broadening of the atomic levels. Calculated lithium-

like and beryllium-like krypton spectra are compared to

experimental spectra obtained in laser implosion ex-

periments at the LLE, University of Rochester.
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D. J. Wineland, and W. M. Itano. 1987, 7p
Pub. in Physics Today 40, n6 p34-40 Jun 87.

Keywords: Radiation pressure. Reprints, * Laser cool-

ing, *Atom traps, *lon traps.

Theory and experiments on laser cooling of neutral

atoms and atomic ions is presented. A brief history of

the mechanical forces of light is first given. Then, a
simple theory of radiation pressure cooling (laser cool-

ing) of free and bound atoms is presented, along with

the temperature limits imposed by recoil. Experiments
on trapped ions and neutral atoms are then described.

Finally, the future of laser cooling is briefly discussed.
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E. R. Williams, and T. Tomimasu. 1987, 6p
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Keywords: 'Fundamental constants. Reprints, 'Elec-

tron charge, 'Electron counting. Quantum Hall effect.

Storage rings, SQUID devices.

Electron storage rings offer the possibility of realizing a

current by counting the electrons per second passing

through a detector. If several difficult technical prob-

lems can be solved, this technique offers the possibili-

ty of accurately measuring the quantity h/e squared
and providing a stringent test of the quantum Hall

effect. A SQUID current comparator design to do the

'counting' is presented with estimates of its perform-

ance on a specific storage ring. Characteristics of an
ideal storage ring are suggested.
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Spectra of the Si I Isoelectronic Sequence from Cu
XVI to Mo XXIX.
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J. Sugar, V. Kaufman, and W. L. Rowan. 1990, 7p
Sponsored by Department of Energy, Washington,
DC, and Naval Research Lab., Washington, DC.
Pub. in Jnl. of the Optical Society of America B 7, n2
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Keywords: 'X ray spectra, 'Ultraviolet spectra. Far ul-

traviolet radiation. Arsenic, Bromine, Copper, Gallium,

Germanium, Krypton, Molybdenum, Niobium, Rubidi-

um, Selenium, Strontium, Yttrium, Zinc, Zirconium, Re-
prints, Isoelectronic sequence, Multicharged ions,

Laser-produced plasma.

Si-like spectra of Cu to Mo have been observed in to-

kamak-generated plasmas, and Cu to As in laser-pro-

duced plasmas. Wavelengths in the range of 86 to 300
A were recorded photographically with a 2.2-m graz-

ing-incidence spectrograph on the tokamak, and a
10.7-m grazing-incidence spectrograph for the laser

plasmas. Wavelength accuracy is estimated to be -i-

or - 0.005 A. The transition arrays 3s(2)3p(2)-3s3p(3)
and 3s(2)3p(2)-3s(2)3p3d were identified. Classifica-

tions were established by comparison with Hartree-

Fock calculations of wavelengths and relative intensi-

ties along isoelectronic sequences. Spectra of Rb and
Sr were not observed, but interpolated values of wave-
lengths for these ions are derived from the rest of the
data. Ground configuration intervals known from mag-
netic dipole transitions are compared with Dirac-Fock
calculations to predict unknown values and to correct

misidentifications.
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Distinct Alignment Effects for Y(sub 2.0) versus
Y(sub 2, + or - 1) Angular Wave Functions Ob-
served in Collisions of an Atomic Ca D State.
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Excitation, Alignment, Neon, Reprints, Atom-atom col-

lisions, D states. Laser radiation.

Two different angular wave functions of the Ca(4p(2)
singlet D(2)) state are prepared via a two-step laser

excitation with parallel and perpendicular configura-

tions of the two linear polarizations. These wave func-

tions exhibit dramatically different alignment effects for

the electronic-energy-transfer process Ca(4p(2) sing-

let D(2)) + Ne->Ca(3d4p singlet F(3)) + Ne. Relative

cross sections for individual Ca singlet D(2) magnetic
sublevels are obtained from these measurements
using the rotation properties of the two wave functions.
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Soft X-ray Optics Characterization on Surf II.
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Keywords: Monochrometers, Reflectometers, Charac-
teristics, Gratings(Spectra), Reprints, 'SURF II stor-

age ring, 'Soft x rays. Multilayers.

The report describes the present capabilities and
future plans for soft X-ray optics characterization at the
NIST storage ring SURF II. The existing facility is made
up of a monochrometer and a reflectometer capable of

characterizing the reflectivity of soft X ray devices in-

cluding multilayers, gratings and grazing incidence

optics. The system can also be used to characterize

the transmission of components such as filters. Plans

to modernize and expand the capabilities of the facility

are discussed.
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Theory of Spin-Polarized Metastable-Atom-Deex-
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D. R. Penn, and P. Apell. 1990, 13p
Pub. in Physical Review B Condensed Matter 41, n6
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tions, Electron spin polarization. Excited states.

Metastable spin-polarized He' atoms incident on a Ni

surface undergo deexcitation in a process which yields

electrons from the Ni. The number produced is ob-
served to depend on the relative spin of the Ni and the
He' atoms. The normalized difference in the ejected-
electron intensity produced by He' atoms with oppo-
site spin polarizations increases dramatically with in-

creasing kinetic energy of the electrons. A theory of

this asymmetry is presented. It is found that the experi-

mental results can be reproduced only by the use of a
realistic potential for the Ni electrons in the vacuum
region. With such a potential it is found that He(1 +)
ions which result from the He'-surface interaction are
neutralized at about 4.5 A from the Ni surface, a much
larger distance than given by previous estimates. The
experiment is shown to reflect the polarization of Ni

electrons at the He ion, and it is estimated that the Ni

magnetization at the Fermi energy and far from the Ni

surface is approximately 20%.
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Keywords: 'Research, Far ultraviolet radiation. Syn-
chrotron radiation, Radiometry, Atomic physics. Elec-
tron optics. Soft x-rays, SURF II storage ring, Multi-

photon processes. Scanning tunneling microscopy.

The report summarizes technical activities of the NIST
Electron and Optical Physics Division during Fiscal
Year 1989. These fall into five general areas: soft x-ray
radiometry, operation of the SURF-II synchrotron stor-

age ring; electron microscopy and basic surface phys-
ics; soft x-ray emission studies; and multiphoton proc-
esses. A listing is given of calibration services, publica-

tions, talks, and other relevant activities of the Divi-

sion's staff.
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Use of Acceptance Diagrams to Calculate the Per-
formance of Multiple-Section Straight-Sided Neu-
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Final rept
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Keywords: Collimators, Performance, Reprints, 'Neu-
tron guides. Neutron reflection. Acceptance diagrams.

The authors describe a method to calculate the per-
formance of multiple section systems of straight-sided
guides and collimators. The approach is based on the
concept of acceptance diagrams, which display the
transverse spatial and angular coordinates of the neu-
trons in the system. For a given section of guide the
construction of the exit diagram, from the entrance dia-

gram, is shown to be accomplished using a shear
transformation followed by translational and rotational
operations applied to polygons representing respec-
tively even and odd numbers of reflections within the
section. The reflected neutron polygons are then trun-

cated leaving only the neutrons that never strike a sur-
face at an angle greater than the critical angle for total

reflection.
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1987, 3p
Pub. in Proceedings of IEEE (Institute of Electrical and
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ence: Accelerator Engineering and Technology, Wash-
ington, DC, March 16-19, 1987, p655-657.

Keywords: "Cerenkov radiation. Coherent radiation.

Reprints, *Beam diagnostics, Form factors.

Cerenkov and transition radiation occur for single parti-

cles or for beam bunches; for the latter, the intensity

may be strong at long wave lengths as a result of the

coherence of emission. Also, if the medium has finite

length, the Cerenkov radiation is diffracted. Not only is

the angle of emission broadened but the emission
threshold is not sharp. At measurement angles in the

vicinity of 90 deg, the Fourier transforms of the charge
distribution within a bunch may be determined for both
the Cerenkov and sub-Cerenkov cases.
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Effects of Chopper Jitter on the Time-Dependent
Intensity Transmitted by IMultiple-Slot Multiple

Disk Chopper Systems.
Final rept.
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Pub. in Proceedings of International Collaboration on
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Keywords: 'Neutron spectroscopy, 'Vibration, 'Inten-

sity, Monte Carlo method. Slots, Boolean functions.

Reprints, 'Electric choppers. Temporal resolution.

The paper presents Monte Carlo calculations of the

time dependence of the intensity transmitted by single-

and multiple-slot multiple disk chopper assemblies,

taking into account the effects of chopper jitter. In the

case of multiple-slot systems, where each of at least

two choppers and a mask is fitted with two or more
slots, a switching function is employed to suppress
contaminated pulses, i.e., pulses in which neutrons

can pass through slots that would never line up in the

absence of jitter. Such pulses, if accepted, would de-

grade the time resolution of the system. The results for

the time-integrated intensity are in good agreement
with previously reported semi-analytic calculations.

The need to reject contaminated pulses in multiple-slot

systems is emphasized.
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Digital Video Data Acquisition/Analysis for Exist-

ing ESDIAD Apparatus.
Final rept.

A. L. Johnson, R. Stockbauer, D. Barak, and T. E.

Madey. 1988, 5p
Sponsored by Department of Energy, Washington, DC.
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1988.

Keywords: Data acquisition. Digital techniques,

Analysis(Mathematics), Display devices. Reprints,

'Electron stimulated desorption ion angular

distributions(ESDIAD), 'Video data, Hardware, Com-
puter software. Image processing.

Video digitization techniques have recently been ap-

plied to data acquisition and analysis of Electron Stim-

ulated Desorption Ion Angular Distributions (ESDIAD)
data. The various techniques for ESDIAD data are

compared and the hardware and software used in the

system are described. The techniques use readily

available hardware to get quantitative ESDIAD pat-

terns from display type analyzers without modifications

in vacuum. The apparatus is capable of single ion sen-

sitivity, time dependent investigations, and can be
used at a number of different stations.
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S. Meshkov, W. F. Palmer, and S. S. Pinsky. 1987,
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The iota/E system is examined to elucidate the quark/
glue nature of this particle or particles. The authors
view the system as comprised of at least two states: a
high mass iota around 1460-1 500 MeV with J sup (PC)
= 0 sup (- + ) and a low mass E around 1420 MeV with

J sup (PC) = 0 sup (- + } and/or 1 sup (-1- -i-). The iota

has a considerable admixture of glue in its wave func-
tion, and its quark content is near the electromagneti-
cally 'inert' mixture u(u bar) -f d(d bar) - 5s(s bar). The
authors propose a number of experimental tests which
should enhance the understanding of this complex and
interesting system.

001,743
PB90-218397 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Ionizing Radiation Physics Div.

Concept of Secondary Laboratories.
Final rept.

E. H. Eisenhower. 1985, 9p
Contract DE-AC06-76RL01830
Sponsored by Department of Energy, Washington, DC.
Pub. in Proceedings of Workshop on Radiation Survey
Instruments and Calibrations, Gaithersburg, MD., July
10-12, 1984,p4-12Nov85.
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'Secondary laboratories, US NBS, Calibration.

The author presents an introductory paper for a work-
shop on radiation survey instruments and calibrations.

It describes the primary function of the National
Bureau of Standards (NBS) and the national support
system for measurements of ionizing radiation. The
mechanisms used to achieve consistency between
field measurements and the national physical meas-
urement standards are considered, with emphasis on
the role of secondary standards laboratories. These
laboratories serve as an important link between NBS
and radiation measurers at the field (user) level. The
use of performance tests to determine consistency
with NBS is encouraged, and methods of conducting
such tests are described. The importance of documen-
tation is emphasized, particularly with regard to quality

control and procedures used by secondary laborato-

ries for routine services. One function of secondary
laboratories, namely instrument testing, is considered
in detail.
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Algorithms for Calculating Radiation View Factors
between Plane Convex Polygons with Obstruc-
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Keywords: 'Algorithms, 'Thermal radiation. Heat
transfer, Differential equations. Numerical analysis. In-

tegral equations, Measure and integration. Shape, Re-
prints, 'Radiant heat transfer.

Methods for calculating view factors between plane
polygons are described and compared. Gaussian inte-

gration significantly improves the performance of line

integral methods. A shadow projection method com-
bined with line integral evaluation is shown to be more
accurate and possibly faster than conventional meth-
ods for evaluating view factors with obstructing sur-

faces.
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Heavy ion accelerators are the most flexible and read-
ily accessible sources of highly charged ions. The ions
having only one or two remaining electrons have spec-
tra whose accurate measurement is of considerable
theoretical significance. Certain features of ion produc-
tion by accelerators tend to limit the accuracy which
can be realized in measurement of the spectra. The
report aims to provide background about spectrosco-
pic limitations and discuss how accelerator operations
may be selected to permit attaining intrinsically limited
data.
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An infrared thermographic technique is developed to
obtain the transient solid surface temperatures sur-
rounding the droplet during vaporization. The tech-
nique is appealing because it is non-intrusive, detailing
the surface response to the droplet without affecting
the evaporation process. Surface recovery can also be
monitored using the thermographic method. The tran-
sient temperature distribution of a Macor solid is de-
tailed. It is found that contact temperature is held in the
vicinity of the droplet during the majority of the drop-
let's evaporation until the droplet thickness diminishes
greatly, where upon the temperature of the solid sur-
rounding the droplet begins to rise. The non-dimen-
sional radius of influence of droplet cooling is also de-
tailed. The data obtained on the cooling effect induced
on aluminum and on Macor from previous studies is

used in concert with new data obtained on a quartz
surface to characterize the induced cooling of a hot
surface by an evaporating droplet. The role of the
droplet size and shape is investigated for various high
and low thermal conductivity surfaces. Droplet evapo-
ration time, surface heat transfer coefficient and drop-
let shape parameter are also examined.
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The authors have carried out a modern version of the
Kennedy-Thorndike experiment by searching for side-
real variations between the frequency of a laser locked
to an 12 reference line and a laser locked to the reso-
nance frequency of a highly stable cavity. No vari-

ations were found at the level of 2 X 10 to the -13

power. This represents a 300-fold improvement over
the original Kennedy-Thorndike experiment and allows
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the Lorentz transformations to be deduced entirely

from experiment at an accuracy level of 70 ppm.
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High Accuracy Determination of the Fine Structure

Constant via Measurement of the Proton Gyro-
magnetic Ratio.
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Quantum Hall effect, Quantum electrodynamics.

The latest experiment at NIST to measure the gyro-

magnetic ratio of the proton in H20, gamma prime sub

p by the low field method has an uncertainty of 0.11

ppm for gamma prime subp(low). Using the experimen-

tal result a value for the fine structure constant 1 /alpha
= 1 37.0359840(51 ) (0.37 ppm) can be calculated. The
uncertainty in alpha is limited by the uncertainty in the

gamma prime sub p experiment. The most difficult part

of the experiment was constructing a 2.1-m long sole-

noid with a precision of a few micrometers, then meas-
uring its critical dimensions to 0.05 micrometer.
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Ion traps, Resonance fluorescence.

Unusual types of liquids and solids can be made with

atomic ion plasmas held in electromagnetic traps. The
ions are cooled to low temperatures by using radiation

pressure from a laser. The resonance fluorescence in-

duced by the laser is used to detect the ions. The rela-

tively large spacings between the ions allow the struc-

ture of the microplasmas to be directly viewed with the

aid of a sensitive camera.
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A soft-sphere, inverse-12 liquid is simulated in both the

isokinetic-isochoric and the isokinetic-isobaric ensem-
ble using nonequilibrium molecular dynamics. The sim-

ulation for the isobaric ensemble is discussed in detail.

The non-Newtonian characteristics of the liquid are

clearly demonstrated; namely, the shear-rate-depend-

ent pressure and density (shear dilatancy), the shear-

rate-dependent shear viscosity (shear thinning), and
evidence of normal pressure differences. For the first

time, it is clearly shown that a significant component of

isobaric shear thinning is due to shear dilatancy. The
isochoric and isobaric results are checked for consist-

ency. Simple empirical relations for the equation of

state and transport properties of the fluid are present-

ed.
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The quantum Zeno effect is the inhibition of transitions

between quantum states by frequent measurements of

the state. The inhibition arises because the measure-
ment causes a collapse (reduction) of the wave func-

tion. If the time between measurements is short

enough, the wave function usually collapses back to

the initial state. The authors have observed this effect

in an rf transition between two (9)Be(1 +) ground-state

hyperfine levels. The ions were confined in a Penning
trap and laser cooled. Short pulses of light, applied at

the same time as the rf field, made the measurements.
If an ion was in one state, it scattered a few photons; if

it was in the other, it scattered no photons. In the latter

case the wave-function collapse was due to a null

measurement. Good agreement was found with calcu-

lations.
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Time intervals.

A quantitative method for estimating the time interval

needed for the convergence of time averages to en-
semble average values in a molecular dynamics simu-
lation is described. The essential feature of the way of

estimating the time interval is the statistical equiva-

lence of particles in a fluid in thermodynamic equilibri-

um. This method is quite general and should find appli-

cation in many types of simulations. The soft-sphere

system is used to illustrate the method and to show
that it is capable of distinguishing between effectively

ergodic states and nonergodic, glassy states. Finally,

some observations on possibilities for future investiga-

tions are mentioned.
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Contents:
Operation of NIST Josephson Array Voltage

Standards;
The Calibration of dc Voltage Standards at NIST;
NBS/NIST Gas Thermometry From 0 to 660 C;

Phase Equilibria and Crystal Chemistry in Portions

of the System SrO-CaO-Bi203-CuO, Part II-

, The System SrO-Bi203-CuO;
Scattered Light and Other Corrections in

Absorption Coefficient Measurements in the

Vacuum Ultraviolet-A Systems Approach.
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In the NBS/NIST Gas Thermometry program, con-
stant-volume gas thermometers, a unique mercury ma-
nometer, and a highly accurate thermal expansion ap-
paratus have been employed to evaluate temperatures
on the Kelvin Thermodynamic Temperature Scale
(KTTS) that correspond to particular temperatures on
the 1968 International Practical Temperature Scale
(IPTS-68). In the paper, the authors present a summa-
ry of the NBS/NIST Gas Thermometry project, which
originated with planning activities in the late 1920s and
was completed by measurements of the differences
t(KTTS)-t(IPTS-68) in the range 0 to 669 C. Early re-

sults of the project were the first to demonstrate the
surprisingly large inaccuracy of the IPTS-68 with re-

spect to the KTTS above O C. Advances in several
different measurement techniques, development of

new, specialized instruments, and two distinct sets of

gas thermometry observations have resulted from the
project.

001,755
PB90-260928 Not available NTIS
National Inst, of Standards and Technology (NML),
Boulder, CO. Time and Frequency Div.

Hg(1 -I- ) Single Ion Spectroscopy.
Final rept.

J. C. Bergquist, F. Diedrich, W. M. Itano, and D. J.

Wineland. 1989, 7p
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A single Hg(1 +) ion that is confined in an rf (Paul) trap
can be laser cooled so that the amplitude of its motion
is much less than a wavelength (the Dicke limit) for

optical transitions. Recently, the authors have used
the technique of optical sideband cooling to reach the
zero point of motion. This realizes for the first time the
fundamental limit of laser cooling for a bound atom
and the ideal of an isolated atomic particle at rest in

space to within the quantum mechanical limits im-
posed by the surrounding apparatus. In both limits,

Doppler effects become negligible to all orders, the in-

terrogation time is long, and the fundamental shot
noise detection limit of a single atom is readily at-

tained.
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Optimized Design of the Chopper Disks and the
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Important aspects are considered of the performance
of a disk chopper neutron time-of-flight spectrometer.
The intensity at the sample position, and the contribu-
tions of the choppers to the resolution of the instru-

ment, are evaluated as a function of the widths of the
slots in the chopper disks and the width of the neutron
guide between the disks. It was found that there is an
optimum choice of the ratios of these widths and that
this choice depends on a single parameter which, for

elastic scattering, is a simple ratio of distances. When
pairs of counter-rotating disks are employed, the
widths of the slots can be modified by grossly chang-
ing the phase relationship between the members of a
chopper pair. If the slot widths are changed, the width
of the guide should also be altered in order to maintain
the spectrometer in an optimized state. This change in
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the guide width may be effectively achieved using an
arrangement of nested guides. Resolution and intensi-

ty calculations demonstrate the important gains which
may be realized using this approach.
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Experiments on collections of strongly coupled laser

cooled atomic ions performed at the National Bureau
of Standards are summarized. The authors first dis-

cuss strong coupling of small numbers (= or < 20) of

atomic ions confined in a Paul electrodynamic (rf) trap,

in which crystalline structures are observed. The au-

thors then discuss experiments in which shell structure

is observed for up to 15,000 ions confined by static

electric and magnetic fields. These clouds display

liquid and solid-like behavior similar to that of a smectic

liquid crystal. Future experiments are suggested, in-

cluding some where infinite volume behavior may be
observable.
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A substantially improved double flat crystal gamma ray

spectrometer (GAIVIS4) has been put into operation as

a joint NBS/ILL facility at the HFR, Grenoble. This fa-

cility has the capability of determining gamma ray

wavelengths, in absolute units, with uncertainties on
the order of 0.1 ppm in the energy range from 0.1 to

about 5 MeV. This new facility incorporates a number
of major improvements over the earlier double flat

crystal spectrometer used to determine the n-p 2.2

MeV line with an error of 1 ppm (2 eV). The operation

of the instrument and the nature of the improvements

will be discussed. Recent experimental results related

to the direct determination of the binding energy of

several light nuclei (for example D, (13)C, (15)N) will be
given. The implications of this work for the atomic

mass scale and for the determination of fundamental

constants will be reviewed.
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Ion storage.

The report discusses two aspects of frequency meas-
urement in the optical region of the spectrum. First, the

problem of frequency standards is considered. (An

analogue in the microwave region of the spectrum is

the cesium beam frequency standard). If one or a few
reference frequencies can be accurately calibrated

(perhaps by a frequency synthesis chain) then it may
be possible to compare optical measurements to

these standards. As an example of the precision that

might be achieved, only optical standards based on
stored ions are discussed. Second, the problem of fre-

quency comparison of unknown frequencies to the
standards is discussed. Here discussion is restricted

primarily to generation of wideband frequency 'combs'.
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The International Symposium was held at the Stevens
Institute of Technology, Hoboken, New Jersey on
August 2-4, 1989. The previous meeting, held in Bel-

fast, UK (1 987), extended the scope of the Symposium
to include ion-atom and atom-atom collisions. This was
reflected in the Symposium title which was modified to

replace the term 'electron-atom collisions' with 'elec-

tronic and atomic collisions.' The Hoboken meeting
maintained this expanded area and included several

talks in more loosely related areas. The attendance of

66 scientists represented 16 countries, and the talks

described the work of 23 research groups from 9 coun-
tries.
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The measured rate coefficient alpha for Xe2(1 + ) +
Cl(l-) -> XeCI" + 2Xe (and similar processes) is far

higher than had been expected. The exciting experi-

mental results are reminiscent of assisted mutual neu-
tralization, but this cannot occur. A Monte Carlo simu-

lation that allows for the CI(1-)-Xe(-i-), CI(1-)-Xe, and
Xe(1 +)-Xe forces shows that the rotational and vibra-

tional modes of Xe2(1-)-) tend to be excited by the

passage of Cl(l-) through perihelion. Because of this

electrostatic tidal action the orbit contracts and the in-

ternal energy of Xe2(1 +) increases, leading to disso-

ciation. The measured values of alpha are reproduced
satisfactorily.
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The accuracy of solar system tests of gravitational

theory could be very much improved by range and
Doppler measurements in a Small Mercury Relativity

Orbiter. A nearly circular orbit at roughly 2400 km alti-

tude is assumed in order to minimize problems with

orbit determination and thermal radiation from the sur-

face. The spacecraft is spin-stabilized and has a 30 cm
diameter despun antenna. With K-band and X-band

ranging systems using a 50 MHz offset sidetone at K-
band, a range accuracy of 3 cm appears to be realisti-

cally achievable. The estimated spacecraft mass is 50
kg-
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The key issues and anticipated future directions in sub-
second thermophysics research are presented and
discussed. The main emphasis is placed on experi-
mental techniques for measurements of selected ther-

mophysical properties using rapid volume heating (re-

sistive self-heating) and rapid surface heating (laser

pulse-heating) methods. The time regime covered is

from 1 to 10 to the -12 power. Specific research topics
and key research areas are identified and discussed.
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Data were obtained on very-low energy ion-molecule
collisions for the first time about eight years ago when
the cooled Penning trap was introduced for the pur-

pose of such studies. Several complementary tech-
niques have been introduced since then. In this part,

the various techniques are briefly described. A few re-

sults are presented, illustrating some kinds of physics
accessible through such studies.
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A simple method is described to determine ion quadru-
pole moments from spectroscopic data. Quadrupole
moments of the np(5) doublet P (sup 0, sub 3/2)
ground states of 12 halogenlike ions are determined.
The ions include five fluorinelike, three chlorinelike,

two brominelike, and two iodinelike ions. The values of

r squared for the np electrons are determined from ex-
perimental energy separations within high angular mo-
mentum Rydberg configurations in the corresponding
rare-gas-like ions, jl coupling is used in conjunction
with an expression by Racah (Phys. Rev. 61, 537
(1942)) for the angular part of the quadrupole interac-

tion between the ion core and the Rydberg electron.

Hartree-Fock results for (r2) compare favorably with

the authors' values obtained from experimental data,

although small systematic differences do exist, which
increase with increasing ion mass. Limitations of the
technique are also discussed. Such methods consti-

tute a useful supplement to single-channel quantum-
defect parametrization of energy levels for Rydberg
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states of atoms having cores with angular momentum
j(c) greater than 1 12.

PB90-271461 Not available NTIS
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Laser Probing of Ion Collisions in Drift Fields:

State Excitation, Velocity Distributions, and Align-

ment Effects.

Final rept.

S. R. Leone. 1989, 41 p
Contract AFOSR-86-0018, Grant NSF-CHE84-08403
Sponsored by Air Force Weapons Lab., Kirtland AFB,
NM., and National Science Foundation, Washington,

DC.
Pub. in Gas Phase Bimolecular Reactions, Chapter 8,

p377-4161989.

Keywords: Alignment, (viobility. Velocity, Reprints,

*lon-ion collisions. Laser applications. Plasma.

Recent theoretical and experimental work on the mo-
bility, diffusion and velocity distributions of ions in gas-

eous plasmas is reviewed. In the review, the author

explores the relationship between the interaction po-

tentials, internal excitation, and ion velocity and mobili-

ty. A brief description of the theoretical treatment of

ion collisions is given, followed by the experimental de-

tails for laser probing of ions in a flowing afterglow ap-

paratus. Specific examples of measurements which
have been used to probe population distributions, mo-
lecular alignment, and velocity distributions are dis-

cussed. An extensive bibliography is provided.
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The authors have studied Ca-He spin changing colli-

sions using far wing laser scattering 'half-collision'

techniques. They have observed a strong red wing-

blue wing asymmetry which they interpret in terms of

an orbital alignment preference in the energy transfer

cross section. This orbital alignment effect approaches
100%.
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Spectra of ten sodiumlike ions from Y(28 + ) to

Sn(39-|-) were observed with laser-produced plasmas
and grazing-incidence spectrographs. Wavelengths,
energy levels, and ionization energies were deter-

mined for all ions of the isoelectronic sequence from Y
to Sn. Revised ab initio and fitted values are given for

the 3d-4f wave-lengths of the sodiumlike ions K(8-|-)

and Rh(34-|-).
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The authors investigate the effect of quantum fluctua-

tions on the Coulomb blockade in a single tunnel junc-

tion coupled to its environment by a transmission line

of arbitrary impedance Z(omega). The quantized oscil-

lating modes of the transmission line are suddenly dis-

placed when an electron tunnels through the junction.

For small Z (relative to the quantum of resistance), a
weak power-law zero-bias anomaly occurs associated
with the infrared-divergent shakeup of low-frequency
transmission-line modes. For large Z, the full blockade
is recovered. Comparison with recent experiments is

made.
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The authors present nonperturbative, time-independ-
ent calculations of the photodissociation rate of

H2(1 + ) in intense laser fields. The energy distribution

of the protons consists of a sequence of peaks evenly
spaced by half the photon energy, all of equal width
but of varying heights. They result from multiphoton
absorption above the dissociation threshold, with

equal sharing of the excess photon energy between H
and H(l-i-). Surprisingly, the distribution of higher-

energy peaks decreases with increasing intensity, due
to stimulated free-free emission of the dissociating

fragments. The authors also predict a sharp angular
distribution of the protons along the electric field

vector of a linear polarized laser.
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Using a powerful laser-based experimental method,
the cross section for electron excitation of Na(3S)
atoms to the Na(3P) state has been decomposed into

partial components with respect to changes in the spin

and angular momentum of the atomic electron, and
these partial cross sections are further reduced to their

differential character with respect to the electron scat-

tering angle. Partial, differential cross sections are re-

ported for electron collision energies from threshold
2.1 to 3.6 eV, and compared to available calculations.
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The magnetic interaction has been shown to produce
inversion of 1 s2p triplet P(1 ) and 1 s2p triplet P(0) for Z
= or < 3 and Z = or > 46. In the paper the authors

have used the multiconfiguration Dirac-Fock method
to compute with high precision the 2 triplet P(1)-2 tri-

plet P(0) separation energy, including relativistic contri-
butions to electron-electron correlations and radiative
corrections. This energy happens to be very small
around the crossing, so that the hyperfine interaction

can mix both levels significantly. The authors have
then computed the effect of this mixing on both the
energy and lifetime of those levels.
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The method of acceptance diagrams is used to obtain
analytic expressions for the intensity and spatial and
angular distributions of the neutrons transmitted along
a one-dimensional curved guide, provided that the
length of the guide is greater than the minimum lengtii

necessary to eliminate direct radiation. The accept-
ance area for curved guides is parabolic in shape, and
shows the asymmetry in the spatial distribution of the
transmitted neutrons. From these formulations, the av-
erage number of reflections can be determined as a
function of wavelength.
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Margaca, Falcao, Salgado and Carvahio (Nucl. Instr.

and Meth. A274 (1989) 606, and Proc. Int. Conf. on
Neutron Scattering. Grenoble, Physica B1 56/1 57
(1989) 608) have recently discussed the design pa-
rameters of a small-angle scattering spectrometer.
They claim to have shown that the instrument can be
optimized for constant angular resolution and a fixed

neutron source area, such that the detector count rate
is higher than that obtained with a spectrometer opti-

mized for a fixed total length and having the same an-
gular resolution. They also claim that the relative gain
in intensity depends upon the size of the neutron emit-
ting surface available to the spectrometer. The initial

assumptions made by the authors are too constrained
to be generally applicable, and therefore misleading
conclusions could be drawn, and, in fact the equal
path length arrangement is optimum.

001,775
PB91-101477 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Inorganic Analytical Research Div.

Multiple Reflections within Neutron Optical De-
vices.

Final rept.

D. F. R. Mildner. 1990, 7p
Pub. in Nuclear Instruments and Methods in Physics
Research A292, p693-699 1990.

Keywords: Thermal neutrons, Reprints, 'Neutron
guides, 'Beam optics, Neutron reflections. Cold neu-
trons. Acceptance diagrams.

Various types of totally reflecting neutron guides are
used as neutron optical elements in which thermal or
cold neutrons are conducted by multiple reflections.

Losses in transmission caused by imperfect reflection
from the surfaces of these guides compound geometri-
cally with the number of reflections. The acceptance
technique used for determining analytic expressions
for the transmission of these devices can also give the
average number of reflections as a function of critical

angle or wavelength. This has been performed for the
straight conducting guide viewing a finite source, the
converging guide and the curved guide.
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The authors consider the calculation of the radiative

tail from the elastic peak in medium and high energy

scattering as well as from a discrete inelastic level of

the recoiling nucleus. They examine the method gen-

erally used for this calculation, viz., a numerical inte-

gration of the differential cross section over the angles

of the unobserved photon, and discuss the difficulties

inherent in this numerical integration due to the sharp

peaking of the integrand. They present an alternative

method for calculating the radiative tail, in which the

region of integration is divided into an arbitrary number
of subintervals, the structure functions are fitted by

cubic spline functions in each subinterval, and the inte-

grations are then performed analytically in closed

form. This method has the advantages of greatly in-

creased accuracy and a reduction of the computation

time by a factor which can very between 1 0 and 1 000,

depending on the kinematics.
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An intercomparison exercise was conducted among
three national standards laboratories and a commer-
cial supplier to determine the degree of agreement be-

tween directly determined values of the activity con-

centration of a solution of (201 )TI. The gamma-ray
emission probabilities of (201 )TI were also determined,

providing an emission probability for the 167.4 keV
gamma ray of 0.1 000 -i- or - 0.0006.
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The magnetic-dipole transition between the triplet P(1)

- triplet P(2) levels of 2s(2)2p(4) ground configuration

in Co XX has been identified from the emission of a

cobalt-seeded plasma in the Texas Experimental To-

kamak. The wavelength for the transition is 930.2 + or

- 0.3 A.
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The Pauli exclusion principle (PEP) dictates the stabili-

ty of matter and the shell structure of atoms and nuclei.

Yet, despite this pervasive influence, PEP stems from
the symmetrization postulate (SP) which cannot be de-

rived from more fundamental principles without unpro-
ven assumptions. In his 1945 Noble address, Pauli

stated: 'Already in my original paper I stressed the cir-

cumstances that I was unable to give a logical reason
for the exclusion principle or to deduce it from more
general assumptions.' In his book General Principles

of Quantum Mechanics, Pauli noted that 'The fact that

quantum mechanics yields more states than actually

occur in nature (and all of the equally possible) is still a
puzzle.' These statements were made years after the

spin-statistics theorem was established. The symme-
trization postulate states that the wavefunction of a
system of identical fermions is antisymmetric under ex-

change of any two of the particles (and symmetric for

bosons). The two-electron helium atom provides the

simplest atomic example of an antisymmetric system.
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By means of two exploding foils, the authors have
achieved inner-shell photoionization of Zn-like Pd re-

sulting in the soft X-ray transition 3d(9) 4s(2) -> 3d(10)

4p at 46 A.

001,781
PB91-112680 Not available NTIS
National Inst, of Standards and Technology (NML),
Gaithersburg, MD. Ionizing Radiation Div.

Average L-Shell Fluorescence Yields for Elements
56 < Z < 92.

Final rept

S. Singh, D. Mehta, R. R. Garg, S. Kumar, M. L.

Garg, N. Singh, P. C. Mangal, J. H. Hubbell, and P.

N. Trehan. 1990, 6p
Pub. in Nuclear Instruments and Methods in Physics

Research B51
,
p5-1 0 1 990.

Keywords; 'Fluorescence, Cross sections, X rays. Re-
prints, *L shell, Photoionization.

The average L-shell fluorescence yields have been
evaluated for the elements with 56 = or < Z = or <
92 using the authors' measured values of photon in-

duced total L X-ray production cross-sections and
Scofield's (1973) theoretical total L shell photo-ioniza-

tion cross-sections. These values are compared with

the values tabulated by earlier workers and with theo-

retical values based on relativistic Hartree-Dirac-Slater

(RHDS) calculations (Chen et al. Phys. Rev. A24
(1981) 177). A good agreement is found with the

values based on RHDS calculations for the elements
56 = or < Z = or < 92.
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The authors have calculated electron inelastic mean
free paths (IMFPs) for 50-200 eV electrons in 31 mate-
rials (27 elements and 4 compounds). These calcula-
tions extend those previously reported for 200-2000
eV electrons in the same materials but avoid an ap-
proximation valid for electron energies above 200 eV.
IMFP results are presented in the paper for magnesi-
um, aluminum, silicon, nickel, copper, and gold. The
IMFP dependence on electron energy in the range 50-

200 eV varies considerably from material to material;
these variations are associated with substantial differ-

ences in the electron energy-loss functions amongst
the materials. The authors have also extended the
general IMFP formula derived earlier to describe the
calculated IMFPs over the 50-2000 eV energy range.
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The Technical Note describes the International Tem-
perature Scale of 1 990 (ITS-90) that became the offi-

cial international temperature scale on 1 January
1990, superseding the previous scales, and provides
information on how the scale may be realized at differ-

ent levels of accuracy. The ITS-90 extends upward
from 0.65 K, is in close agreement with the Kelvin

Thermodynamic Temperature Scale, has much im-

proved continuity, precision and reproductibility

throughout its ranges over that of previous scales, and
has subranges and alternative definitions in certain

ranges that greatly facilitate its use. In addition to a
description of the ITS-90 and how it can be realized,

there are included in the document reproductions of

some articles or excerpts from articles concerned with

the ITS-90. The composition of the Comite Consultatif

de Thermometrie (CCT) of the Comite International

des Poids et Mesures (CIPM) at the time of the adop-
tion of the ITS-90 is given. The differences between
the temperatures on the ITS-90 and those on the Inter-

national Practical Temperature Scale of 1 968, Amend-
ed Edition of 1975, (IPTS-68(75)) and those on the
1976 Provisional 0.5 K to 30 K Temperature Scale
(EPT-76) are tabulated. Measurement procedures for

realizing the ITS-90 throughout the various ranges of

the scale are given.
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It is proposed that the two Lambda-doublet levels of

linear molecules with non-zero electronic orbital angu-
lar momentum be labelled Lambda(A prime) and
Lambda(A double prime), e.g., Pi(A prime) and Pi(A

double prime) for Pi states, etc., depending on whether
in the high-J limit the electronic wavefunction is sym-
metric or antisymmetric with respect to reflection of

the spatial coordinates of all the electrons in the plane
of rotation of the molecule. This notation supplements
the accepted spectroscopic e/f labelling, can be di-

rectly correlated with observed spectroscopic intensi-

ties, and is of most relevance in the mechanistic inter-

pretation of reactive or photodissociative processes in-

volving open-shell molecules.
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The neutron lifetime (tau sub s) has been measured by
counting decay protons stored in a Penning trap

whose magnetic axis coincided with a neutron-beam
axis. The result of the measurement is (tau sub
s) = 893.6 + or - 5.3 s which agrees well with the value
predicted by precise measurements of the beta-decay
asymmetry parameter A and the standard model.
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Neutron-sensitive devices used for radiation protection

purposes are usually calibrated by determining their re-

sponse to radionuclide neutron sources of known neu-
tron output. The neutron emission from the source ma-
terial is intrinsically isotropic, with negligible scattering.

However, the material must be encapsulated, and
there will be a finite amount of scattering, both elastic

and inelastic, from the encapsulation. In the present

work, the experimental determination of the anisotrop-

ic neutron emission from a californium spontaneous
fission source is compared with Monte Carlo calcula-

tions of the neutron emission.
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A BCS theory of quark and lepton mass generation

leads to a nonlinear self-interaction term in the Lagran-

gian whose natural representation is the 'democratic'

basis. It is shown, within the BCS framework, how the

original U(3) sub L x U(3) sub R symmetry of the mass-
less ur quarks and ur leptons is systematically broken
so as to lead to the observed quark and lepton spec-
tra, consistent with their mass hierarchies, and the ad-

ditional hierarchy of weak mixing angles manifested in

the Kobayashi-Maskawa matrix. Experiment cannot
currently distinguish between such symmetry breaking

as proposed by Fritzsch and PlankI, by the authors, or

by others.
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The molecular dynamics sputtering code SPUT2 was
modified to permit investigation of core excitation in Al

following bombardment with 5 keV Ar(1 +) ions. This
code was used to investigate sputtering mechanisms
responsible for the ejection of core-excited atoms from
solid surfaces. Simulations were carried out with the
ion incident along both low- and high-index directions.

In contrast to most previous studies, essentially all

ejection of core-excited atoms resulted from asymmet-
ric collisions (i.e. collisions between the incident ion

and a target atom). When the ion is incident along a
low-index direction, core-excited atoms arise almost
exclusively from the first layer of the target. When the
ion is incident along a high-index direction, core-excit-

ed atoms are found to eject from deeper layers as well.
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The performance of extisting and contemplated
ground-based gravitational wave detectors could be
extended through augmented seismic isolation. For
example, the ground noise spectrum, which increases
toward lower frequency, establishes the low frequency
limit in present interferometer designs. Extending the
operating band from 10 Hz down to 1 Hz through
better vibration isolation would afford access to a band
which may contain signals indicative of massive black
hole formation or collisions in galactic or pre-galactic

times. An isolation factor of 10 to the -5 power to 10 to

the -6 power appears to be needed in order to bring

the vibrational noise at the support points of the test

mass pendulums in interferometric detectors such as
LIGO down to the desired level at 1 Hz. A new method
has been developed which decreases the effective

damping by using a servo system to sense the bending
and then rotate the support point to reduce the bend-
ing. A simple pendulum was constructed to test this

scheme. The servo system increased the damping
time by a factor of 5.
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A space-based, laser interferometer for detecting
gravitational waves could probe low frequency bands
expected to be rich in gravitational signals. An interfer-

ometer of roughly one million km path length could
detect both the continuous periodic radiation from very
many binary star systems and pulses which may have
been emitted during galaxy formation. Such an instru-

ment has been proposed, and a preliminary design
concept has been developed. In principle, it consists of

a Michelson interferometer with the beamsplitter and
the two end mirrors mounted on carefully shielded test

masses inside three separate spacecraft. The cluster

of spacecraft would follow 30 deg to 60 deg behind the
earth in its orbit about the sun. The progress during the
last two years reported here centers on refinements of

the basic design parameters to increase the sensitivity

of the antenna and on better estimates of various
noise sources.
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The stochastic properties of negative, point-to-plane,
Trichel-pulse corona discharges are completely char-
acterized in terms of a set of measured conditional and
unconditional discharge pulse-amplitude and pulse-
time-separation distributions. The Trichel-pulse phe-
nomenon is shown to be a clear example of a non-
Markovian, marked random point process in which
memory effects play an important role. Strong correla-
tions are shown to exist among the amplitudes and
time separations of successive discharge pulses that
indicate how initiation and grovrth of a dischare pulse
are affected by the presence of residual ion space
charge and metastable species from previous pulses.
The analysis required to assess consistency among
the various measured probability distributions is dis-

cussed and used to interpret observed variations in

distribution profiles. Because of the observed depend-
ence of discharge pulse amplitude on both the ampli-
tude of and time separation from the previous pulse,
memory can propagate indefinitely back in time. The
experimental limitations to verifyig the extent of
memory propagation are analyzed.
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Peak reflectivity measurements of W/C, Mo/Si, and
M0/B4C multilayer mirrors have been performed using
line and synchrotron radiation in the 8-190 A wave-
length range. Short wavelength measurements using a
line source were corrected for nonmonochromatic and
divergent incident radiation. Reflectivities of Mo/Si
mirrors, measured with a synchrotron radiation, ranged
from 25 to 44% but decreased significantly around the
Si absorption edge. Mo/B4C multilayer mirrors were
measured that had peak reflectivities from 10 to 25%
between 90 and 200 A and bandpasses as small as
3A.
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Time metrology has moved from milliseconds to pico-
seconds in the last four decades, and frequency me-
trology from nine significant digits to sixteen. The abili-

ty to synchronize remote clocks has improved dramati-
cally as well. With implementation of GPS(Global Posi-
tioning System,) the full long-term frequency stability

as well as the frequency accuracy of the best atomic
clocks can now be transferred to remote sites. GPS's
selective availability, an intentional degradation of
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system performance, will adversely affect the accura-

cy and stability of GPS time and frequency for the aver-

age civilian user. In the paper the author defines terms
of reference, discuss various alternatives for clock

synchronization and syntonization, and make some
comparisons between various techniques used In syn-

chronizing and syntonizing clocks. In the process the

authors review the concepts of time stability and accu-
racy, frequency stability and accuracy.
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A state equation for liquid helium is constructed in the

range from 0.8 K to about 2.5 K, based on density and
temperature as independent parameters. The equa-
tion has been fitted to experimental PVT, specific heat,

(partial derivative of P with respect to T)sub v, sound
velocity, and lambda line properties from 14 different

authors to an accuracy comparable with reasonalbe
experimental errors in the measured quantities. Inclu-

sion of logarithmic terms leads to agreement with ex-

perimental data as close as 100 (mu)K from the

lambda line. It Is found that the logarithmic amplitude

ration is not constant as a function of distance along

the lambda line. A new determination of lambda line

density is also presented. The equation is available in

computer form.
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The authors briefly discuss the possibility of using ions

stored in traps to experimentally test the predictions of

the one-component plasma (OCP) theory. They then

report the observation of shell structures, a predicted

feature of the finite OCP, with Be(1 +) ions stored in a
Penning trap. Clouds containing up to 15,000 ions

(density approx 100 million/cc) were laser-cooled to

temperatures of about lOmK. Under these conditions,

the ions are strongly coupled and exhibit liquidlike and
solidlike behavior through the formation of concentric

shells. The shells were observed by direct imaging of

the laser-induced ion fluorescence for values of the

Coulomb coupling constant ranging from about 20 to

200.
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The stability of the homogeneous nonequilibrium mo-
lecular dynamics (NEMD) heat flow algorithm due to

Evans is discussed with respect to a two dimensional

soft disc Inverse-twelve N-particle liquid. The thermal

conductivity coefficient is evaluated as a function of an
induced heat field, related to delta In T, for N = 56,

224, 896 and 3584. It is shown that homogeneous
heat conduction becomes unstable for large systems
(N = or > 896) at sufficiently large values of the field;

the conductivity Increases and the system conducts
heat by generating a solitary shock wave. The results

are strongly dependent on N and differ in this respect
from parallel NEMD studies on a liquid subjected to a
shear.
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The paper summarizes heat-transfer measurements
where a transient heat pulse in a metal surface in-

duces a fluid velocity perpendicular to that surface.

Surface temperatures are measured electrically and
temperature profiles in the heated fluid are determined
optically. A low-gravity environment is used to sup-
press gravitational convection. Diffuse-light holograph-
ic observations are shown to produce better fringe res-

olution than collimated-light interferometry within the
heated boundary layer. Theoretical analysis is in excel-

lent agreement with the electrical measurements, and
satisfactory agreement with the optical measure-
ments.
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In synchrotron accelerator applications, such as the
Superconducting Super Collider (SSC), superconduct-
ing magnets are cycled in a magnetic field. Desirable

properties of the magnets include field uniformity, field

stability with time, small residual field, and fairly small

energy losses upon cycling. The paper discusses po-

tential sources of problems in achieving these goals,

describes important magnetic characteristics to be
considered, and reviews measurement techniques for

magnetic evaluation of candidate SSC wires. Instru-

mentation that might be practical for use in a wire-fab-

rication environment is described. The authors report

on magnetic measurements of prototype SSC wires

and cables and speculate on causes for Instability in

multipole fields of dipole magnets constructed with

such cables.
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Instrumentation and programs in low-level radionu-
clide metrology at the National Bureau of Standards
(NBS) are summarized.
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Coulomb Clusters of Ions in a Paul Trap.
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Boiling AFB, DC, and Office of Naval Research, Ar-
lington, VA.
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1989.
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Ordered structures of as many as 16 laser-cooled
Hg(l -I-) ions, confined in a Paul trap, have been ob-
served. These structures, called Coulomb clusters,

match those calculated by minimizing the effective po-
tential energy of the system. The 5d(10)6s doublet
S(1/2) to 5d(9)6s(2) doublet D(6/2) transition in

Hg(1-|-) has been observed by optical-optical double
resonance. The resolution was high enough that
Doppler-induced sidebands, due to the harmonic
motion of a single ion in the trap, were clearly resolved.
Additional sidebands, due to the relative vibration of
two ions forming a pseudomolecule, have also been
obsen/ed.
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Quantitative Study of Laser Cooling in a Penning
Trap.
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Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC, and Office of Naval Research, Ar-
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Pub. in Proceedings of Symposium on Frequency
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The temperature of an ion plasma in a Penning trap,

cooled by a laser beam perpendicular to the trap axis,

has been calculated and measured. The measure-
ments are in agreement with the calculations. Strong
oscillations have been observed in the total fluores-

cence, with periods ranging from less than 1 second to

a minute. The changes in fluorescence are accompa-
nied by changes in the radius of the plasma.

001,802
PB91-134379 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Mechanical Production Metrology Div.

Causal Green Function in Relativistic Quantum Me-
chanics.
Final rept.

E. Marx. 1987, 16p
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The causal Green function or Feynman propagator for

the Klein-Gordon equation is defined within the frame-
work of the theory of distributions. Solutions of the
equation with causal time-boundary conditions are re-

lated to the probabilistic interpretation of the wave
function in relativistic quantum mechanics. The prob-
lem of a scalar charged particle in an external electro-

magnetic field is solved by perturbation expansion,
and the convergence of the series is shown for poten-
tials that are well behaved.
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Heterodyne Frequency Measurements on S02
Near 41 THz (1370 cm(-1)).
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1990.
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Frequency standards. Band spectra. Infrared spectra,

Heterodyning, Reprints, Calibration standards.

New fieterodyne frequency measurements are report-

ed for tfie (nu sub 3) band of S02 between 40.45 and

41 .80 THz (1 349 and 1 395/cm). A new band center at

1362.06022(5)/cm is determined. Weak perturbations

witfi nearby bands make it impossible to calculate ac-

curate energy levels and transitions witfiout including

an analysis of the perturbations.

001,804
PB91-134973 Not available NTIS
National Inst, of Standards and Technology (NEL),

Gaithersburg, MD. Electricity Div.

Latest Results from the Proton Gyromagnetic
Ratio in Water and Related Experiments.
Final rept.
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L. Ruimin, and G. R. Jones. 1989, 5p
Pub. in Proceedings of International Symposium on
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Keywords: "Fundamental constants. Protons, Re-
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Sommerfeld constant. Quantum Hall effect, Storage

rings. Ohm.

The results of the latest measurement made at the Na-

tional Institute of Standards and Technology (NIST) of

the proton gyromagnetic ratio are presented, and the

resultant value of the quantized Hall resistance, and

the fine structure constant are compared. A discussion

of possible sources for the (-0.102 + or - 0.043) ppm
discrepancy between the absolute ohm and this meas-
urement is included along with a new method to meas-

ure h/(e squared) by counting electrons in a storage

ring.
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Ion Traps for Large Storage Capacity.
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Ion storage in Penning-type or rf (Paul)-type traps is

discussed. Emphasis is given to low-energy, long-term

confinement of high densities and large numbers of

ions. Maximum densities and numbers are estimated

using a low-temperature, static model of the ion plas-

mas in the traps. Destabilizing mechanisms are briefly

discussed.
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Digitized Atom and Optical Pumping.
Final rept.
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The authors discuss how optical-pumping and double-

resonance experiments on single atoms alter one's ex-

perimental approach. One's knowledge of the atom

can be in digital form; this allows an analysis quite dif-

ferent from experiments on ensembles of atoms.
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CODATA.

The authors summarize the principal advances made
in the fundamental physical constants field since the

completion of the 1 986 CODATA least-squares adjust-

ment of the constants and discuss their implications

for both the 1 986 set of recommended values and the

next least-squares adjustment. Although much new
data has become available since 1 986, three new re-

sults dominate the analysis: a value of the Planck con-

stant obtained from a realization of the watt; a value of

the fine-structure constant obtained from the magnetic
moment anomaly of the electron; and a value of the

molar gas constant obtained from the speed of sound
in argon. Because of their dominant role in determining

the values and uncertainties of many of the constants,

it is highly desirable that additional results of compara-
ble uncertainty that corroborate these three data items

be obtained before the next adjustment is carried out.

Until then, the 1986 CODATA set of recommended
values will remain the set of choice.
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Contents;
The 1990 NIST Scales of Thermal Radiometry;

Low-Contrast Thermal Resolution Test Targets-A
New Approach;

Analysis of the Spectrum of Doubly Ionized

Molybdenum (Mo Hi);

Survey of Industrial, Agricultural, and Medical
Applications of Radiometric Gauging and
Process Control;

Vapor-Liquid Equilibrium of Carbon Dioxide with

Isobutane and n-Butane~Modified Leung-
Griffiths Correlations and Data Evaluation.
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Following an absolute NIST measurement of the freez-

ing temperature of gold and the adoption of the Inter-

national Temperature Scale of 1990 (ITS-90), NIST
has adopted new measurement scales for the calibra-

tion services based on thermal radiometry. In this

paper, the new scales are defined and compared to

the ITS-90, and the effects of the scale changes on
NIST measurement services in optical pyrometry, ra-

diometry, and photometry are assessed quantitatively.

The changes in reported calibration values are within

quoted uncertainties, and have resulted in small im-

provements in accuracy and better consistency with

other radiometric scales.
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The spectrum of doubly ionized molybdenum (Mo III)

was produced in a sliding spark discharge and record-
ed photographically on the NIST 10.7-m normal inci-

dence spectrograph in the 800-3250 A spectral region.

The analysis has led to the establishment of 76 levels

of the interacting 4d(4), 4d(3)5s and 4d(2)5s(2) even
configurations, 73 levels of the interacting 4d(3)5d and
4d(3)6s even configurations, and 181 levels of the
interacting 4d(3)5p and 4d(2)5s5p odd configurations.

Approximately 31 00 lines have been classified as tran-

sitions between these experimentally determined
levels. Comparison between the observed levels and
those calculated from matrix diagonalization with

least-squares fitted parameters shows standard devi-

ations of 44, 33, and 183/cm, respectively, for the

levels of the three sets of configurations.
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Apollo Retroreflector Arrays Revisited: A Lunar
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A suggestion was made to take advantage of the pro-

posed lunar base by locating, at any earthward-facing
lunar base, a new Apollo-type retroreflector array to-

gether with an earth-pointing laser beacon. The latter

would greatly simplify guiding on this site by the ground
stations. The retroreflector array would be similar to

those placed at the Apollo sites.

Manned Spacecraft
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Fire-Related Standards and Testing.

V. Babrauskas. 1987, lip
In NASA, Lewis Research Center, Spacecraft Fire

Safety, p31-41.
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'Flammability, 'Requirements, 'Spacecraft compo-
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ards, 'Tests, Atmospfieric composition, Composite
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Oxygen, Pressure, Quality control.

The state of the art of flammability testing has been
changing rapidly. Here, the progress in developing

general test methods for solid materials and products

exposed to an external fire are reviewed. The special

requirements pertinent to environments of concern to

NASA are examined and some suggestions for possi-

ble directions for future test method developments are

given.
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Expert systems are problem-solving programs that

combine a knowledge base and a reasoning mecha-
nism to simulate a human expert. The development of

an expert system to manage fire safety in spacecraft,

in particular the NASA Space Station Freedom, is diffi-

cult but clearly advantageous in the long-term. Some
needs in low-gravity flammability characteristics, venti-

lating-flow effects, fire detection, fire extinguishment,

and decision models, all necessary to establish the

knowledge base for an expert system, are discussed.
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A hierarchical architecture is described which supports

space station telerobots in a variety of modes. The
system is divided into three hierarchies: task decom-
position, world model, and sensory processing. Goals

at each level of the task decomposition hierarchy are

divided both spatially and temporally into simpler com-
mands for the next lower level. This decomposition is

repeated until, at the lowest level, the drive signals to

the robot actuators are generated. To accomplish its

goals, task decomposition modules must often use in-

formation stored in the world model. The purpose of

the sensory system is to update the world model as

rapidly as possible to keep the model in registration

with the physical world. The architecture of the entire

control system hierarchy and how it can be applied to

space telerobot applications are discussed.
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The NASA/NBS (National Bureau of Standards)
Standard Reference Model for Telerobot Control
System Architecture (NASREM), adopted by NASA for

use in the Flight Telerobotic Servicer (FTS), a two
armed telerobotic manipulator which will build and
maintain the Space Station is addressed. NASREM is

technology independent; the same functions must be
performed by all controllers. NASREM provides the
paradigm which allows the FTS to evolve with technol-

ogy because standard interfaces can be defined so
that functionally equivalent software and hardware
modules may be interchanged. After a brief tutorial on
the NASREM functional architecture, the approach to

its implementation is shown. Interfaces must be de-
fined which are capable of supporting the known algo-

rithms. This is illustrated by considenng the interfaces

required for the servolevel of the NASREM functional

architecture. After interface definition, the specific

computer architecture for the implementation must be
determined. This choice is obviously technology de-

pendent. An example illustrating one possible mapping
of the NASREM functional architecture to a particular

set of computers which implements it is shown. The
result of choosing the NASERM functional architecture

is that it provides a technology independent paradigm
which can be mapped into a technology dependent im-

plementation capable of evolving with technology in

the laboratory as well as in space.
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After a brief tutorial on the NASA/National Bureau of

Standards Standard Reference Model for Telerobot

Control System Architecture (NASREM) functional ar-

chitecture, the approach to its implementation is

shown. First, interfaces must be defined which are ca-

pable of supporting the known algorithms. This is illus-

trated by considering the interfaces required for the

SERVO level of the NASREM functional architecture.

After interface definition, the specific computer archi-

tecture for the implementation must be determined.

This choice is obviously technology dependent. An ex-

ample illustrating one possible mapping of the

NASREM functional architecture to a particular set of

computers which implements it is shown. The result of

choosing the NASREM functional architecture is that it

provides a technology independent paradigm which
can be mapped into a technology dependent imple-

mentation capable of evolving with technology in the

laboratory and in space.
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Rocket Motor Profile Measuring Device.
W. T. Estler. Nov 89, 79p NISTIR-89/4171
Also available from Supt. of Docs. Sponsored by Na-
tional Aeronautics and Space Administration, George
C. Marshall Space Flight Center, Huntsville, AL.

Keywords: 'Accuracy, 'Measuring instruments,

Tolerances(Mechanics), Metrology, Joints(Junctions),

Rocket engines, 'Space shuttle solid rocket engine.

The Profile Measuring Device (PMD) was developed at

the George C. Marshall Space Flight Center following

the loss of the Space Shuttle Challenger. It is a rotating

gauge used to measure the absolute diameters of

mating features of redesigned Solid Rocket Motor field

joints. Diameter tolerances of these features are typi-

cally plus or minus 0.005 inches and it is required that

the PMD absolute measurement uncertainty be within

this tolerance. In this analysis we find the absolute ac-

curacy of these measurements to be plus or minus
0.00375 inches, worst case, with a potential accuracy

of plus or minus 0.0021 inches achievable by improved
temperature control.
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The paper discusses the findings of an extensive
series of computer simulations carried out at the Na-
tional Institute of Standards and Technology to investi-

gate the requirements for powered flight of the exter-

nal tank through the thermosphere following separa-
tion from the Shuttle orbiter at main engine cutoff. The
object of the investigation was to determine the mini-
mum thrust and fuel requirements for an autonomous
exterior propulsion package attached to the external
tank in order to avoid re-entry on the critical first orbit,

and to place the tank in a short term stable orbit from
which customary orbit maintenance procedures may
be carried out. Descriptions are given for the differen-

tial equations of motion, and the atmospheric drag and
propulsion models used in the equations.
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The report summarizes an investigation to determine
the availability of a nontoxic, nonflammable, noncorro-
sive and thermally stable heat transport fluid suitable

for two-phase thermal control systems in manned
spacecraft. Approximately 860 chemical substances
were sorted and ranked according to parameters that

were defined and calculated to quantitatively evaluate
fluids for the proposed application. A methodology
was developed for the evaluation and ranking. A
survey of world suppliers of heat transport fluids was
also conducted to determine whether a suitable fluid is

available. The investigation did not identify a fluid that

can meet all the environmental and thermal property
requirements required for safe and efficient perform-
ance in the spacecraft application.
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The Flight Telerobotic Servicer (F TS) will support as-

sembly and maintenance activities for the Space Sta-

tion. In order for the FTS to evolve with technology,

careful attention must be paid to the system's function-

al architecture. The paper describes an approach to

the functional architecture so that teleoperation, slated

for beginning of the program, and autonomy, sched-
uled later in the program, can both be supported. The
system is hierarchically organized where task decom-
position, world modeling, and sensory processing are

explicitly represented. Goals at each level of the hier-

archy are decomposed spatially and temporally into
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simpler tasks which become goals for lower levels.

The spatial decomposition facilitates control and co-

ordination of multiarm robots.

Spacecraft Trajectories & Flight

IVIechanics
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Simplifications in the Theory of Artificial Satellites.
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The concept of simplification in the study of Hamilton-

ian systems is given a precise algebraic definition as

that of a Lie transformation mapping a Poisson algebra

A of perturbation functions into a proper submodule of

A. A case in point is the elimination of the parallax in

the theory of artificial satellites; so is Cid's first order

treatment of the main problem which, it is shown here,

may be extended to any order without producing mixed

secular-periodic terms in the transformation. The pro-

cedure, in that case, leads to a radial intermediary with

the remarkable property that, although inclusive of all

second order effects, the approximate system is still

integrable-in elliptic functions-away from the critical

inclinations. The concept of simplification presented

here reveals that the elimination of the perigee pro-

posed by Alfriend and Coffey amounts to a normaliza-

tion in the sense of Meyer and Marsden-Weinstein by

which the zonal problem of artificial satellite theory is

rendered symmetric with respect to the group of rota-

tions about the normal to the instantaneous orbital

plane.
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The objective is to develop an accurate dynamic tech-

nique which, in a microgravity environment, would

enable performance of thermophysical measurements
on high-melting-point electrically conducting sub-

stances in their liquid state. In spite of the critical need

in high temperature technologies related to spacecraft,

nuclear reactors, effects of power laser radiation, and

in validating theoretical models in related areas, no ac-

curate data on thermophysical properties exist. This is

primarily due to the limitation of the reliable steady-

state techniques to temperatures below about 2000 K,

and the accurate millisecond-resolution pulse heating

techniques to the solid state of the specimen. The limi-

tation of the millisecond-resolution techniques to tem-

peratures below the melting point stems from the fact

that the specimen collapses due to the gravitational

force once it starts to melt. The rationale for the use of

the microgravity is that by performing the dynamic ex-

periments in a microgravity environment the specimen
will retain its geometry, and thus it will be possible to

extend the accurate thermophysical measurements to

temperatures above the melting point of high-melting-

point substances.
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In the design of long-life, spaceborne dewars the sup-

ports must be considered not only as a structural

member, but also as part of the thermal isolation of the

cold assembly. Filament-wound composite tension

straps provide the strength needed for the launch envi-

ronment while minimizing heat conduction into the

dewar. The optimum material for this application has a
large ratio of fatigue strength-to-thermal conductivity

to minimize heat input and a high modulus of elasticity

to maximize the system resonant frequency. The ma-
terial that exhibits the best combination of these prop-

erties and has been used in numerous spaceborne
dewars is fiberglass/epoxy. The paper presents meas-
urements of mechanical and thermal properties of

straps made of a newly-developed alumina fiber with

epoxy resin. This composite has significantly higher fa-

tigue strength and modulus of elasticity than fiber-

glass/epoxy and similar thermal conductivity. This ma-
terial therefore appears to be the best available choice

in the future for a dewar tension strap support.
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Millisecond-resolution dynamic techniques for thermo-
physical measurements, when utilized in the laborato-

ry, are limited to the study of materials in the solid

phase because the specimen becomes geometrically

unstable during melting and collapses, due (at least in

part) to the influence of gravity. Therefore, a millisec-

ond-resolution dynamic technique is being developed
for use in a microgravity environment in order to

extend accurate measurements of selected thermo-
physical properties of electrically conducting refractory

materials to temperatures above the melting point. The
basic method involves heating the specimen resistive-

ly from ambient temperature to temperatures above its

melting point in about 1 s by passing an electrical cur-

rent pulse through it, while simultaneously recording

the pertinent experimental quantities. A compact
pulse-heating system, suitable for microgravity simula-

tions with NASA's KC-135 aircraft, has been construct-

ed and initial experiments have been performed to

study the geometrical stability of rapidly melting speci-

mens. Preliminary results show that rod-shaped speci-

mens can be successfully pulse-heated into the liquid

phase.
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The feasibility of a dynamic technique for measuring
surface tension of liquid metals at high temperatures in

a microgravity environment is considered. The basic
method involves heating a tubular specimen resistively

from ambient temperature through its melting point in

about 1 s by passing an electrical current pulse
through it, while simultaneously recording the pertinent

experimental quantities. Static equilibrium for the
molten specimen may be achieved (at least for a short

time) in a microgravity environment by splitting the cur-

rent after it passes through the specimen tube and re-

turning a fraction along the tube axis and the remaining
fraction outside the specimen. Adjustments to the cur-

rent split enable a balance between the magnetic and
surface tension forces acting on the specimen. Values
for surface tension are determined from measure-
ments of the equilibrium dimensions of the molten
specimen tube, and the magnitudes of the currents.

Preliminary rapid melting experiments, performed
during microgravity simulations with NASA's KC-135
aircraft, yield a value for the surface tension of copper
at its melting point which is in reasonable agreement
with literature data.
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Microgravity research includes investigations designed
to gain insight on methods of separating living cells.

During a typical separation certain real-time measure-
ments can be made by optical methods, but some ma-
terials must also be subjected to subsequent analyses,
sometimes including cultivation of the separated cells.

In the absence of on-orbit analytical or fraction collect-

ing procedures, some means is required to capture
cells after separation. The use of solutions that form
gels was therefore investigated as a means of main-
taining cells and/or macromolecules in the separated
state after two types of simple ground-based experi-

ments. Microgravity electrophoresis experiments were
simulated by separating model cell types (rat, chicken,
human and rabbit erythrocytes) in a vertical density
gradient containing low-conductivity buffer, 1.7%-
6.5% Ficoll, 6.8-5.0% sucrose, and 1 % SeaPrep low-
melting temperature agarose and demonstrating that,

upon cooling, a gel formed in the column, and cells

could be captured in the positions to which they had
migrated. Two-phase extraction experiments were
simulated by choosing two-polymer solutions in which
phase separation occurs in normal saline at tempera-
tures compatible with cell viability and in which one or

both phases form a gel upon cooling.
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The most frequently reported defect in ethylene-pro-

pylene-diene terpolymer (EPDM) single-ply roofing

systems is in field-formed joints. The causes of these
joint defects are largely unknown, but they tend to

occur a short time after a roof is installed. The objec-

tives of the research were (1) to determine the impor-

tance of the following material and fabrication varia-

bles in causing joint failures: adhesive thickness, cure

time, mechanical load, adhesive type and surface

cleanness; (2) to rank these variables as they affect

the creep-rupture life and strength of butyl-adhered

EPDM joints; and (3) to determine the maximum peel

stress which EPDM joints can sustain over their design
life. From the results, cure time and level of cleanness
of the EPDM membrane have the greatest effect on
joint strength; while the thickness of the adhesive and
the magnitude of the mechanical load have the great-

est effect on a joint's creep-rupture time-to-failure.

Thus, the rankings of variables in creep-rupture and
short-time strength experiments were different and
this difference should have important implications in

standards writing and in establishing performance re-

quirements for EPDM roofing joints.

Pipeline Transportation
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On December 24, 1 988, a failure occurred in the Ozark
Pipeline System in Maries County, Missouri, and result-

ed in a spill of over 800,000 gallons of crude oil, caus-

ing serious contamination of the Gasconade and Mis-

souri Rivers. The pipeline had been in operation since

1 949 and the failure occurred in a section of steel pipe

produced by electric resistance welding (ERW). A met-

allurgical investigation by Battelle-Columbus Laborato-

ries concluded that the fracture originated at a defect

in the ERW seam weld. At the request of Senators

Bond (R-MO) and Danforth (R-MO), NIST assessed
the Battelle findings and found them to be sound. NIST
also addressed the issue of whether special standards

should apply to the operation and inspection of older

ERW pipelines. Based on a review of failure incidence

data and related documents, it is concluded that, while

ERW pipe manufactured prior to about 1 970 is inher-

ently susceptible to seam failures, the relatively small

number of such failures does not warrant special

standards except for critical risk locations. For the

latter cases, measures are recommended for failure

prevention and, of equal importance, for damage con-

trol in the event of isolated failure. Some of these

measures are shown to have application to all pipe-

lines.
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The report describes the development of a repair pro-

cedure for a precision railroad-type track located at the
David Taylor Naval Research Center in Carderock,
Maryland. The report describes the electrode selec-
tion, preheat determination, and other welding param-
eters that must be controlled to allow a precision
repair.
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The authors examined the use of Rayleigh-wave elec-

tromagnetic-acoustic transducers (EMATs) in pitch-

catch as a possible non-contact inspection tool for

cast steel wheels with an American-style profile used
on the freight cars of the U.S. railway system. The
transmitter and receiver coils were a meanderline
design on a flexible substrate which conformed to the
tread shape for maximum electromagnetic coupling.

The transducer package was the two coils stacked
and backed by a large Nd-Fe-B permanent magnet. A
newly designed MOSFET pulser generated a high-cur-

rent, gated rf pulse at 500 kHz. The Rayleigh wave
generated traveled around an unflawed wheel circum-
ference at least 14 times (about 36 m). This technique
should allow detection of critical-depth cracks in the
tread of every wheel on a train as it rolls by an inspec-

tion point in a railyard.
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Railroad safety depends on many factors. The integrity

of the wheels on rolling stock is one that is subject to

nondestructive evaluation. For some years, ultrasonic

testing has been applied to the detection of cracks in

wheel treads, with particular attention to automatic, in-

rail, roll-by methods. We have begun constructing a
system aimed at using relatively low frequency Ray-
leigh waves generated by electromagnetic acoustic

transducers (EMATs). The current design uses a per-

manent magnet to maintain a compact structure and
minimize the size of the pocket machined into the rail.

Measurements thus far indicate a responsiveness
even to small flaws. With the development of a signal

processing and analysis system, field tests should
soon be possible.
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Color has traditionally been used to code safety infor-

mation because of its ability to attract attention and
evoke a rapid response. Research on color coding,
highway safety color codes, conspicuity, illuminant

color shifts, and retroreflective materials has been re-

viewed to evaluate the effectiveness of the current
chromaticity specifications for highway signs and
markings. These current specifications require colors
of medium lightness and saturation (except yellow),

and sometimes can appear quite dark. Data from a
previous study were analyzed to compare color ap-
pearance data (color name, lightness, and saturation)

under seven different llluminants for a set of American
National Standards Institute (ANSI) and highway
colors. This analysis demonstrated that the ANSI
colors, particularly safety yellow, were identified more
accurately in terms of color name, lightness, satura-
tion, and primary hue than was the corresponding
highway color. A shift toward ANSI safety yellow from
highway yellow is suggested.
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School bus safety.

Since seat assemblies represent the single largest

type of combustible fuel in a school bus interior, the
study is limited to currently used and state-of-the-art

material assemblies. Six different seat assemblies
having a range of fire performance were examined.
Small-scale tests (Cone Calorimeter, LIFT, and NBS
Toxicity Protocol) were performed on these materials.

Large-scale tests (Furniture Calorimeter) were con-
ducted on single seat assemblies. Full-scale tests

were performed using a simulated bus enclosure
measuring 2.44 m wide by 2.13 m high by 8.23 m long
and three seat assemblies. The impact of ignition

source size was determined by computer simulation. It

was found that a 500 kW ignition source could produce
untenable conditions in the simulated bus enclosure.

Seat assemblies were exposed to 50 kW and 100 kW
ignition sources in the large-scale tests and 100 kW
ignition source in the full-scale tests. It was found that

the small-scale tests were unable to provide a simple
method for material selection that was consistent with

the full-scale test results. At the present time, small-

scale tests of materials cannot be depended upon to

predict the fire behavior in the real world.

Road Transportation
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Benchmarks.

Tfie standard defines benchimark tests to measure
certain aspects of the relative performance of auto-

mated fingerprint identification systems. The perform-

ance attributes include the reliability and selectivity

with which fingerprints are identified. The tests are in-

tended to help users select equipment that best meets
their requirements and to provide a reference for the

comparison of continuing system performance in sup-

port of operational quality control.
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The paper discusses the use of software tools to air in

the development of models produced by the Center for

Fire Research (CFR). There are two types of tools de-

scribed in the paper. The first type consists of execut-

able programs that characterize the subroutine and
data structures of FORTRAN programs. A second
class of software tools are subroutines that support
various utility functions required by CFR models. The
authors will discuss how each of these tools are used
and why their development was necessary. In addition,

the authors will indicate how these tools might be im-

proved.
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The report addresses the issue of developing an
expert or knowledge-based system that deals with the

problem of preventing the spread of fire between build-

ings. A knowledge-based program, EXPOSURE, has
been developed that facilitates using more appropriate

technology, expanding the problem domain, and pro-

viding cost-effective solutions. EXPOSURE can solve

the problem of the prevention of the spread of fire be-
tween buildings for the case when the exposed build-

ing has combustible walls. The use of the expert
system EXPOSURE and NFPA 80A produce signifi-

cantly different recommended minimum separation be-

tween buildings. In some cases EXPOSURE calls for

significantly greater separation and in others signifi-

cantly less. In one case the separation required by
NFPA 80A was more than five times greater than what
EXPOSURE recommended. The program demon-
strates that significant cost savings in achieving the

desired level of fire safety and in assuring the levels of

safety can be obtained by use of expert system fire

codes.
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With the release of HAZARD I, a prototype hazard as-
sessment method and software, the National Institute

of Standards and Technology (NIST) has brought to

the fire protection engineering community a new gen-
eration of hazard analysis capabilities. In order to help
HAZARD I users benefit from the software, Worcester
Polytechnic Institute (WPI) has developed a five day
short course. The short course emphasizes correct
use of the software, and how to recognize misuse. The
course has been offered three times to a broad range
of students. In general, only those students with an en-
gineering background were able to learn enough about
the HAZARD I software to feel that they could continue
to learn how to use the software on their own and
eventually use it in practice. Nonetheless, virtually all

of the students benefitted from the course and found it

a worthwhile experience.
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Seven experimental fires varying in fire load were con-
ducted in a simulated townhouse. Specimens of vari-

ous current fire fighters turnout coat materials were ex-
posed in the room of fire origin. The time at which con-
ditions would become untenable for the fire fighter due
to pain, as well as the time to second degree burn,
were calculated. These times ranked the coat speci-
mens in roughly the same order as the 'Thermal Pro-
tection Performance' measured according to NFPA
1971-1986, especially if the heat in the room devel-
oped rapidly.
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785 Host. Fairchild F9450/1750A Target.

AD-A205 339/5 000,665

Ada Compiler Validation Summary Report: DACS-386/
DDC-I, Inc. UNIX, Version 4.2, RC900 (386/UNIX V
Workstation) Host and Target.

AD-A205 444/3 000,666

Ada (Trade Name) Compiler Validation Summary Report.

Cenlficate Number: 880728S1.09142, DDC-I, Inc., DACS-
68020/SUN, Version 4.2 (1.0), SUN-3/50 Workstation.

Completion of On-Site Testing: 28 July 1988.
AD-A205 654/7 000.667

Ada (Trade Name) Compiler Validation Summary Report.

Certificate Number: 880527S1 .091 12, Data General Cor-

poration ADE, Version 3.00, MV/20000. Completion of

On-Site Testing: May 27, 1 988.

AD-A205 655/4 000.668

Ada (Tradename) Compiler Validation Summary Report.

Certificate Number: 880708S1.09152. SoftTech, Inc. Ada
86, Version 3.21 VAX 11/780 - 11/785 Host and Intel

IAPX 80386P Target. Completion of On-Site Testing: July

a'D-A205 656/2 000,669

Ada Compiler Validation Summary Report: SoftTech Inc.,

Ada 86 Version 3.21. VAX 11/780-11/785 (Host) to Intel

IAPX 80338 (Target).

AD-A206 490/5 000,670

Ada Compiler Validation Summary Report: Naval Under-
water Systems Center. Adavax. Version 1.7 w/NO OPT.
VAX 8600 (Host) to VAX 8600 (Target).

AD-A206 491/3 000,671

Ada Compiler Validation Summary Report: Certificate

Number: 88071 9S1.091 55 Naval Underwater Systems
Command ADAUYK44 (ALS/N Ada/M), Version 1.0 VAX
11/785 Host and AN/UYK-44 Target.

AD-A208 303/8 000.672

Ada Compiler Validation Summary Report: Digital Equip-

ment Corporation, VAX Ada Version 2.0, VAX 8800
(Host) to MicroVAX (Target). 891 27S1. 10034.
AD-A208 453/1 000,673

Ada Compiler Validation Summary Report: Compiler
Name: DACS-80336 Protected Mode. Version 4.3 Certifi-

cate Number 890324 IS 1.1 0068 Host: MicroVAX II under
MicroVMS. Version 4.6. Target: Intel 80386 iSBC 386/21
Under Base Testing Completed 24 Mar 89 1989 ACVC
1.10.

AD-A208 474/7 000,674

Ada Compiler Validation Summary Report: Certificate

Number: 880624S1.09132, Control Data Corporation

CYBER 180 Ada Compiler, Version 1.1 HOST and
TARGET COMPUTER: CYBER 180-930-31.

AD-A208 475/4 000675

Ada Compiler Validation Summary Report: Certificate

Number: 88071 9S1 .091 54, Naval Undenwater Systems
Command, ADAUYK43 (ALS/N Ada/L), Version 1.0, VAX
1 1 /785 Host and AN/UYK-43 Target.

AD-A208 498/6 000676

Ada Compiler Validation Summary Report. Certificate

Number 8901 13S1 .09160 Encore Computer Corporation

Parallel Encore Verdix Ada Development System Version

5.5 Encore Multimax 320 Target.

AD-A208 513/2 000.677

Ada Compiler Validation Summary Report. Certificate

Number 890324S1 .10067 DDC. Inc. DACS-80186, Ver-

sion 4.3 MicroVAX II Host and Intel 80186 iSBC 186/03A
Target.

AD-A208 514/0 000,678

Ada Compiler Validation Summary Report. Certificate

Number 890113S1.09161 Encore Computer Corporation

Encore Verdix Ada Development System Version 5.5

Encore Multimax 320 Host, Encore Multimax 320 Target.

AD-A208 515/7 000.679

Ada Compiler Validation Summary Report: Certificate

Number: 880708S1.09150 SoftTech, Inc.. Ada 86, Ver-

sion 3.21, VAX 11/780-11/785 Host and Intel IAPX
80286P Target.

AD-A208 652/8 000,680

Ada (Trade Name) Compiler Validation Summary Report:

Certificate Number: 890127S1. 10033. Digital Equipment
Corporation VAX Ada Version 2.0 VAX 8800 Host and
VAX 8800 Target.

AD-A208 830/0 000,681

Ada Compiler Validation Summary Report: Certificate

Number: 880708S1.09151, SoftTech, Inc., Ada 86, Ver-

sion 3.21 VAX 11/780-11/785 Host and Intel IAPX
80386R Target.

AD-A209 138/7 000,682

Ada Compiler Validation Summary Report: Certificate

Number: 890818S1. 10131 Concurrent Computer Corpo-

ration. MC-Ada Version 1.2 Concurrent 6600 with
MC68030 CPU, Lightning Floating Point Host and Con-
current 6500 with MC68030 CPU, Lightning Floating
Point Target.

AD-A214 907/8 000,683

Ada Compiler Validation Summary Report Certificate
Number: 890727S1.10128 Encore Computer Corporation
Encore Verdix Ada Development System Version 5.5
Encore Multimax 320 Host and Encore Multimax 320
Target.

AD-A215 057/1 000,684

Ada Compiler Validation Summary Report: Certificate
Number 89081 8S1. 101 30 Concurrent Computer Corpora-
tion, MC-Ada Version 1.2, Concurrent 6600 with
MC68030 CPU. MC68882 Floating Point Host and Con-
current 6600 with MC68030 CPU. MC68882 Floating
Point Target.

AD-A215 201/5 000,685

Ada Compiler Validation Summary Report: Certificate
Number 890727S1. 10127 Encore Computer Corporation,
Encore Verdix Ada Development System, Version 5.5
Encore Multimax 320 Host and Encore Multimax 320
Target.

AD-A215 202/3 000,686

Ada Compiler Validation Summary Report: Encore Com-
puter Corporation, Encore Verdix Ada Development
System, Version 5.5, Encore Multimax 320 (Host and
Target), 890727S1. 10129.
AD-A215 480/5 000,687

Ada Compiler Validation Summary Report. Certificate

Number: 890901S1. 10147. Control Data Corporation
ADA/VE. Ver. 1.3 CYBER 932 Host and CYBER 932
Target. Completion of On-Site Testing: September 1,

1989.
AD-A218 464/6 000,688

Ada Compiler Validation Summary Report: Certificate

Number: 890804S1. 10142 Loral/Rolm Mil-Spec Comput-
ers ADE. Revision 3.01 MV 10000 Host and HAWK/32
Target.

AD-A219 438/9 000,689

Ada Compiler Validation Summary Report: Certificate

Number: 890901S1. 10132. Owner: Nippon Telegraph and
Telephone Corporation Implementor: SofTech, Inc. Ada-
DIPS. Version 1.0 NTT DIPS V20 Host and NTT DIPS
V20 Target.

AD-A219 439/7 000,690

Ada Compiler Validation Summary Report: Certificate

Number: 890831S1 .10146 Bull HN Information Systems.
Inc. GCOS 8 ADA Compilation System, Version 2.3 DPS
9000 Host and DPS 9000 Target.

AD-A219 440/5 000.691

Ada Compiler Validation Summary Report: Certificate

Number: 890804S1.10141 Loral/Rolm Mil-Spec Comput-
ers ADE, Revision 3.01 MV 10000 Host and HAWK/32
Target.

AD-A219 441/3 000,692

Ada Compiler Validation Summary Report: Certificate

Number: 891 1 16S1 .10233. InterACT Corporation, Inter-

ACT Ada Mips Cross-Compiler System Release 1.0, Mi-

croVAX 3100 Cluster Host and MIPS R2000 in an Inte-

grated Solutions, INC Advantage 2000 Board (Bare Ma-
chine).

AD-A220 908/8 000,693

Ada Compiler Validation Summary Report. Certificate

Number: 890924S 1.1 0231, Bull HN Information Systems,
Inc. GCOS 8 Ada Compilation System. Version 2.3 DPS
8000 Host and DPS 8000 Target. Completion of On-Site
Testing: 24 September 1989.
AD-A220 944/3 000.694

Ada Compiler Validation Summary Report: Certificate

Number: 891 1 16S1. 10232 InterACT Corporation InterACT
Ada 1750A Compiler System Release 3.3 VAX11 Host
and Fairchild 9450/1 750A in a HP 64000 Workstation
Target.

AD-A221 010/2 000.695

Ada Compiler Validation Summary Report: Certificate

Number:891027S1. 10184. DDC International A/S. DACS
for Sun-3 -> Lynwood/LynX. Version 4.4(1. 1),Sun-3/50
Workstation Host and Lynwood j430 Target.

AD-A223 336/9 000,696

Ada Compiler Validation Summary Report: Certificate

Number: 891027S1. 10183, DDC International A/S DACS
for Sun-3/SunOS, Version 4.4 (1.1),SUN-3/60 Worksta-
tion Host and SUN-3/60 Workstation Target.

AD-A223 337/7 000,697

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10212 U.S. Navy Ada/L,Version 2.0(/

OPTIMIZE Option) VAX 8550 and VAX 11/785 Hosts and
AN/UYK-43 Target.

AD-A223 366/6 000,698

Ada Compiler Validation Summary Report: Certificate

Number; 891027S1. 10186 DDC international A/S DACS-
386/UNIX, Version 4.4 RC900 Host and RC900 Target.

AD-A223 367/4 000.699

Ada Compiler Validation Summary Report; Certificate

Number 891201S1.1021 1 U.S. Navy Ada.L,Version 2.0

(NO OPTIMIZE Option) VAX 8550 and VAX 11/785
Hosts and AN/UYK-43 Target.

AD-A223 377/3 000,700

Ada Compiler Validation Summary Report: Certificate

Number; 900121S1. 10251 Computer Sciences Corpora-
tion MC Ada VI .2. Beta/Concurrent Computer Corpora-
tion Concurrenl/Masscomp 5600 Host To Concurrent/
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Masscomp 5600 (Dual 68020 Processor Configuration)

Target.

AD-A223 415/1 000,701

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10214 U.S. Navy Ada/IW, Version
2.0(/OPTIMIZE Option) VAX 8550 and VAX 11/785
Hosts AN/UYK-44 Target.

AD-A223 495/3 000,702

Ada Compiler Validation Summary Report: U.S. Navy
AdaVAX, Version 3.0 (/OPTIfi/IIZE Option), VAX 8600 and
VAX 11/785 (Host and Target), 891130S1. 10210.
AD-A223 538/0 000,703

Ada Compiler Validation Summary Report: Certificate

Number: 891 201 SI. 1021 5 U.S. Navy Ada/fvl, Version 2.0

(/No Optimize Option) VAX 8550 and VAX 11/785 Host
and AN/AYK-14 Target.

AD-A223 579/4 000,704

Ada Compiler Validation Summary Report: Certificate

Number: 891201S1. 10216 U.S. Navy Ada/M, Version 2.0

(/Optimize Option) VAX 8550 and VAX 11/785 Host and
AN/AYK-14 Target.

AD-A223 581/0 000.705

Ada Compiler Validation Summary Report: Certificate

Number 890615S1. 10126 Data General ADE, Revision

3.01, MM 15000 Host and m 15000 Target, MV 10000
Host and MV 10000 Target.

AD-A223 596/8 000.706

Ada Compiler Validation Summary Report: Certificate

Number: 891130S1. 10209 U.S. Navy AdaVAX, Version
3.0 (/NO Optimize Option) VAX 8350 and VAX 11/785
Hosts and VAX 8350 and VAX 1 1 /785 Target.

AD-A223 597/6 000,707

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10213 U.S. Navy Ada/M Version 2.0

(/NO Optimize Option) VAX 8550 and VAX 1 1 /785 Hosts
and AN/UYK-44 Target.

AD-A223 693/3 000708

Ada Compiler Validation Summary Report: Certificate

Number: 891027S1. 10185 DDC INTERNATIONAL A/S
DACS-386/UNIX, Version 4.4 ICL DRS300 Host and ICL
DRS300 Target.

AD-A223 736/0 000,709

Ada Compiler Validation Summary Report: Certificate

Number: 891128S1. 10234 Apollo Computer Inc., Domain
ADA, Ver 3.0.MBX DN 4000 Host and MVME 133A-20
Target.

AD-A223 764/2 000,710

ADAPTERS
Measuring Adapter Efficiency Using a Sliding Short Cir-

cuit.

PB90-271289 000,852

ADDITIVES
Effect of Copper Additives on Atmospheric Hydrogen Cy-
anide and Acute Inhalation Toxicity from the Combustion
Products of Flexible Polyurethane.

PB90- 187832 001,368

ADENOSINE CYCLIC MONOPHOSPHATE
Structure of a Complex of Catabolite Gene Activator Pro-

tein and Cyclic AMP Refined at 2.5 A Resolution.

PB90-1 93525 001,327

ADHESION
Quality Assurance Tests for Adhesion of Paint on Tacti-

cal Rigid Wall Shelters.

PB90-219825 001,177

Micromechanics of Fracture in Structural Adhesive
Bonds.
PB90-261116 001,122

Micromechanics of Fracture in Structural Adhesive
Bonds.
PB90-261124 001,123

ADHESIVES
Clinical Biocompatibility of an Experimental Dentine-
Enamel Adhesive for Composites.
PB90-171018 000,060

Strength and Creep-Rupture Properties of Adhesive-
Bonded EPDM Joints Stressed in Peel.

PB90-257676 001,827

ADSORBATES
Substrate Surface Relaxation for CI and S on Cu(OOI).

PB90-1 52463 000,328

Ultrafast Infrared Response of Adsorbates on Metal Sur-

faces: Vibrational Lifetime of C0/Pt(111).
PB91-117978 000,499

ADSORBENTS
Investigations of Selectivity in Reversed-Phase Liquid

Chromatography on Chemically Bonded 018 Phases.
PB91-135012 000,518

ADSORPTION
Review of Model Sensor Studies on Pd/SnO2(110) Sur-

N90-24604/2 000,315

Adsorption of Phenoxyacetic Acid and Trans-Cinnamic
Acid on Hydroxyapatite.

PB90-1 92394 000,063

Adsorption of Zinc 3,3-Dimethylacrylate and 3,3-Dimethy-
lacrylic Acid on Hydroxyapatite from Solution: Reversibil-

ity and Variability of Isotherms.
PB90-207044 000,066

Adsorption Modeling for Macroscopic Contaminant Dis-

persal Analysis.

PB90-219791 000.973

Pumping and Probing: Vibrational Relaxation in Time
Domain Spectroscopy.
PB91 -112227 000.495

Adsorption Modeling for Macroscopic Contaminant Dis-

persal Analysis.

PB91-113654 000,977

ADSORPTIVITY
Small-Angle Neutron Scattering Study for Characterizing
the Water Sorbed in High Speed Spun Poly(Ethylene Ter-
ephthalate) Filaments.

PB90-1 53487 001.208

AEROSOLS
Tracking Chemical Transformations of Particles in the
Raman Microprobe.
PB90-1 49469 000.268

AEROSPACE SAFETY
Expert Systems Applied to Spacecraft Fire Safety.
N89-23501/4 001,813

AGING TESTS (MATERIALS)
Aging Effects and the Dependence of Modulus on Con-
centration in Isotactic Polystyrene/Cis-Decalin Gels.
PB90-1 70283 000.529

Time Domain Spectroscopy to Monitor the Condition of

Cable Insulation.

PB91-1 12466 001.431

AGREEMENTS
Stable Implementation Agreements for Open Systems
Interconnection Protocols. Version 3, Edition 1. Decem-
ber 1989.
PB90-212192 000,616

AIR
Interim Thermodynamic Property Formulation for Air.

PB90- 152778 001,689

Thermodynamic Property Formulation for Air. 2. Pressure
and Density Estimation Functions for the Dew and
Bubble Lines.

PB90-254723 000,055

Thermodynamic Property Formulation for Air. 1. Single-
Phase Equation of State from 60 to 873 K at Pressures
to 70 MPa.
PB91-101337 000,487

AIR CIRCULATION
Ventilation and Air Quality Investigation of the Madison
Building. Phase 1 Report.
PB90-155417 000,081

Model of a Simple Fan-Resistance Ventilation System
and Its Application to Fire Modeling.
PB90- 183336 000,088

AIR CONDITIONING
Initial Laboratoiy Evaluation of a Single Solution Circuit

Cycle for Use with Nonazeotropic Refrigerants.
PB91-112862 000,960

AIR FLOW
Fire Propagation in Concurrent Flows, Final Progress
Report.

PB90-151754 000,580

Numerical Method for Calculating Indoor Airflows Using a
Turbulence Model.
PB90-1 62009 000,083

Estimating Air Leakage through Doors for Smoke Control.
PB90-218298 000.095

Adsorption Modeling for Macroscopic Contaminant Dis-

persal Analysis.

PB90-2 19791 000,973

Plaza Hotel Fire Experiments.
PB91-1 12334 000,158

Adsorption Modeling for Macroscopic Contaminant Dis-

persal Analysis.

PB91-113654 000,977

Simultaneous Measurements of Infiltration and Intake in

an Office Building.

PB91-118430 000,105

Algorithm and Associated Computer Subroutine for Cal-
culating Flow through a Horizontal Ceiling/Floor Vent in a
Zone-Type Compartment Fire Model.
PB91-120170 000,166

AIR INFILTRATION
Simultaneous Measurements of Infiltration and Intake in

an Office Building.

PB91-118430 000.105

AIR POLLUTION
Free Radical Chemistry of Aqueous-Phase SO(sub 2).

PB90-218207 000,289

Measurement of Large Scale Oil Spill Burns.
PB90-261033 000,975

Mechanisms of Deterioration in Cement-Based Materials
and in Lime Mortar.

PB90-271198 001.199

Monitoring the Fate of Chlorine from MSW Sampling
through Combustion. Part 2. Combustion Studies.
PB91-107383 000,597

Construction of an Exploratory List of Chemicals to Initi-

ate the Search for Halon Alternatives.

PB91-107508 000,598

AIR POLLUTION DETECTION
Comparison of the Chromotropic Acid and Pararosaniline
Methods for Measuring Formaldehyde Concentrations of

Pressed-Wood Product Emissions.

PB90-188475 000,969

Development of Multicomponent Parts-per-Billion-Level
Gas Standards of Volatile Toxic Organic Compounds.
PB90-1 92493 000.970

Exhaust Gas Analysis for Harmful Species: 19F1A Fire
Fighting Trainer at Mayport, Florida.

PB90-219577 000.972

AIR POLLUTION SAMPLING
Development of Multicomponent Parts-per-Billion-Level
Gas Standards of Volatile Toxic Organic Compounds.
PB90-1 92493 000,970

Preliminary Radon Progeny Measurements in Three Fed-
eral Office Buildings.

PB90- 192667 000,983

Exhaust Gas Analysis for Harmful Species: 19F1A Fire
Fighting Trainer at Mayport, Florida.

PB90-219577 000,972

Polycyclic Aromatic Hydrocarbon Emissions from the
Combustion of Crude Oil on Water.
PB91-101055 000,976

AIR QUALITY
Development of Multicomponent Parts-per-Billion-Level
Gas Standards of Volatile Toxic Organic Compounds
PB90- 192493 000,970

Preliminary Radon Progeny Measurements in Three Fed-
eral Office Buildings.

PB90- 192667 000.983

Adsorption Modeling for Macroscopic Contaminant Dis-
persal Analysis.

PB90-219791 000.973

Development of Models for the Prediction of Indoor Air
Quality in Buildings.

PB91-1 18281 000,978

AIR SOURCE HEAT PUMPS
Rating Procedure for Mixed Air-Source Unitary Heat
Pumps Operating in the Heating Mode.
PB90-221854 000,098

AIRCRAFT
Recent Improvements in Time-Domain EMC (Electromag-
netic Compatibility) Measurement System.
PB90-155821 000,018

ALGAE
High Temperature Lubricants from Biodeuterated Materi-
als Produced by Algae.
PB90-1 69921 001,222

ALGOL DISKS
Theoretical Modelling of Algol Disks.
PB90-271370 000,045

ALGORITHMS
Flight Telerobotic Services: From Functional Architecture
to Computer Architecture.

N90-29823/3 001.816

Optimal 3-Dimensional Methods for Linear Proqramminq
PB90-1 55391 001,296

Algorithm and Computer Program for the Calculation of
Envelope Curves.
PB90-1 55409 001,299

Iterative Seismic Inversion.

PB90-1 70382 000,800

Unrestricted Algorithms for Mathematical Functions
PB90-171059 000,715

Radiation Energy-Angle Algorithm for Use in Personnel
Dosimetry.
PB90-203126 001,358

HVAC Emulation and On-Line Testing of EMC Systems
PB90-218173 001,378

Algorithms for Calculating Radiation View Factors be-
tween Plane Convex Polygons with Obstructions.
PB90-2 18470 001,744

Expected Linear 3-Dimensional Voronoi Diagram Algo-
rithm.

PB90-227984 001,289

Algorithm for the Mass-Loss Rate of a Burning Wall.
PB91 -112458 000,159

Residual Hermite Normal Form Computations.
PB91 -118141 000,733

ALIPHATIC HYDROCARBONS
Flash Photolysis Resonance Fluorescence Investigation
of the Gas Phase Reactions of Hydroxyl Radicals with a
Series of Aliphatic Ketones Over the Temperature Range
240-440 K.

PB90- 193475 000,274

Gas Phase Reactions of Hydroxyl Radicals with a Series
of Aliphatic Ethers Over the Temperature Range 240-440

PB90- 193491 000,276

ALKALI AGGREGATE REACTIONS
Selection of Siliceous Aggregate for Concrete
PB90-235029 000,563

Durability of Cement Pastes, Mortars, and Concretes
PB90-242199 000143

ALKALI METALS
Effective Core Potentials and Accurate Energy Curves for
Cs2 and Other Alkali Diatomics.
PB91-134205 000.514
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ALKANES
Search for Tricrltlcallty in Binary Mixtures of Near-Critical

Propane and Normal Paraffins.

PB90-1 70820 000,372

Relationship between the Carbon-Nunnber of N-Paraffins

and Their Solubility in Supercritical Solvents.

PB90- 188202 000.387

ALKYL RADICALS
Ion Chemistry of Cyanides and Isocyanides. 1. The
Carbon Lone Pair as Proton Acceptor: Proton Affinities of

Isocyanides. AlkyI Cation Affinities of N, O., and C Lone-

Pair Donors.
AD-A181 189/2 000.264

ALKYLAMMONIUM IONS
Neutron Scattering Study of Layered Silicates Pillared

with Alkylammonium Ions.

PB91-1 12516 000.496

ALKYNE HYDROCARBONS
Structures and Heats of Formation of C(sub 4)H(sub

7)(1 + ) Ions in the Gas Phase.

PB90-169343 000,351

ALKYNES
Vibrational fvlode Mixing in Terminal Acetylenes: High-

Resolution Infrared Laser Study of Isolated J States.

PB90-207028 000.430

ALLAN VARIANCE
New 'Filtered Allan Variance' and Its Application to the

Identification of Phase and Frequency Noise Sources.

PB90-187675 000.642

Variances Based on Data with Dead Time between the

Measurements.
PB90-221821 001.303

ALLIUM
Onion Skin as a Radiation Monitor.

PB90-1 90737 001,356

ALLOYS
Institute for Materials Science and Engineering: Metallur-

gy Division, Technical Activities 1989.

PB90-161159 001,276

Corrosion and Degradation of a Polyurethane/Co-Ni-Cr-

Mo (MP35N) Pacemaker Lead.

PB90-1 93236 000.064

X-ray Diffraction Studies of Ni-Cr-Based Amorphous
Alloys.

PB91-101683 001,263

ALPHA PARTICLE SPECTROSCOPY
U.K. National Radiological Protection Board Radon Cali-

bration Procedures.

PB90-255308 001.415

ALTERNATING CURRENT
Intercomparison of AC Voltage Using a Digitally Synthe-

sized Source.

PB90- 192402 001,074

AC Electric and Magnetic Field Measurement Fundamen-

tals.

PB91-112441 000,947

ALUMINIUM
Soft X-Ray Emission Spectra and the Bonding of Alumi-

num.
DE88000591 001.513

ALUMINIUM ALLOYS
Soft X-Ray Emission Spectra and the Bonding of Alumi-

num.
DE88000591 001,513

ALUMINIUM ARSENIDES
Soft X-Ray Emission Spectra and the Bonding of Alumi-

num.
DE88000591 001,513

ALUMINIUM OXIDES
Soft X-Ray Emission Spectra and the Bonding of Alumi-

num.
DE88000591 001.513

ALUMINUM
Standard Flaws for Eddy Current Probe Characteriza-

tions.

PB90-135815 001.244

Ultrasonic Methods of Texture Monitoring for Character-

ization of Formability of Rolled Aluminum Sheet.

PB90- 135948 001,245

Intelligent Processing for Primary Metals.

PB90- 146549 001,210

Initial Frictional Behavior during the Wear of Steel, Alumi-

num, and Poly(Methyl Methacrylate) on Abrasive Papers.

PB90- 170077 001,224

Ultrasonic Method for Measuring Internal Temperature

DistMbutions in Steel or Aluminum.

PB90-170671 001.211

Crystallographic Texture in Rolled Aluminum Plates: Neu-

tron Pole Figure Measurements.
PB90-1 92485 001,253

Quality Assurance Tests for Adhesion of Paint on Tacti-

cal Rigid Wall Shelters.

PB90-2 19825 001.177

Molecular Dynamics Simulation of Collisional Excitation in

Sputtering from A1

.

PB91 -118547 001,788

Measurement of Fiber Fracture and Fiber-Matrix Interface

Shear Strengths in Metal Matrix Composites.

PB91 -133884 001,190

ALUMINUM ALLOY 6061

Internal Strain (Stress) in an SiC-AI Particle-Reinforced

Composite: An X-ray Diffraction Study.

PB91-107425 001,188

ALUMINUM ALLOYS
Patterson Fourier Analysis of the Icosahedral (AI,Si)-Mn

Alloy.

PB90-1 35799 001,243

Acoustic Emission Studies of Electron Beam Surface
Modification of Aluminum.
PB90-135955 001,246

High Spatial Resolution Secondary Ion Imaging and Sec-
ondary Ion Mass Spectrometry of Aluminum-Lithium
Alloys.

PB90-1 93574 001.257

Effect of Interstitial Elements on Phase Relationships in

the Titanium-Aluminum System.
PB90-1 96528 001.259

Passivity and Passivity Breakdown in Nickel Aluminide.

PB90-260936 001. 198

Mechanism of Stress Corrosion Crack Growth Resistance
of Al-Li-Cu Alloys: Role of Grain Boundary Precipitates.

PB91-134817 001.205

ALUMINUM CONTAINING ALLOYS
Effect of Aqueous Environments on the Fracture Behav-
ior of Ductile Nickel Aluminide.

PB90-206970 001.194

ALUMINUM GALLIUM ARSENIDES
Soft X-Ray Emission Spectra and the Bonding of Alumi-

num.
DE88000591 001.513

ALUMINUM HYDROXIDES
Aluminum Hydroxides as Solid Lubricants.

PATENT-4 919 829 001,221

ALUMINUM MANGANESE ALLOYS
Six-Dimensional Fourier Analysis of Icosahedral Al(sub

73)Mn(3ub 21)Si(sub 6) Alloy.

PB90-149147 001.248

Electrodeposition of an Aluminum-Manganese Metallic

Glass from Molten Salts.

PB90-188509 001.252

Simulation of Field-lon-Microscope Images for the Al-Mn
Icosahedral Phase.
PB90-271321 001,261

ALUMINUM OXIDE
Cyclic Fatigue Behavior of an Alumina Ceramic with

Crack-Resistance Characteristics.

PB90-1 52679 001,131

Effects of Chemical Inhomogeneitles on Grain Growth
and Microstructure in Al(sub 2)0(sub 3).

PB90- 153438 001.134

Applications of the Double-Crystal Diffractometry to the

Understanding of Ceramic Fracture.

PB90-242272 001,060

Fracture Resistance Behavior of Silicon Carbide Whisker-

Reinforced Alumina Composites with Different Porosities.
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RCS Application Example: Tool Changing on a Horizontal

Machining Center.

PB90-217910 001,047

Overview of the Multiple Autonomous Underwater Vehi-

cles (MAUV) Project.

PB90-218017 001,436

Framework for Representing and Reasoning about
Three-Dimensional Objects for Vision.

PB90-218215 000,774

Control Architecture for Cooperative Intelligent Robots.

P890-218389 001.099

Implementation of a Jacobian-Transpose Algorithm.

PB90-219593 001,101

Concept for a Reference Model Architecture for Real-

Time Intelligent Control Systems (ARTICS).
PB90-220286 001.048

001.049

001,102

Proceedings of CIMCON '90.

PB90-221789

Cell as Part of a Manufacturing System.
PB90-225947

Quantitative Approach to Camera Fixation.

PB90-228008

Approach to Telerobot Computing Architecture.

PB90-244419 001,103

Progress Report of the Ouality in Automation Project for

FY89.
PB90-244476 001.078

Extending the Standard for the Exchange of Product

Data to Represent Two-Dimensional Apparel Pattern

Pieces
PB90-247438 001,050

ODES User's Guide.

Series.

PB90-250085

National PDES Testbed Report

000751

NIST PDES Toolkit: Technical Fundamentals. National

PDES Testbed Report Series.

PB90-250093 001,052

Need for Research in Electronics Assembly Technology.
PB90-250101 000,911

Motion, Depth, and Image Flow.

PB90-254350 001,350

Stiffness Study of a Parallel Link Robot Crane for Ship-

building Applications.

PB90-254475 001,437

Mathematical Decomposition and Simulation in Real-Time
Production Scheduling.

PB90-254483 001,053

Merging 3-D Symbolic Descriptions Obtained from Multi-

ple Views of a Scene.
PB90-254665 000,775

Towards an Understanding of Camera Fixation. 1990.
PB90-254B63 001,441

Introduction to the NIST PDES Toolkit. National PDES
Testbed Report Series.

PB90-257734 001,044

Range from Triangulation Using an Inverse Perspective
Method to Determine Relative Camera Pose.
PB90-265224 000,793

System Requirements Analysis for the U.S. Army Rock
Island Arsenal Tool Management System.
PB90-269465 001,380

System Factors in Real-Time Hierarchical Control.

PB90-269473 000,738

Fed-X: The NIST Express Translator.

PB90-269507 000.760

Model-Driven Determination of Object Pose for a Visually

Servoed Robot.
PB90-271628 001.104

Architecture to Support Teleoperation and Autonomy.
PB91-101428 001.820

National PDES Testbed Strategic Plan 1990. National

PDES Testbed Report Series.

PB91-107177 000,762

Development Plan: Product Data Exchange Network. Na-
tional PDES Testbed Report Series.

PB91 -107227 000763

NIST Step Class Library (Step into the Future).

PB91 -107235 000764

Development Plan: Step Production Cell. National PDES
Testbed Report Series.

PB91 -107243 000.765

Development Plan Validation Testing System. National
PDES Testbed Report Series.

PB91 -107581 000 766

Development Plan Configuration Management Systems
and Services.

PB91-107615 000,003

Control System Architecture for Multiple Autonomous Un-
dersea Vehicles (MAUV).
PB91-111930 001,438

Technique for the Detection of Robot Joint Gear Tight-

ness.

PB91-112086 001,105

Overview of Off-Line Robot Programming Systems.
PB91-112292 001.106

Advanced Deburring and Chamfering System.
PB91-112482 001,069

Implementing Fast Part Probing and Error Compensation
on Machine Tools.

PB91-112771 001.111

Application of Measurement Error Propagation Theory to

Two Measurement Systems Used to Calculate the Posi-

tion and Heading of a Vehicle on a Flat Surface.
PB91-1 12797 001.392

Closed-Form Massively-Parallel Range-from-lmage-Flow
Algorithm.

PB91-1 12805 000.778

Status of PDES-Related Activities (Standards and Test-
ing). National PDES Testbed Report Series.

PB91-1 12888 000.767

BACTERIA
Small Angle Neutron and X-Ray Scattering from Magne-
tite Crystals in Magnetotactic Bacteria.

PB90-169848 001,342

Crystal Structures of Bacterial Glutaminase-Asparagin-
ases.

PB90-271354 001.336

BACTERIOLOGY
Significance of Cell Fluorescence Color cf Acridine
Orange-Stained 'Thiobacillus ferrooxidans' Under Epi-

fluorescence Microscopy.
PB91 -135046 001,346

BALANCED VOLTAGE DIGITAL INTERFACE CIRCUITS
Telecommunications: Electrical Characteristics of Bal-

anced Voltage Digital Interface Circuits.

FIPSPUB 138 000,606

BALL BARS
Thermal Effects of Handling Ball Bars.

PB90- 147406 000999

BALLISTIC MISSILE DEFENSE
Metrology for Space Power: Metrology Development and
Survey of Space-Based Measurements.
PB91-107607 001,374

BAND SPECTRA
Measurement and Prediction of Raman Q-Branch Line
Self-Broadening Coefficients for CO from 400 to 1500 K.

AD-A210 933/8 000,302

BAND THEORY
Theoretical Models for High-Temperature Superconducti-
vity.

PB90-170168 001,561

BAR CODES
Decoding Bar Codes from Image Data.

PB90-1 36995 000.772

BARIUM COPPER YTTRIUM OXIDES
Soft X-Ray Absorption and Emission Spectra and the
Electronic Structure of the Ba sub 2 YCu sub 3 O/sub 7-

X/ Superconductor.
DE88002609 001,514

BARIUM ERBIUM CUPRATES
2D and 3D Magnetic Behavior of Er in ErBa(sub 2)Cu(sub
3)0(sub 7).

PB90-169855 001,558

Effects of Crystal Anisotropy on Magnetization and Mag-
netic Order in Superconducting RBa(sub 2)Cu(sub
3)0(sub 7-x).

PB90-1 92626 001.590

BARIUM EUROPIUM CUPRATES
Oxygen Concentration of Eu(sub 1)Ba(sub 2)Cu(sub
3)0(sub 7-x) in Vacuum: An Atom Probe Study II.

PB90-190687 001,581

Oxygen Concentration of Eu(sub 1)Ba(sub 2)Cu(sub
3)0(sub 7-x) in Vacuum: An Atom Probe Study.
PB90-190760 001,582

BARIUM OXIDES
Low Temperature Thermal Processing of Ba(sub
2)YCu(sub 3)0(sub 7-x) Superconducting Ceramics.
PB90-1 35906 001,522

Processing: Property Relations for Ba(sub 2)YCu(sub
3)0(sub 7-x) High (T sub c) Superconductors.
PB90-150111 001,548

Neutron Powder Diffraction Study of Orthorhombic
Ba(sub 2)YCu(sub 3)0(sub 6.5).

PB90-1 70267 001,140

Phase Equilibria and Crystal Chemistry in the System Ba-
Y-Cu-0.
PB90-192543 001,143

Is Y{sub 1)Ba(sub 2)Cu(sub 3)0(sub 7) Stiff or Soft.

PB90-205774 001.148

X-ray Powder Characterization of Ba(sub 2)YCu(sub
3)0(sub 7-x).

PB90-206061 £70/, 149

X-ray Powder Study of 2BaO:CuO.
PB90-206079 001, 150

X-ray Study of the Barium Oxide-Yttrium Sesquioxide-
Copper Oxide (CuOx) System.
PB90-206152 001,151

X-ray Studies of Helium Quenched Ba(sub 2)YCu(sub
3)0(sub 7-x).

PB90-206699 001, 155

Structural Phase Transition Study of Ba2YCu30(sub 6-f
x) in Air.

PB90-242264 001,159

BARIUM TETRAFLUOVOSTANNATE
Thermodynamics of the Divalent Metal Fluorides. 2. Heat
Capacity of the Fast Ion Conductor BaSnF4 from 7 to
345 K.

PB91 -133850 000,511

BARIUM VANADATES
Crystal Structure of Ba3V401 3.

PB90-1 49238 000.320

BARIUM YTTRIUM CUPRATES
Micro-Raman Spectroscopy of High-T(sub c) Supercon-
ductors in the Y-Ba-Cu-Q System.
PB90- 149279 001.537

Resonant Photoemission Study of Superconducting Y-Ba-
Cu-0.
PB90- 169285 001,555

Superconductivity in Bulk and Thin Films of La(sub
1.85)Sr(sub 0.15)CuO(sub 4-x) and Ba2YCu30(sub 7-y)
PB90-1 70440 001,565

Effects of Crystal Anisotropy on Magnetization and Mag-
netic Order in Superconducting RBa(sub 2)Cu(sub
3)0(sub 7-x).

PB90-1 92626 001,590

Thermal Analysis of Ba2YCu30 (sub 7-x) at 700-1000C
in Air.

PB91-1 18125 000,259

BARRIER LAYERS
Aluminum Oxide Barriers in Metal CrAlY Superalloy Sys-
tems.
N89-13657/6 001,169

BASALT
Pyroxene-Melt Equilibria: An Updated Model.
PB90-1 70408 001,384

BASE SEQUENCE
Deletion Analysis of the DNA Sequence Required for the
In vitro Initiation of Replication of Bacteriophage.
PB90- 169939 001.325

BAYARD-ALPERT IONIZATION GAGES
Residual Currents in Several Commercial UHV Bayard-
Alpert Gauges.
PB90-17D101 001.005

BCS THEORY
Relativistic BCS-OHR Model.
PB90-1 36664 001,531

BEAM COOLING
Cooling, Stopping, and Trapping Atoms.
PB90-170812 001,704
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BEAM DIAGNOSTICS
Threshold Cerenkov Radiation and Beam Diagnostics.

PB90-217761 001.739

BEAU OPTICS
Multilayer-Coated Mirrors as Power Filters in Synchrotron

Radiation Beamlines.
PB90-1 69335 001,696

Multiple Reflections within Neutron Optical Devices.

PB91-101477 001,775

BEAMS (SUPPORTS)
Seismic Performance of 1/3 Scale Post-Tensioned Pre-

cast Beam-Column Connections.

PB90-254434 000,178

Performance of 1/3-Scale Model Precast Concrete

Beam-Column Connections Subjected to Cyclic Inelastic

Loads.
PB91-107623 000,182

Flexural Behavior of Strain-Softening Solids.

PB91-112052 001,164

BELL PROVERS
Dynamics of the Bell Prover, II.

PB90-235276 001.460

BENCH MARKS
Benchmarking.
PB91-1 18166 000656

BENDING
Creep Deformation of Ceramics in Four Point Bending.

PB90- 152794 001,059

BENEFIT COST ANALYSIS
Risk Exposure and Risk Attitude of Homeowners in Fire

Protection Investment Decisions.

PB90-141383 000.107

BENZENE
Kinetics of the Gas Phase Reaction of Hydroxyl Radicals

with Ethane, Benzene, and a Series of Halogenated Ben-

zenes Over the Temperature Range 234-438 K.

PB90-1 93483 000,275

BENZENES
Gas Phase Reactions of Phenyl Radicals with Aromatic

Molecules.
PB90-1 49295 000,266

BESSEL FUNCTIONS
Evaluation of the Integral I (sub l,r)(k,k') = Integral from

0 to infinity (j sub l)(kr)G sub r)(k'r)r squared dr.

PB90-235011 001.290

BIBLIOGRAPHIC DATA BASES
Data Bases Available in the Research Information Center

of the National Institute of Standards and Technology.

PB91-107284 001,035

BIBLIOGRAPHIES
Metrology for Electromagnetic Technology: A Bibliogra-

phy of NIST (National Institute of Standards and Technol-

ogy) Publications.

PB90-161670 001,473

Standard Reference Data Publications, 1987-1989.

PB90-161704 001,277

Bibliography of the NIST (National Institute of Standards

and Technology) Electromagnetic Fields Division Publica-

tions.

PB90-1 63635 000,896

NIST (National Institute of Standards and Technology)

Serial Holdings 1990.

PB90-1 83245 001,040

Fire Research Publications, 1989.

PB90-219809 000,096

NIST (National Institute of Standards and Technology)

Structural Research Publications. 1984-1989.

PB90-227992 000,177

Publications of the National Institute of Standards and

Technology, 1 989 Catalog.

PB90-271818 000,014

BIFURCATION (MATHEMATICS)
Numerical and Analytical Study of Nonlinear Bifurcations

Associated with the Morphological Stability of Two-Di-

mensional Single Crystals.

PB91-101089 001,636

BILE PIGMENTS
Certification of Bilirubin SRM 916a.

PB91-118117 000,258

BINARY ALLOYS
Effect of an Electric Field on the Morphological Stability

of the Crystal-Melt Interface on a Binary Alloy.

PB90-1 93541 001,256

Effect of Anisotropic Thermal Conductivity on the Mor-

phological Stability of a Binary Alloy.

PB90-271271 001,260

Effect of Surface Tension Anisotropy on Cellular Morpho-

logies.

PB91-101444 001,262

BINARY-FLUID SYSTEMS
Modified Leung-Griffiths Model for Vapor-Liquid Equilibria:

Application to Polar Fluid Mixtures.

PB90-206996 000,429

BINARY MIXTURES
Modified Leung-Griffiths Model for Vapor-Liquid Equilibria:

Application to Polar Fluid Mixtures.

PB90-206996 000.429

Hydrogen-Component Fugacity Coefficients in Binary Mix-

tures with Isobutane: Temperature Dependence.
PB90-254400 000,460

Hydrogen Component Fugacity in Binary Mixtures with

Carbon Monoxide: Temperature Dependence.
PB90-254418 000,461

Fugacity Coefficients of Hydrogen in (Hydrogen -i-
2-

Methylpropane): Pressure Dependence.
PB91 -133835 000509

Sound Speed A^easurements on Gas Mixtures of Natural

Gas Components Using a Cylindrical Resonator.
PB91-135053 001,450

BINARY STARS
Survey of the Radio Continuum Emission of RS Canum
Venaticorum and Related Active Binary Systems.
PB90- 169731 000,035

lUE Observations of the M Dwarfs CM Draconis and
Rossiter 137B: Magnetic Activity at Saturated Levels.

PB90- 169764 000,037

Gravitational Radiation from the Galaxy.

PB91 -118307 000.050

Spectroscopic Orbic and Evolution of HD 128220, a
System Containing an O Subdwarf.
PB91-118315 000,051

BINDING ENERGY
High Accuracy, Absolute Wavelength Determination of

Capture Gamma Ray Energies for E less than or equal to

5 MeV and the Direct Determination of Binding Energies
in Light Nuclei.

PB90-261157 001.758

BINDING SITES
Engineering of Binding Affinity at Metal Ion Binding Sites

for the Stabilization of Proteins: Subtilisin as a Test Case.
PB90-152455 001,309

BIOCHEMISTRY
Separation and Characterization of Fibronectin Domains
by Two-Dimensional Electrophoresis.

PB90-241415 001,312

BIOCOMPATIBLE MATERIALS
Clinical Biocompatibility of an Experimental Dentine-

Enamel Adhesive for Composites.
PB90-171018 000,060

BIODETERIORATION
Microbial Metal Leaching and Resource Recovery Proc-

PB9^0^- 192410 000. 952

Corrosion and Degradation of a Polyurethane/Co-Ni-Cr-
Mo (MP35N) Pacemaker Lead.

PB90-193236 000,064

BIOGRAPHIES
Precision Engineering and Experimental Physics: W/illiam

A. Rogers, the First Academic Mechanician in the U.S.

PB90-217977 001,017

BIOLOGICAL LABORATORIES
Laboratory Robotics for Trace Analysis.

PB90-152844 001,319

BIOLOGICAL PRESERVATION
Preparation and Certification of Standard Reference Ma-
terial 1507: 11-Nor-Delta(sup9)-Tetrahydrocannabinol-9-

Carboxylic Acid in Freeze-Dried Urine.

PB90-1 36524 000,208

BIOLOGICAL PRODUCTS
High Temperature Lubricants from Biodeuterated Materi-

als Produced by Algae.

PB90-169921 001,222

BIOMEDICAL RADIOGRAPHY
X-ray Attenuation Properties of Radiographic Contrast

Media.
PB90-169822 001,321

BIOPROCESS ENGINEERING
Survey of Selected Topics Relevant to Bioprocess Engi-

neering.

PB90-257668 000.954

BIOTECHNOLOGY
Quantitative Measurement of Radiation-Induced Base
Products in DNA Using Gas Chromatography-Mass Spec-
trometry.

AD-A214 233/9 001.351

Physical Phenomena and the Microgravity Response.
N90-13945/2 001.317

Argine Substituted for Leucine at Position 195 Produces

a Cyclic Amp-Independent Form of the 'Escherichia Coli'

Cyclic AMP Receptor Protein.

PB90-1 53446 001.324

Histogram Specification as a Method of Density Modifica-

tion.

PB90-1 53479 001.553

High Temperature Lubricants from Biodeuterated Materi-

als Produced by Algae.

PB90-1 69921 001,222

Deletion Analysis of the DNA Sequence Required for the

In vitro Initiation of Replication of Bacteriophage.

PB90-1 69939 001,325

Microbial Metal Leaching and Resource Recovery Proc-

PB^9^0^-192410 000,952

Mechanistic and Physiological Consequences of HPr(ser)
Phosphorylation on the Activities of the Phosphoenolpyr-
uvate: Sugar Phosphotransferase System in Gram-Posi-
tive Bacteria. Studies with Site-Specific Mutants of HPr.
PB90-1 92477 001,344

Corrosion and Degradation of a Polyurethane/Co-Ni-Cr-
Mo (MP35N) Pacemaker Lead.
PB90-1 93236 000,064

Vector Averaging Method for Locating Small Differences
between Nearly Identical Protein Structures.

PB90-193517 001,326

Structure of a Complex of Catabolite Gene Activator Pro-
tein and Cyclic AMP Refined at 2.5 A Resolution.
PB90-1 93525 001,327

NBS Biological Macromolecule Crystallization Database.
PB90-206012 001,328

Neutron and Light-Scattering Studies of DNA Gyrase and
Its Complex with DNA.
PB90-206053 001,330

Autoregulation of the Yeast Copper Metallothionein Gene
Depends on Metal Binding.

PB90-206103 001,331

Structure of Phosphate-Free Ribonuclease A Refined at

1 .26 A.

PB90-206715 001,332

Structure of Insulin: Results of Joint Neutron and X-ray
Refinement.
PB90-206723 001,311

Structure of Form III Crystals of Bovine Pancreatic Tryp-
sin Inhibitor.

PB90-206731 001,333

Effect of a Camp-Independent Mutation on Crystal Struc-
ture of Catabolite Gene Activator Protein.

PB90-218322 001,334

Binding of Substituted cis-R(ll)-Diammines to Duplex
DNA.
PB90-218447 001,335

Theoretical Studies of cis-Pt(ll)-Diammine Binding to

Duplex DNA.
PB90-254798 001,348

Survey of Selected Topics Relevant to Bioprocess Engi-
neering.

PB90-257668 000,954

Crystal Structures of Bacterial Glutaminase-Asparagin-
ases.

PB90-271354 001,336

Methacrylate Oligomers with Pendant Isocyanate Groups
as Tissue Adhesives.
PB91-111971 000,074

Correlation of Molecular Total Surace Area with Organo-
tin Toxicity for Biological and Physicochemical Applica-
tions.

PB91-1 18190 001,372

Structure of Hydroxyl Radical-Induced DNA-Protein
Crosslinks in Calf Thymus Nucleohistone In vitro.

PB91-118257 001,337

Significance of Cell Fluorescence Color of Acridine

Orange-Stained 'Thiobacillus ferrooxidans' Under Epi-

fluorescence Microscopy.
PB91 -135046 001,346

BIPOLAR TRANSISTORS
Semiconductor Measurement Technology: Thermal Re-
sistance Measurements.
PB90-269564 000,876

Performance Trade-Off for the Insulated Gate Bipolar

Transistor: Buffer Layer versus Base Lifetime Reduction.
PB91-107409 000,883

Investigation of the Drive Circuit Requirements for the
Power Insulated Gate Bipolar Transistor (IGBT).

PB91-112276 000,887

BIREFRINGENCE
New Compensation Method for Bulk Optical Sensors with

Multiple Birefringences.

PB90-152687 001,471

BISMUTH ADDITIONS
Effect of Anisotropic Thermal Conductivity on the Mor-
phological Stability of a Binary Alloy.

PB90-271271 001,260

BISMUTH OXIDES
Phase Equilibria and Crystal Chemistry in Portions of the
System SrO-CaO-Bi203-CuO, Part 2 - The System SrO-
Bi203-Cu0.
PB90-256835 001.627

BISMUTH STRONTIUM
Processing Bi-Pb-Sr-Ca-Cu-0 Superconductors from
Amorphous State.fAbstract Only).

N90-27860/7 001,517

BISMUTH STRONTIUM CALCIUM CUPRATES
Magnetic-Field-Modulated Microwave-Absorption Detec-
tion in a Bi-Sr-Ca-Cu-O Superconductor.
PB90-241308 001,613

BLACKBODY RADIATION
Measurement of the Radiance Temperature (at 655 nm)
of Melting Graphite Near Its Triple Point by a Pulse-Heat-
ing Technique.
PB90-271263 001,124
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BLOOD
Inactivation of Human Immunodeficiency Virus (HIV) by

Ionizing Radiation in Body Fluids and Serological Evi-

dsnc©
PB90-'l 70069 001,343

BLOOD CHEMICAL ANALYSIS
National Reference System for Cfiolesterol.

PB90-1 50244 001,318

Analysis of Carboxyhemoglobin and Cyanide in Blood

from Victims of the Dupont Plaza Hotel Fire in Puerto

Rico.

PB90-205782 001,320

BLOOD PROTEINS
Chromatographic Separations of Serum Proteins on Im-

mobilized Metal Ion Stationary Phases.

PB90-152547 000.217

BODIES OF REVOLUTION
Stabilization of Taylor-Couette Flow Due to Time-Periodic

Outer Cylinder Oscillation.

PB90-219130 001.458

BODY ARMOR
Selection and Application Guide to Police Body Armor.

PB90-149170 000,077

BODY FLUIDS
Inactivation of Human Immunodeficiency Virus (HIV) by

Ionizing Radiation in Body Fluids and Serological Evi-

dsnc©
PB90-1 70069 001,343

BOILERS
Study on the Performance of Residential Boilers for

Space and Domestic Hot Water Heating.

PB90-185117 000,089

BOILING POINTS
Thermodynamic Properties of CFC Alternatives: A Survey

of the Available Data.

PB91-134460 000,515

BOLOMETERS
Systematic Errors in Power Measurements Made with a

Dual Six-Port ANA.
PB90-145ieO 000,814

Superconducting Inductance Bolometer with Potential

Photon-Counting Sensitivity: A Progress Report.

PB91-1 18489 000,941

BOLTZMANN EQUATION
ELENDIF: A Time-Dependent Boltzmann Solver for Par-

tially Ionized Plasmas.
PB90-241605 001,508

BONDING STRENGTH
Thermal Technique for Determining Interface and/or In-

terply Strength in Composites.
PATENT-4 972 720 001, 182

Preliminary Performance Criteria for the Bond of Port-

land-Cement and Latex-Modified Concrete Overlays.

PB90-204520 000,571

BONES
Post-Irradiation Dosimetry of Meat by Electron Spin Res-

onance Spectroscopy of Bones.

PB90-1 49493 001,354

Use of Bone Mineral Ratio for Early Diagnosis of Osteo-

porosis.

PB90-271669 - 001,323

BOOKS
Book Review: The Current Comparator by W. J. M.

Moore and P. N. Miljanic.

PB90-1 70929 000,857

BOREHOLES
Tilt Observations Using Borehole Tiltmeters 2. Analysis of

Data from Yellowstone National Park.

PB90-1 36326 001,383

BORING
Energy Transfer Mechanism In SPT (Standard Penetra-

tion Test).

PB90-170184 000,574

BORON
Effects of Boron Implantation on Silicon Dioxide Passivat-

ed HgCdTe.
PB90-271172 000,291

BORON ALLOYS
Ouasicrystalline Structures of Transition Metal/Metalloid

GI3SS6S
DE86002932 001,242

BORON NITRIDES
Laser-Induced Vaporization Mass Spectrometry of Re-

fractory Materials: Apparatus and the BN System.

PB90- 152836 001,133

BOROSILICATE GLASS
Determination of Fiber/Matrix Interfacial Properties of Ce-

ramic and Glass Matrix Composites.
PB90-163254 001,136

Comparison of Methods for Determining Fiber/Matrix

Interface Frictional Stresses in Ceramic Matrix Compos-
ites.

PB90-260985 001,185

BOUNDARY LAYER
Guided Interface Waves.
PB91-118158 001,189

BOUNDARY LAYER DIFFUSION CONTROLLED
ABSORPTION MODELS

Adsorption Modeling for Macroscopic Contaminant Dis-

persal Analysis.

PB90-219791 000,973

BOUNDARY LAYER FLOW
Negatively Buoyant Wall Flows Generated in Enclosure

Fires.

PB90- 152802 000,185

Investigation of the Effects of a Stratified Two Layer En-

vironment on Fire Plume Temperatures.
PB90-218165 000,136

BOUNDARY LAYER TRANSITION
Interaction of a Three-Dimensional Roughness Element
with a Laminar Boundary Layer.

AD-A178 668/0 001,451

BREAKING
Experimental Investigation of Glass Breakage in Com-
partment Fires.

PB90-244443 000, 144

BREMSSTRAHLUNG
ETRAN: Experimental Benchmarks.
PB90-150103 001,687

Test of a Bremsstrahlung Equation for Energy-Dispersive

X-ray Spectrometers.
PB90-1 70721 001.702

Bremsstrahlung Radiation Emitted in Fast-Electron-H-

Atom Collisions.

PB90-171109 001,708

BRIDGE DECKS
Preliminary Performance Criteria for the Bond of Port-

land-Cement and Latex-Modified Concrete Overlays.

PB90-204520 000,571

BRITTLE FRACTURING
Surface Forces and Fracture in Brittle Materials.

PB90- 169426 001,557

Brittle Fracture Behavior of Ceramics.
PB91-1 18224 001.061

BRITTLE MATERIALS
Crack Velocity Functions Thresholds in Brittle Solids.

PB91 -134890 001.168

BRITTLENESS
Molecular Wedge in Brittle Cracks.

PB90-193616 001,258

Brittle Fracture Behavior of Ceramics.
PB91-1 18224 001,061

BROADBAND AMPLIFIERS
High-Current Very Wide-Band Transconductance Amplifi-

er.

PB90-1 87808 000,818

BUBBLES
Bubble Formation from a Sparger in Polymer Solutions-IL

Moving Liquid.

PB90-1 49246 000,525

BUCKLING
Periodic and Chaotic Motions of a Modified Stoker

Column: Experimental and Numerical Results.

PB90-2 15849 000,176

BUFFERS (CHEMISTRY)
Separation of Hydrophilic Thiols Using Reversed-Phase
Chromatography with Trihaloacetate Buffers.

PB90-1 88434 000.399

BUILDING
Adsorption Modeling for Macroscopic Contaminant Dis-

persal Analysis.

PB90-219791 000,973

BUILDING CODES
Wind and Seismic Effects. Proceedings of the Joint Meet-
ing of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (21st).

PB90- 186826 000,172

Probability-Based Criteria for Serviceability Limit States.

PB90- 187584, 000,173

International Harmonization of Standards.
PB90-254632 000,118

EXPOSURE80A: A Computer Program Version of NFPA
80A.
PB90-257726 000, 1 19

Development and Enforcement of U.S. Building Regula-
tions.

PB91-101261 000,121

PB90-218256

Exposure: An Expert System Fire Code.
PB90-257601

000, 191

Developing a Response to EC '92.

PB91 -134072 000 123

BUILDING FIRES
Evaluation of Ouarter-Scaie Compartment Fire Modeling
for Constant and Stepped Heat Inputs.

PB90-1 49527 000,184

Negatively Buoyant Wall Flows Generated in Enclosure
Fires.

RB90-1 52802 000,185

Measurement of Flame Lengths under Ceilings.

PB90-1 70531 000,186

Model of a Simple Fan-Resistance Ventilation System
and Its Application to Fire Modeling.
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Experimental Fire Tower Studies of Elevator Pressuriza-

tion Systems for Smoke Control.

PB90-1 93251 000,188

EXITT: A Simulation Model of Occupant Decisions and
Actions in Residential Fires.

001.836

BUILDING MATERIALS
Effect of Wall Mass on the Annual Heating and Cooling
Loads of Single-Family Residences for Five Selected Cli-

mates.
PB91-1 18018 000,104

BUILDING STONE
Evaluation of a Surface Treatment to Improve the Ero-
sion Resistance of Coquina Stone at Castillo de San
Marcos.
PB90-1 98938 000,175

BUILDING SYSTEMS
Simulation of a Multizone Air Handler.
PB90-169913 000.087

BUILDING TECHNOLOGY
Second-Level Post-Occupancy Evaluation (POE) Analy-

DE89014520 000.078

Experimental evaluation of two nonazeotropic refrigerant

mixtures in a water-to-water breadboard heat pump.
DE90009016 000,955

Method for Characterizing the Dynamic Performance of

Wall Specimens Using a Calibrated Hot Box.
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Color and Lighting.
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Guide Specifications and Reference Specification
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Thermodynamics of Calcium Silicate Hydrates and Their
Solutions.

PB90-1 49220 000,559

Load Duration and Probability Based Design of Wood
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Pore Structure of Concrete and Freezing Vulnerability.

PB90-1 49683 000.570

Roles of the National Bureau of Standards in Quality As-
surance in Buildings and Other Construction.
PB90-1 50079 000, 1 16

Integrating Knowledge for the Identification of Cracks in

Concrete Using an Expert System Shell and Extensions.
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Reactions between Silicon and Nitrogen. Part 2. Micros-
tructure.
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Design of High Strength Cement-Based Materials. Part 3.

State of the Art.

PB90-1 52646 001.129

Design of High Strength Cement-Based Materials. Part 1.

Fracture Mechanics.
PB90-1 52653 001,130

Reply to Comment on 'Aqueous Solubility Relationships
for Two Types of Calcium Silicate Hydrate.'

PB90-1 52828 000,333

Ventilation and Air Ouality Investigation of the Madison
Building. Phase 1 Report.

PB90-155417 000,081

Suprathreshold Visibility Meter to Directly Assess the
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PB90-161829 000.082

Evaluation of Thermal Probe Method for Estimating the
Heat Loss from Underground Heat Distribution Systems.
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Numerical Method for Calculating Indoor Airflows Using a
Turbulence Model.
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Screening Procedures for Detecting Lead in Existing

Paint Films: A Literature Review.
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Automated Maintenance Management Program Part 2:

The Integration of Databases and Image Processing Re-
sults tor the Ouantitative Assessment of the Exterior

Condition of Metal Buildings.

PB90- 162090 000,108

Frost-Resistance of Concrete.
PB90-162116 000,561

Environmental Evaluation of the Portland East Federal
Office Building Preoccupancy and Early Occupancy Re-
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PB90-1 64484 000,084

Engineering Analysis of Major Plant Components.
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Engineering Data Collected during the Operation of a
Total Energy Plant.
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Simulation of a Multizone Air Handler.
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Energy Transfer Mechanism in SPT (Standard Penetra-
tion Test).

PB90-170184 000.574
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Knowledge-Based Front-End Input Generating Program
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Iterative Seismic Inversion.
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als) Standards for Single-Ply l\^embranes.
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PB90-1 95009 000,562

Measuring the E)rtent of Rust on Steel After Abrasive

Blasting; A Feasibility Study.
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Student's Manual.
PB90-1 99068 000.092

Preliminary Performance Criteria for the Bond of Port-
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PB90-204520 000.571
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Calculation of Metamenc Reflectances.
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Thermodynamic Aspects of Concrete Durability.
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PB90-218173 001.378

Degradation of Organic Protective Coatings on Steel in

Corrosive Environments.

PB90-218355 001.196
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PB90-2 19833 000,097

Rating Procedure for Mixed Air-Source Unitary Heat

Pumps Operating in the Heating Mode.
PB90-221854 000,098

NIST (National Institute of Standards and Technology)

Structural Research Publications, 1984-1989.

PB90-227992 000, 177

Building Technology Project Summaries, 1990.
PB90-228040 000. 192

Least-Cost Energy Decisions for Buildings: Introduction to

Life-Cycle Costing. Video Training Workbook.
PB90-232810 000,099

Experimental Evaluation of Two Nonazeotropic Refriger-

ant Mixtures in a Water-to-Water, Breadboard Heat
Pump.
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Effects of Particle Size Distribution on the Kinetics of Hy-
dration of Tricalcium Silicate.
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cupant Response to Lighting.
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Review of Economic Methods and Risk Analysis Tech-
niques for Evaluating Building Investments (Part 1).
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Durability of Cement Pastes, Mortars, and Concretes.
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High Technology Office Evaluation Survey: A Pilot Study.
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Seismic Performance of 1/3 Scale Post-Tensioned Pre-

cast Beam-Column Connections.
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Report to Congress on the Structural Assessment of the
New U.S. Embassy Office Building in Moscow.
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Structural Assessment of the New U.S. Embassy Office

Building in Moscow.
PB90-256769 000, 180
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Bonded EPDM Joints Stressed in Peel.

PB90-257676 001,827
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PB90-261066 000,919

Proceedings of the Workshop on Evaluation of Cement
and Concrete Laboratory Performance.
PB90-261801 000,564

Thermal Analysis of Directly Buried Conduit Heat Distribu-

tion Systems.
PB90-269481 000.959

Experimental Study on the Performance of a Combination
Appliance for Domestic Hot Water and Space Heating.

PB90-269515 000.102

Categorical Color Rendering of Four Common Light

Sources.
PB90-271180 001.499

Mechanisms of Detehoration in Cement-Based Materials

and in Lime Mortar.

PB90-271198 001.199

Using High-Resolution Hand-Held Radiometers to Meas-
ure In situ Thermal Resistance.

PB90-271230 000,153

Permeability. Diffusivity, and Microstructural Parameters:
A Critical Review.
PB90-271339 000,565

Federal Building Life-Cycle Cost (FBLCC) Program (for

Microcomputers).
PB90-501198 000,202

Flaw Detection in Concrete by Frequency Spectrum Anal-

ysis of Impact-Echo Waveforms.
PB91-101113 000,566

Development and Enforcement of U.S. Building Regula-
tions.

PB91-101261 000,121

Wind and Seismic Effects. Proceedings of the Joint Meet-
ing of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (22nd). Held
in Gaithersburg, MD. on May 15-18, 1989.
PB91-107094 000,181

Models of Transport Processes in Concrete.

PB91-107219 001,428

Ventilation Characterization of the Consumer Product
Safety Commission Combustion Test Chamber Facility.

PB91 -107490 000.103

Performance of 1/3-Scale Model Precast Concrete
Beam-Column Connections Subjected to Cyclic Inelastic

Loads.
PB91-107623 000.182

Thermal Bridging in Mechanical Fastened Low-Slope
Roofs.
PB91-1 11997 000157

Comparison of Experimental and Calculated Performance
of Integral Collector-Storage Solar Water Heaters.

PB91-112185 000,964

Risk of Blistehng of Built-Up Roofing Membranes Applied

to Polyurethane Foam Insulation.

PB91-1 12631 000,160

Detecting Delaminations in Concrete Slabs with and with-

out Overlays Using the Impact-Echo Method.
PB91-112656 000,568

Development of Thermal Envelope Design Guidelines for

Federal Office Buildings.

PB91-1 12839 000. 122

User's Guide to CMMAP: Cement Microstructure Model-
ling and Analysis Package.
PB91 -112847 000.569

Initial Laboratory Evaluation of a Single Solution Circuit
Cycle for Use with Nonazeotropic Refrigerants.
PB91 -112862 000.960

Adsorption Modeling for Macroscopic Contaminant Dis-
persal Analysis.

PB91 -113654 000,977

Effect of Wall Mass on the Annual Heating and Cooling
Loads of Single-Family Residences for Five Selected Cli-

mates.
PB91-1 18018 000,104

Structure: U.S. Office Building in Moscow.
PB91 -118067 000,183

Investigation into the Factors Affecting Infrared Tempera-
ture Measurements for Building Applications.
PB91-1 18075 000,161

Infrared Inspection Techniques for Assessing the Exterior
Envelopes of Office Buildings.

PB91-118083 000,162

Development of Models for the Prediction of Indoor Air
Quality in Buildings.

PB91-118281 000,978

Simultaneous Measurements of Infiltration and Intake in

an Office Building.

PB91-118430 000,105

Wind Tunnel Tests and Equivalent 1 -Minute Loads for
the Design of Cladding Glass.
PB91 -118570 000,017

3D Piping IGES Application Protocol, Version 1.0.

PB91-120196 000,106

Specifications for Cold Weather Concreting.
PB91-133876

Evaluation of Solar Energy Inventions.

PB91-133918
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000,965

BUILDINGS
Automated Maintenance Management Program Part 2:

The Integration of Databases and Image Processing Re-
sults for the Quantitative Assessment of the Exterior
Condition of Metal Buildings.

PB90-1 62090 000,108

Engineering Data Collected during the Operation of a
Total Energy Plant.

PB90-1 69905 000,086

Performance of Structures during the Loma Prieta Earth-
quake of October 17, 1989.
PB90-1 84599 000,171

Evaluation of Thermal Bridges Using a Mobile Test Facili-

ty.

PB90-198912 000,091

HVAC Emulation and On-Line Testing of EMC Systems.
PB90-218173 001,378

Building Technology Project Summaries, 1990.
PB90-228040 000, 192

Least-Cost Energy Decisions for Buildings: Introduction to
Life-Cycle Costing. Video Training Workbook.
PB90-232810 000.099

Fire Risk Assessment Method; Description of Methodolo-
gy-

PB90-235052 000, 142

Review of Economic Methods and Risk Analysis Tech-
niques for Evaluating Building Investments (Part 1).

PB90-241 589 000, 124

Report of the CIB W14 Workshop on Fire Modeling (4th);

Conseil International du Batiment (CIB) Commission W14
on Fire.

PB90-247420 000, 147

Consolidation Compartment Fire Model (CCFM) Comput-
er Code Application CCFM, Vents. Parts I, II, III, and IV.

PB90-250184 000,193

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents • Part 1 : Physical Basis.
PB90-250192 000,194

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 2: Software Refer-
ence Guide.

PB90-250200 000, 195

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 3: Catalog of Algo-
rithms and Subroutines.
PB90-250218 000,196

Consolidated Compartment Fire Mode! (CCFM) Computer
Code Application CCFM. Vents - Part 4: User Reference
Guide.
PB90-250226 000. 197

Quantitative Assessment of Smoke Toxicity Hazards in

Large Structures.
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Measuring Economic Performance.
PB90-271511 000. 198

Federal Building Life-Cycle Cost (FBLCC) Program (for

Microcomputers).
PB90-501198 000.202
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NBS (National Bureau of Standards) Life-Cycle Cost
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PB90-501206 000,961
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of Products of Combustion in Two-Layer Fire Environ-

ments.
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Fire Risk Assessment Method: Guide to ttie Risk Mettiod-

ology Software.
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Estimating the Environment and the Response of Sprin-
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PB91-118281 000.978

BURNING RATE
Algorithm for the Mass-Loss Rate of a Burning Wall.

PB91-1 12458 000,159

Estimation of the Rate of Heat Release and Induced

Wind Field in a Large Scale Fire.

PB91-120154 001,393

BUSES (VEHICLES)
Assessment of the Fire Performance of School Bus Inte-

rior Components.
PB90-265307 001,833

BUTADIENES
Structures and Heats of Formation of C(sub 4)H(sub
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BUTANES
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Methylpropane): Pressure Dependence.
PB91-133835 000,509

Vapor-Liquid Equilibrium of Carbon Dioxide with Isobu-
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BUTANOLS
Gas-Phase Reactions of Hydroxyl Radicals with the Fuel
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PB90-193467 000.414

BUTENES
Stopped-Flow Studies of the Mechanisms of Ozone-

Alkene Reactions in the Gas Phase: Trans-2-butene.

PB90-1 69681 000,355

CABLE INSULATION
Review of Candidate Methods for Detecting Incipient De-

fects Due to Aging of Installed Cables in Nuclear Power

Plants.

PB90-261314 001,430

CADMIUM
Iron and Cadmium Capture Gamma Ray Photofission

Measurement.
PB91 -134981 001.425

CADMIUM TELLURIDES
Magneto-Optical Investigation of Impurity and Defect

Levels in HgCdTe Alloys.

PB90-2 18090 001.607

CALCIUM
Energy Transfer Processes of Aligned Excited States of
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PB90-206947 001.734
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Transfer Half-Collisions.
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CALCIUM-BINDING PROTEINS
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CALCIUM FLUORIDES
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CALCIUM PHOSPHATES
Calcium Phosphate Root Canal Sealer-Filler.
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CALCIUM SILICATES
Thermodynamics of Calcium Silicate Hydrates and Their

Solutions.
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for Two Types of Calcium Silicate Hydrate.'

PB90- 152828 000,333

Effects of Particle Size Distribution on the Kinetics of Hy-

dration of Tricalcium Silicate.
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CALEBRATION
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Laboratory,
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CALIBARATION
ICARE Radon Calibration Device.

PB90-255332 001.418

CALIBRATING
Radiation Thermometry at NIST: An Update of Services
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PB90-1 70366 000,232
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PB91-101121 001,020
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PB91-101204 000.924
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Standards.
PB91-101527 000.930

CALIBRATION
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Measurement Services.
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simeters at High Doses.
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Calibration of a Neutron-Driven Gamma-Ray Source.
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Calibration of Radon-222 Reference Instrument in
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PB90-255274 001,412

Bureau of Mines Method of Calibrating a Primary Radon
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Calibration and Quality Assurance Program for Environ-

mental Radon Measurements.
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bration Procedures.
PB90-255308 001,415
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PB90-256819 000.917

NIST (National Institute of Standards and Technology) Di-

gitally Synthesized Power Calibration Source.

PB91-107474 000,831

Calibration of High-Frequency Accelerometers by Con-
ventional Methods.
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PB91-1 18539 001,449
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PB91-120147 000,862

Wafer-Level ANA Calibrations at NIST (National Institute

of Standards and Technology).
PB91-134353 000.892

CALIBRATION STANDARDS
Standard Flaws for Eddy Current Probe Characteriza-
tions.

PB90-135815 001.244

Radiation Standards and Calibrations: Documentation
Available from NBS (National Bureau of Standards).
PB90- 169806 001,025

Dynamics of the Bell Prover, II.

PB90-235276 001,460

Spectroradiqmetric Determination of the Freezing Tem-
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perature of Gold.
PB90-235292

NIST Primary Radon-222 Measurement System.
PB90-255340 001,419

CALIFORNIUM 252
Anisotropic Neutron Emission from a Californium-252
Source.
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CALMODULIN
Phase Improvement in the Structure Interpretation of
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PB91-101576 001.641

CALORIMETER
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CALORIMETRY
Calorimetry of Electron Beams and the Calibration of Do-
simeters at High Doses.
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CALS
Framework for Developing a CALS Data Dictionary.
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CALS (COMPUTER AIDED ACQUISITION AND LOGISTIC
SUPPORT)

Graphics Standards in the Computer-Aided Acquisition
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Volume 1. Test Requirements Document, Extended CGM
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CAMERA FIXATION
Towards an Understanding of Camera Fixation, 1990.
PB90-254863 001,441

CAMERAS
Towards an Understanding of Camera Fixation.

PB90- 160342 001,439

Quantitative Approach to Camera Fixation.
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Preparation and Certification of Standard Reference Ma-
terial 1507: 1 1-Nor-Delta(sup9)-Tetrahydrocannabinol-9-
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PB90-1 36524 000,208

CAPACITANCE
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Chromatography.
PB90-217787 000,431

Physicochemical Applications of Supercritical Fluid Chro-
matography,
PB90-271206 000,251

CHROMIUM
Elastic Constants of Three Ni-Cr Dental Alloys at Room
Temperature and Elevated Temperatures.
PB90- 169632 000.059

Nucleation and Growth of Cr on Stepped Surfaces with

Facets: An FEEM (Field Electron Emission Microscopy)
Study.
PB90- 170275 001,563

CHROMIUM ALLOYS
Ouasicrystalline Structures of Transition Metal/Metalloid

DE86002932 001,242

X-ray Diffraction Studies of Ni-Cr-Based Amorphous
Alloys.

PB91-101683 001,263

CHROMIUM-NICKEL STEELS
Low-Temperature Magnetic-Elastic Anomalies in FCC
(Face-Centered-Cubic) Fe-Cr-Ni Alloys.

PB90-187816 001,213

CIGARETTES
Cigarettes with Low Propensity to Ignite Soft Furnishings.

PB90- 169327 000,128

Cigarette Ignition of Soft Furnishings.

PB90-241480 000, 109

Measuring Medical Cost and Life Expectancy Impacts of

Changes in Cigarette Sales,

PB91-112367 000,992

CIRCULAR POLARIZATION
Improvements in Polarization Measurements of Circularly

Polarized Antennas.
PB90- 187923 000.806

CISPLATIN
Binding of Substituted cis-Pt(ll)-Diammines to Duplex
DNA.
PB90-218447 001.335

Theoretical Studies of cis-Pt(ll)-Diammine Binding to

Duplex DNA.
PB90-254798 001,348

CITATION SEARCHES
Computer-Generated Graphical Analysis of Citation

Searches.
PB90-241621 001.033

CLASSIFYING
Test Structure Data Classification Using a Directed Graph
Approach.
PB90-241399 000.874

CLATHRATES
Thermal measurements on structure 1 and structure 2
pure clathrate hydrates and on natural gas samples. Final

report.

DE90005343 000,949

Neutron Scattering Studies of Potassium-Ammonia
Layers in Graphite.

PB90-206129 000.420

CLAYS
Neutron Scattering Study of Layered Silicates Pillared

with Alkylammonium Ions.

PB91-112516 000,496

CLEAN ROOMS
NIST's (National Institute of Standards and Technology)
Ultra-Clean Ceramic Processing Laboratory.

PB90-136896 001,127

CLEANING
Recommended Technical Specifications for Procurement
of Systems for a Cleaning and Deburring Workstation.

PB90-183252 001.046

CLINICAL CHEMISTRY
Micro-Analysis of Plaque Fluid from Single-Site Fasted
Plaque.

PB90-254954 001,341

CLINICAL LABORATORIES
Standard Reference Materials: Description and Use of a
Precision Thermometer for the Clinical Laboratory, SRM
934.
PB90-257643 000,069

CLINICAL MEDICINE
National Reference System for Cholesterol.

PB90-1 50244 001,318

CLOCKS
Characterization of Clocks and Oscillators.

PB91 -100909 000,637

CLOTHING
Protecting Fire Fighters Exposed in Room Fires. Part 2.

Performance of Turnout Coat Materials under Actual Fire

Conditions.

PB91-101519 001.838

CLOTHING INDUSTRY
Extending the Standard for the Exchange of Product
Data to Represent Two-Dimensional Apparel Pattern
Pieces.

PB90-247438 001,050

CLUSTER IONS
Inorganic Cluster Ion Formation in the Laser Microprobe.
PB90-1 52729 000,225

CM ORACONIS STAR
lUE Observations of the M Dwarfs CM Draconis and
Rossiter 137B: Magnetic Activity at Saturated Levels.
PB90-1 69764 000,037

COAL
Experimental and Model Determinations of Coal Mineral
and Slag Phase Equilibna.

PB90-1 53495 000,951

COAL EXTRACTS
Identification and Comparison of Low-Molecular-Weight
Neutral Constituents in Two Different Coal Extracts.
PB90- 135856 000,950

COAL MINING
Hierarchical Real-Time Control Task Decomposition for a
Coal Mining Automation Project.

PB90-1 98433 001.391

Application of Measurement Error Propagation Theory to
Two Measurement Systems Used to Calculate the Posi-
tion and Heading of a Vehicle on a Flat Surface.
PB91 -112797 001,392

COATING PROCESSES
Plasma Chemistry in Silane and Silane-Germane Dis-

charge Deposition.

PB90- 187659 000,288

COATINGS (MATERIALS)
Simulation of Diffusion in Pigmented Coatings on Metals
Using Monte-Carlo Methods.
PB90-205881 001, 176

Electrodeposition of Wear Resistant Coatings.
PB90-221839 001.178

Using the Computer to Analyze Coating Defects.
PB90-241266 001.179

COBALT
Magnetic Microstructure of the (0001) Surface of hep
Cobalt.

PB90-1 50228 001,550

COBALT ALLOYS
Ouasicrystalline Structures of Transition Metal/Metalloid
Glasses.

DE86002932 001.242

COBALT IONS
3P1-3P2 Magnetic-Dipole Transition in the Ground Con-
figuration of Co XX.
PB91 -112094 001,778

COBOL PROGRAMMING LANGUAGE
COBOL. Category: Software Standard. Subcategory: Pro-
gramming Language.
FIPS PUB 21-3 000,743

CODING AND MODULATION
Coding and Modulation Requirements for 2,400 Bit/

Second Modems.
FIPS PUB 133 000,602

Coding and Modulation Requirements for Duplex 9600
Bit/Second Modems.
FIPS PUB 135 000.603

Telecommunications: Coding and Modulation Require-
ments for Duplex 600 and 1200 Bit/Second Modems.
FIPS PUB 136 000.604

COHERENCE
Grovrth of a Coherent Precipitate from Supersaturated
Solution.

PB90-169434 000,352

COHERENT PRODUCTION
Grovrth of a Coherent Precipitate from Supersaturated
Solution.

PB90-1 69434 000,352

COLD WEATHER CONSTRUCTION
Specifications for Cold Weather Concreting.
PB91-133876 000,167

COLLECTIVE EXCITATIONS
Collective Excitations.

PB90-170556 001.568

COLLISION BROADENING
Broadening and Shifting of the Raman O Branch of HD.
AD-A209 360/7 000,299

Fundamental Molecular Data to Support CARS (Coherent
Anti Stokes Resonance Raman Spectrometry) Diagnos-
tics of Temperature, Pressure, and Species Concentra-
tion.

AD-A212 411/3 000,304

COLLISIONAL PLASMAS
Diffusion of Charged Particles in Collisional Plasmas:
Free and Ambipolar Diffusion at Low and Moderate Pres-

sures.

PB91-107672 001,509
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COLLISIONS
Measurement and Prediction of Raman Q-Branch Line

Self-Broadening Coefficients for CO from 400 to 1500 K.

AD-A210 933/8 000,302

COLLOIDS
Pulse radiolytic studies of inter- and intramolecular elec-

tron transfer processes. Progress report.

DE90008697 000.312

Interfacial Electron Transfer Reactions between Platinum

Colloids and Reducing Radicals in Aqueous Solution.

PB90- 153453 000,283

Redox Reactions witti Colloidal Metal Oxides; Compari-

son of Radiation-Generated and Cfiemically Generated
Rutfienium Dioxide Ditiydrate and Colloids,

PB90-1 53461 000.338

COLOR
Color and Ligtiting.

PB90-136482 000.079

Calculation of Metameric Reflectances.

PB90-206087 001.482

Categorical Color Rendering of Four Common Light

Sources.
PB90-271180 001.499

COLOR CODES
Color Appearance of Traffic Control Devices under Differ-

ent llluminants.

PB90-260969 001.832

COLOR VISION
Ligfiting for Color Vision.

PB90-206095 000.076

COLUMN PACKINGS
Determination of Column Selectivity Toward Polycyclic

Aromatic Hydrocarbons.
PB90-1 88343 000.395

Effect of Phase Length on Column Selectivity for the

Separation of Polycyclic Aromatic Hydrocarbons by Re-

versed-Phase Liquid Chromatography.
PB90-1 88350 000.237

COLUMNS (SUPPORTS)
Periodic and Chaotic Motions of a Modified Stoker

Column; Experimental and Numerical Results.

PB90-215849 000.176

Seismic Performance of 1/3 Scale Post-Tensioned Pre-

cast Beam-Column Connections.

PB90-254434 000.178

COMBAT UNIFORMS
Selection and Application Guide to Police Body Armor.

PB90-149170 000.077

COMBUSTION
Measurement and Prediction of Raman 0-Branch Line

Self-Broadening Coefficients for CO from 400 to 1 500 K.

AD-A210 933/8 000.302

Particulate and Droplet Diagnostics in Spray Combustion:

Annual Report and Program Plan, November 1986.

DE89015147 000,575

Particulate and Droplet Diagnostics in Spray Combustion;

Annual Report and Program Plan, March 1988.

DE89015148 000,576

Particulate and Droplet Diagnostics in Spray Combustion;

Annual Report, April 1989.

DE89015149 000,577

Kinetics Data Base for Combustion Modeling; Status

Report. February 1, 19B8-January 31, 1989.

DE90003095 000,578

Fire-Related Standards and Testing.

N88-1 2522/4 001,812

Burning, Smoke Production, and Smoke Dispersion from

Oil Spill Combustion.
PB90-1 46374 000,987

Enthalpies of Combustion of Triphenylphosphine and Tri-

phenylphosphine Oxide.

PB90-169608 000,581

Use of FTIR Spectroscopy for Multi-Component Quantita-

tion in Combustion Toxicology.

PB90-217720 000,243

New Approach to Fire Toxicity Data for Hazard Evalua-

tion.

PB91 -107359 000,596

COMBUSTION CONTROL
Evaluation of Industrial Combustion Control Systems.

Final Report.

DE850 1 6803 000, 968

COMBUSTION PRODUCTS
Experimental and Model Determinations of Coal Mineral

and Slag Phase Equilibria.

PB90-1 53495 000,951

Effect of Copper Additives on Atmospheric Hydrogen Cy-

anide and Acute Inhalation Toxicity from the Combustion
Products of Flexible Polyurethane.

PB90-1 87832 001,368

Effect of Fuel Structure on Pathways to Soot.

PB90-1 90778 000,584

Silica Particle Synthesis in a Countertlow Diffusion Flame
Reactor.

PB90- 1 93608 000, 585

Long-Range Plan for a Research Project on Carbon Mon-
oxide Production and Prediction.

PB90-209602 000.587

Toxicological Effects of Different Time Exposures to the

Fire Gases; Carbon Monoxide or Hydrogen Cyanide or to

Carbon Monoxide Combined with Hydrogen Cyanide or

Carbon Dioxide.

PB90-217746 001.369

Smoke Measurement Results from the Cone Calorimeter.

PB90-271032 000.150

Smoke and Soot Data Determinations in the Cone Calo-
rimeter.

PB90-271040 000.151

Effects of Melt Viscosity and Thermal Stability on Poly-

mer Gasification.

PB90-271412 000.550

Combustion Product Toxic Potency Measurements; Com-
parison of a Small Scale Test and 'Real-World' Fires.

PB91-101063 000.199

Model for Predicting the Generation Rate and Distribution

of Products of Combustion in Two-Layer Fire Environ-

ments.
PB91-107151 000.154

Monitoring the Fate of Chlorine from MSW Sampling
through Combustion. Part 2. Combustion Studies.

PB91-107383 000.597

Reporting Combustion Product Toxicity Test Results.

PB91 -112300 001.371

COMBUSTION STABILITY
Role of Large Scale Turbulent Structures in the Lift-Off

and Blow Out Behaviors of Turbulent Jet Diffusion

Flames.
PB90-217878 000.588

COMMODITIES
Checking the Net Contents of Packaged Goods. Third

Edition, Supplement.
PB91-107144 000,200

COMMUNICATION
GRAMPS (General Real-Time Asynchronous Multi-Proc-

essor System) Multiprocessor Operating System.
PB90-171257 000.766

COMMUNICATION NETWORKS
Management of Networks Based on Open Systems Inter-

connection (OSI) Standards; Functional Requirements
and Analysis.

PB90-161753 001.029

COMMUNICATION SATELLITES
Two-way Satellite Time Transfers between and Within

North America and Europe.
PB90-1 88558 000.629

COMPACTING
Porosity in Spinel Compacts Using Small-Angle Neutron
Scattering.

PB90-1 70093 001,138

COMPARATOR CIRCUITS
Book Review; The Current Comparator by W. J. M.
Moore and P. N. Miljanic.

PB90-1 70929 000,857

COMPARTMENT FIRES
Software Development Tools.

PB90-250051 001.835

COMPILERS
Ada Compiler Validation Summary Report. Certificate

Number 880708S1.09149 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 (Host) to Intel iAPX 80286R
Target.

AD-A203 789/3 000,657

Ada Compiler Validation Summary Report. Certificate

Number 880708S1.09147 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 Host and Intel iAPX 80286
Target.

AD-A203 840/4 000,658

Ada Compiler Validation Summary Report. Certificate

Number 880708S1.09148 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 (Host) to Intel iAPX 80286
Target.

AD-A204 439/4 000,659

Ada Compiler Validation Summary Report. Certificate

Number 88061 6S1 .091 46 Naval Undenwater Systems
Center, ADAVAX, Version 1 .7 w/ OPT, VAX 8600 (Host)

to VAX 8600 (Target).

AD-A204 506/0 000.660

Ada Compiler Validation Summary Report; Certificate

Number 880608S1.09144, Honeywell Bull, GCOS 8 Ada
Compiler, Version 2.1, DPS 8000, DPS 8/70, DPS 90
(Target).

AD-A204 779/3 000.661

Ada Compiler Validation Summary Report: Compiler
Name: ADE/32 Revision 3.00, Certificate Number;
880527S1.09114, Host; MV/20000 under AOS/VS, Revi-

sion 7.56. Target: ROLM HAWK/32 under ARTS/32, Re-
vision 2.7.

AD-A204 780/1 000.662

Ada Compiler Validation Summary Report; Compiler
Name: ADE/32 Revision 3.00. Certificate Number;
880527S1.09113. Host: MV/20000 under AOS/VS, Revi-

sion 7.56. Target: ROLM HAWK/32 under AOS/VS, Re-
vision 7.56.

AD-A204 904/7 000.663

Ada Compiler Validation Summary Report. Certificate

Number 880728S1.09141 DDC-I, Inc., DACS-386/UNIX,
Version 4.2, ICL DRS 300 Host and Target.

AD-A204 928/6 000.664

Ada Compiler Validation Summary Report. Certificate

Number: 88071 5S1.091 53. InterACT Corporation, Inter-

ACT Ada 1750A Compiler System, Release 3.0 VAX 11/
785 Host, Fairchild F9450/1750A Target.

AD-A205 339/5 000.665

Ada Compiler Validation Summary Report: DACS-386/
DDC-I, Inc. UNIX, Version 4.2, RC900 (386/UNIX V
Workstation) Host and Target.

AD-A205 444/3 000,666

Ada (Trade Name) Compiler Validation Summary Report.
Certificate Number: 880728S1 .09142, DDC-I, Inc., DACS-
68020/SUN, Version 4.2 (1.0), SUN-3/50 Workstation.
Completion of On-Site Testing: 28 July 1988.
AD-A205 654/7 000.667

Ada (Trade Name) Compiler Validation Summary Report.
Certificate Number: 880527S1.09112, Data General Cor-
poration ADE, Version 3.00, MV/20000. Completion of

On-Site Testing: May 27, 1988.
AD-A205 655/4 000.668

Ada (Tradename) Compiler Validation Summary Report.
Certificate Number: 880708S1.09152, SoftTech, Inc. Ada
86, Version 3.21 VAX 11/780 - 11/785 Host and Intel

iAPX 80386P Target. Completion of On-Site Testing; July

8, 1988.
AD-A205 656/2 000.669

Ada Compiler Validation Summary Report: SoftTech Inc.,

Ada 86 Version 3.21, VAX 11/780-11/785 (Host) to Intel

iAPX 80338 (Target).

AD-A206 490/5 000,670

Ada Compiler Validation Summary Report: Naval Under-
water Systems Center, Adavax, Version 1.7 w/NO OPT,
VAX 8600 (Host) to VAX 8600 (Target).

AD-A206 491/3 000,671

Ada Compiler Validation Summary Report; Certificate

Number: 88071 9S1.091 55 Naval Undenwater Systems
Command ADAUYK44 (ALS/N Ada/M), Version 1.0 VAX
11/785 Host and AN/UYK-44 Target.

AD-A208 303/8 000.672

Ada Compiler Validation Summary Report; Digital Equip-
ment Corporation, VAX Ada Version 2.0, VAX 8800
(Host) to MicroVAX (Target), 891 27S1. 10034.
AD-A208 453/1 000.673

Ada Compiler Validation Summary Report; Compiler
Name; DACS-80336 Protected Mode, Version 4.3 Certifi-

cate Number 8903241S1. 10068 Host; MicroVAX II under
MicroVMS, Version 4.6. Target: Intel 80386 iSBC 386/21
Under Base Testing Completed 24 Mar 89 1989 ACVC
1.10.

AD-A208 474/7 000.674

Ada Compiler Validation Summary Report: Certificate

Number: 880624S1.09132, Control Data Corporation
CYBER 180 Ada Compiler, Version 1.1 HOST and
TARGET COMPUTER; CYBER 180-930-31.
AD-A208 475/4 000,675

Ada Compiler Validation Summary Report; Certificate

Number; 88071 9S1 .091 54, Naval Unden^fater Systems
Command, ADAUYK43 (ALS/N Ada/L), Version 1.0, VAX
11/785 Host and AN/UYK-43 Target
AD-A208 498/6 000,676

Ada Compiler Validation Summary Report. Certificate

Number 8901 13S1.09160 Encore Computer Corporation
Parallel Encore Verdix Ada Development System Version
5.5 Encore Multimax 320 Target.

AD-A208 513/2 000,677

Ada Compiler Validation Summary Report. Certificate

Number 890324S1. 10067 DDC, Inc. DACS-80186, Ver-
sion 4.3 MicroVAX II Host and Intel 80186 iSBC 186/03A
Target.

AD-A208 514/0 000,678

Ada Compiler Validation Summary Report. Certificate

Number 8901 13S1 .09161 Encore Computer Corporation
Encore Verdix Ada Development System Version 5.5
Encore Multimax 320 Host, Encore Multimax 320 Target
AD-A208 515/7 000,679

Ada Compiler Validation Summary Report: Certificate

Number: 880708S1.09150 SoftTech, Inc., Ada 86, Ver-
sion 3.21, VAX 11/780-11/785 Host and Intel IAPX
80286P Target.
AD-A208 652/8 000,680

Ada (Trade Name) Compiler Validation Summary Report:
Certificate Number: 8901 27S1. 10033. Digital Equipment
Corporation VAX Ada Version 2.0 VAX 8800 Host and
VAX 8800 Target.

AD-A208 830/0 000,681

Ada Compiler Validation Summary Report; Certificate

Number; 880708S1.09151, SoftTech, Inc., Ada 86 Ver-
sion 3.21 VAX 11/780-11/785 Host and Intel IAPX
80386R Target.

AD-A209 138/7 000,682

Ada Compiler Validation Summary Report: Certificate
Number; 89081881.10131 Concurrent Computer Corpo-
ration. MC-Ada Version 1.2 Concurrent 6600 with
MC68030 CPU, Lightning Floating Point Host and Con-
current 6600 with MC68030 CPU, Lightning Floating
Point Target.

AD-A214 907/8 000,683

Ada Compiler Validation Summary Report Certificate
Number; 890727S1. 10128 Encore Computer Corporation
Encore Verdix Ada Development System Version 5.5
Encore Multimax 320 Host and Encore Multimax 320
Target.
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AD-A215 057/1 000,684

Ada Compiler Validation Summary Report: Certificate

Number 890818S1. 10130 Concurrent Computer Corpora-
tion, MC-Ada Version 1.2, Concurrent 6600 witti

MC68030 CPU, MC68882 Floating Point Host and Con-
current 6600 wilti MC68030 CPU, MC68882 Floating

Point Target.

AD-A215 201/5 000.685

Ada Compiler Validation Summary Report: Certificate

Number 890727S1. 10127 Encore Computer Corporation,

Encore Verdix Ada Development System, Version 5.5

Encore Multimax 320 Host and Encore Multimax 320
Target.

AD-A215 202/3 000,686

Ada Compiler Validation Summary Report: Encore Com-
puter Corporation, Encore Verdix Ada Development
System, Version 5.5, Encore Multimax 320 (Host and
Target), 890727S1.10129.
AD-A215 480/5 000,687

Ada Compiler Validation Summary Report. Certificate

Number: 890901 SI. 101 47, Control Data Corporation
ADA/VE, Ver. 1.3 CYBER 932 Host and CYBER 932
Target. Completion of On-Site Testing: September 1,

1989.
AD-A218 464/6 000,688

Ada Compiler Validation Summary Report: Certificate

Number: 890804S1. 10142 Loral/Rolm Mil-Spec Comput-
ers ADE, Revision 3.01 MV 10000 Host and HAWK/32
Target.

AD-A219 438/9 000, 689

Ada Compiler Validation Summary Report: Certificate

Number: 890901 St. 101 32. Owner: Nippon Telegraph and
Teleptione Corporation Implementor: SofTech, Inc. Ada-
DIPS, Version 1.0 NTT DIPS V20 Host and NTT DIPS
V20 Target.

AD-A219 439/7 000,690

Ada Compiler Validation Summary Report: Certificate

Number: 890831 SI. 101 46 Bull HN Information Systems,
Inc. GCOS 8 ADA Compilation System, Version 2.3 DPS
9000 Host and DPS 9000 Target.

AD-A219 440/5 000,691

Ada Compiler Validation Summary Report: Certificate

Number: 890804S1. 10141 Loral/Rolm Mil-Spec Comput-
ers ADE, Revision 3.01 MV 10000 Host and HAWK/32
Target.

AD-A219 441/3 000,692

Ada Compiler Validation Summary Report: Certificate

Number: 891 1 16S1 .10233, InterACT Corporation, Inter-

ACT Ada Mips Cross-Compiler System Release 1.0, Mi-

croVAX 3100 Cluster Host and MIPS R2000 in an Inte-

grated Solutions, INC Advantage 2000 Board (Bare Ma-
chine).

AD-A220 908/8 000,693

Ada Compiler Validation Summary Report. Certificate

Number: 890924S1 10231, Bull HN Information Systems,
Inc. GCOS 8 Ada Compilation System, Version 2.3 DPS
8000 Host and DPS 8000 Target. Completion of On-Site
Testing: 24 September 1 989.

AD-A220 944/3 000,694

Ada Compiler Validation Summary Report: Certificate

Number: 891 1 16S1 .10232 InterACT Corporation InterACT
Ada 1750A Compiler System Release 3.3 VAX11 Host
and Fairchild 9450/1750A in a HP 64000 Workstation
Target.

AD-A221 010/2 000,695

Ada Compiler Validation Summary Report: Certificate

Number:891027S1.10184. DDC International A/S, DACS
for Sun-3 -> Lynwood/LynX, Version 4.4(1. 1),Sun-3/50
Workstation Host and Lynwood j430 Target.

AD-A223 336/9 000,696

Ada Compiler Validation Summary Report: Certificate

Number: 891027S1. 10183, DDC International A/S DACS
for Sun-3/SunOS, Version 4.4 (1.1),SUN-3/60 Worksta-
tion Host and SUN-3/60 Workstation Target.

AD-A223 337/7 000,697

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10212 U.S. Navy Ada/L,Version 2.0(/

OPTIMIZE Option) VAX 8550 and VAX 11/785 Hosts and
AN/UYK-43 Target.

AD-A223 366/6 000,698

Ada Compiler Validation Summary Report: Certificate

Number: 89102751,10186 DDC International A/S DACS-
386/UNIX, Version 4.4 RC900 Host and RC900 Target.

AD-A223 367/4 000,699

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10211 U.S. Navy Ada.L,Version 2.0

(NO OPTIMIZE Option) VAX 8550 and VAX 11/785
Hosts and AN/UYK-43 Target.

AD-A223 377/3 000,700

Ada Compiler Validation Summary Report: Certificate

Number: 900121S1. 10251 Computer Sciences Corpora-

tion MC Ada V1.2.Beta/Concurrent Computer Corpora-

tion Concurrent/Masscomp 5600 Host To Concurrent/
Masscomp 5600 (Dual 68020 Processor Configuration)

Target.

AD-A223 415/1 000,701

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10214 U.S. Navy Ada/M, Version

2.0(/OPTIMIZE Option) VAX 8550 and VAX 11/785
Hosts AN/UYK-44 Target.

AD-A223 495/3 000,702

Ada Compiler Validation Summary Report: U.S. Navy
AdaVAX. Version 3.0 (/OPTIMIZE Option), VAX 8600 and
VAX 11/785 (Host and Target), 891 130S1. 10210.

AD-A223 538/0 000,703

Ada Compiler Validation Summary Report: Certificate
Number: 891201S1. 10215 U.S. Navy Ada/M, Version 2.0
(/No Optimize Option) VAX 8550 and VAX 11/785 Host
and AN/AYK-14 Target.

AD-A223 579/4 000,704

Ada Compiler Validation Summary Report: Certificate
Number: 891201S1. 10216 U.S. Navy Ada/M, Version 2.0
(/Optimize Option) VAX 8550 and VAX 11/785 Host and
AN/AYK-14 Target.

AD-A223 581/0 000,705

Ada Compiler Validation Summary Report: Certificate
Number: 891 130S1. 10209 U.S. Navy AdaVAX, Version
3.0 (/NO Optimize Option) VAX 8350 and VAX 11/785
Hosts and VAX 8350 and VAX 1 1 /785 Target.
AD-A223 597/6 000,707

Ada Compiler Validation Summary Report: Certificate
Number 891201S1. 10213 U.S. Navy Ada/M Version 2.0
(/NO Optimize Option) VAX 8550 and VAX 11/785 Hosts
and AN/UYK-44 Target.

AD-A223 693/3 000.708

Ada Compiler Validation Summary Report: Certificate
Number: 891027S1. 10185 DDC INTERNATIONAL A/S
DACS-386/UNIX, Version 4.4 ICL DRS300 Host and ICL
DRS300 Target.

AD-A223 736/0 000. 709

Ada Compiler Validation Summary Report: Certificate
Number: 891 128S1. 10234 Apollo Computer Inc., Domain
ADA, Ver 3.0.MBX DN 4000 Host and MVME 133A-20
Target.

AD-A223 764/2 000,710

COMPLEX COMPOUNDS
Infrared and Microwave Study of Angular-Radial Coupling
Effects in Ar-HCN.
PB90-1 70085 000,361

COMPLEX IONS
Multicomponent Cluster Ions. 1. The Proton Solvated by
Ch3Cn/H20.
AD-A167 880/4 000,295

COMPLEXES
Microwave Spectrum and Structure of the H20-S02
Complex.
PB90-1 52554 000,329

Rotational and Tunneling Spectrum of the H2S.C02 van
der Waals Complex.
PB90-261348 000,472

Water Hydrogen Bonding: The Structure of the Water-
Carbon Monoxide Complex.
PB90-261421 000,475

Direct Time-Resolved Observations of Vibrational Energy
Flow in Weakly Bound Complexes.
PB91-101139 000,486

Optothermal-lnfrared and Pulsed-Nozzle Fourier-Trans-
form Microwave Spectroscopy of Rare Gas-C02 Com-
plexes.

PB91 -118216 000,502

COMPOSITE MATERIALS
Thermal Technique for Determining Interface and/or In-

terply Strength in Composites.
PATENT-4 972 720 001, 182

Phase Velocity and Attenuation of Plane Elastic Waves in

a Particle-Reinforced Composite Medium.
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Ultrasonic Methods for Characterizing the Interface in
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PB90-188483 001,184

Ignition and Lateral Flame Spread Characteristics of Cer-
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NBS (National Bureau of Standards) Life-Cycle Cost

(NBSLCC) Program (for Microcomputers).

PB90-501206 000,961

ECONOMIC DEVELOPMENT
Technology-Based Economic Development: A Study of

State and Federal Technical Extension Services.

PB90-257635 000,013

ECONOMIC MODELS
Measuring Medical Cost and Life Expectancy Impacts of

Changes in Cigarette Sales.

PB91-1 12367 000,992

EDDIES
Time Dependent Simulation of Turbulent Combustion.

PB90-271073 000,593

EDDY CURRENT TESTS
Reference Standard Block for Use in Nondestructive Test

Probe Calibration and Method of Manufacture Thereof.

PATENT-4 963 826 001,070

Standard Flaws for Eddy Current Probe Characteriza-

tions.

PB90-135815 001,244

Characterization of Eddy Current Probes: Results of an
Interlaboratory Intercomparison.

PB90-187550 001,377

Eddy Current Measurement of Density during Hot Isosta-

tic Pressing.

PB90-1 93400 001.255

Standard Reference Materials for Eddy Current Nonde-
structive Evaluation: Research Material 8458.

PB90-241472 001,077

EDITING
ODES Administrative Guide: National PDES Testbed.

000.181

000. 124

PB90-250069 001,055

ODES User's Guide. National PDES Testbed Report
Series.

PB90-250085 000,751

EFFECTIVE CORE POTENTIALS
Effective Core Potentials and Accurate Energy Curves for

Cs2 and Other Alkali Diatomics.
PB91-134205 000,514

ELASTIC PROPERTIES
Monocrystal-Polycrystal Elastic-Constant Models.
PB91 -134247 001,661

ELASTIC THEORY
Fiber-Reinforced Composites: Models for Macroscopic
Elastic Constants.
PB91 -133926 001,191

ELASTIC WAVES
Phase Velocity and Attenuation of Plane Elastic Waves in

a Particle-Reinforced Composite Medium.
PB90-170143 001,183

ELASTOMERS
Fracture of Epoxy and Elastomer-Modified Epoxy Poly-

mers.
PB90-1 50087 001,269

Localization Model of Rubber Elasticity. 2.

PB90-254574 001,206

Microstructure and Isotopic Labeling Effects on the Misci-

bility of Polybutadiene Blends Studied by the Small-Angle
Neutron Scattering Technique, 1990.
PB90-254640 001,207

ELECTRIC BRIDGES
Performance Evaluation of

Power Bridge.

PB91-101634

New Audio-Frequency

000,829

ELECTRIC CABLES
Time Domain Spectroscopy to Monitor the Condition of

Cable Insulation.

PB91 -112466 001,431

ELECTRIC CHOPPERS
Effects of Chopper Jitter on the Time-Dependent Intensi-

ty Transmitted by Multiple-Slot Multiple Disk Chopper
Systems.
PB90-218314 001,740

ELECTRIC CONNECTORS
Calibrated Optical Fiber Power Meters: Errors Due to

Variations in Connectors.
PB90-1 69350 000,851

ELECTRIC CONTACTS
High-Tc Superconducting Unit Having Low Contact Sur-
face Resistivity and Method of Making.
PATENT-4 963 523 000,894

ELECTRIC CONTROLLERS
Automated Multi-Axis Motor Controller and Data Acquisi-

tion System for Near-Field Scanners.
PB90-1 87683 000,804

ELECTRIC CORONA
Stochastic Properties of Trichel-Pulse Corona: A Non-
Markovian Random Point Process.
PB91-118620 001,791

ELECTRIC CURRENT
Progress in the Design of Optical Fiber Sensors for the
Measurement of Pulsed Electric Currents.

PB91 -112102 000,846

ELECTRIC CURRENT METERS
Fiber Optic Sensing of Pulsed Currents.

PB90-1 93376 000,838

ELECTRIC CURRENTS
Recent Advances in Faraday Effect Sensors.
PB91 -133934 000,848

ELECTRIC DIPOLE MOMENTS
Pulsed-Nozzle Fourier-Transform Microwave Spectrosco-

py of Laser-Vaporized Metal Oxides: Rotational Spectra
and Electric Dipole Moments of YO, LaO, ZrO, and HfO.
PB91-101600 000,490

ELECTRIC DISCHARGES
Pressure Effects on Partial Discharges in Hexane under
DC Voltage.

PB90-217951 000,910

Microsecond-Resolution Electrical Measurements in High-

Current Discharges.
PB90-271545 000,922

ELECTRIC EQUIPMENT
Facilities for Improving Evaluations of Electromagnetic
Susceptibilities of Weapon Systems and Electronic Equip-

ment.
PB90-1 55862 001,376

Emerging Technologies in Electronics and Their Meas-
urement Needs. Second Edition.

PB90-1 88087 000,904

ELECTRIC FIELDS
Effect of an Electric Field on the Morphological Stability

of the Crystal-Melt Interface on a Binary Alloy.

PB90-1 93541 001,256

Research for Electric Energy Systems - An Annual
Report (1989).

PB90-228032 000,945

Measurement of Electric Field Strength Near Higher Pow-
ered Personal Transceivers.

PB91-107268 000.639

AC Electric and Magnetic Field Measurement Fundamen-
tals.

PB91-112441 000.947

ELECTRIC MEASURING INSTRUMENTS
Characterization of Eddy Current Probes: Results of an
Interlaboratory Intercomparison.
PB90-1 87550 001,377

AC Electric and Magnetic Field Measurement Fundamen-
tals.

PB91-112441 000,947

ELECTRIC POWER DEMAND
Engineering Data Collected during the Operation of a
Total Energy Plant.

PB90-169905 000,086

ELECTRIC POWER METERS
NIST (National Institute of Standards and Technology) Di-

gitally Synthesized Power Calibration Source.
PB91-107474 000,831

ELECTRIC SWITCHES
Gallium Arsenide (GaAs)-Based Photoconductive Switch-
es for Pulse Generation and Sampling Applications in the
Nanosecond Regime.
PB90-1 70978 000,836

ELECTRICAL CHARACTERISTICS
Telecommunications: Electrical Characteristics of Bal-
anced Voltage Digital Interface Circuits.

FIPSPUB 138 000,606

Telecommunications: Electrical Characteristics of Unbal-
anced Voltage Digital Interface Circuits.

FIPS PUB 142 000,610

ELECTRICAL ENGINEERING
Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, April to
June 1989, with 1989 CEEE Events Calendar.
PB90-1 32721 000,865

Report on Interactions between the National Institute of
Standards and Technology and the Institute of Electrical
and Electronic Engineers.
PB90-183344 000,900

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, July to September 1989, with 1990 CEEE Events
Calendar.
PB90-206491 000,908

Center for Electronics and Electrical Engineering: 1990
Program Description.

PB90-207754 000,909

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, October
to December 1989, with 1990 CEEE Events Calendar.
PB90-255381 000,915

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, October-December 1989, with 1990 CEEE Events
Calendar.
PB90-265232 000,920

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, January
to March 1990, with 1990 CEEE Events Calendar.
PB90-265265 000,921

ELECTRICAL FAULTS
Theory and Measurements of Unintentional Radiators.
PB90-1 36300 000,895

ELECTRICAL INSULATION
Fundamental Processes of SF(sub 6) Decomposition and
Oxidation in Glow and Corona Discharges.
PB90-1 93343 000,906

Time Domain Spectroscopy to Monitor the Condition of
Cable Insulation.

PB91-1 12466 001,431

ELECTRICAL MEASUREMENT
Intercomparison of AC Voltage Using a Digitally Synthe-
sized Source.
PB90-192402 001,074

Microsecond-Resolution Electrical Measurements in High-
Current Discharges.
PB90-271545 000,922

New Low-Voltage Standards in the DC to 1 MHz Fre-
quency Range.
PB91-101493 000,923

Monitoring the Mass Standard: A Comparison of Mechan-
ical to Electrical Power.
PB91-101501 000,929

Improvements for Automating Voltage Calibrations Using
a 10-V Josephson Array.

PB91-101592 000,932

Performance Evaluation

Power Bridge.

PB91-101634

of a New Audio-Frequency

000,829

Software Techniques to Improve Data Reliability in Su-
perconductor and Low-Resistance Measurements.
PB91 -144527 000,943

ELECTRICAL PROPERTIES
Semiconductor Measurement Technology. EPROP: An
Interactive FORTRAN Program for Computing Selected
Electronic Properties of Gallium Arsenide and Silicon.
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PB90-222738 001.609

ELECTRICAL RESISTANCE
Critical Behavior of a Conducting Ionic Solution Near Its

Consolute Point.

PB90-254731 000,466

Investigating the Use of Multimeters to Measure Quan-
tized Hall Resistance Standards.

PB91-101097 000,923

ELECTRICAL RESISTIVITY
Comparisons of the NML (National Measurement Labora-

tory) and NISI (National Institute of Standards and Tech-
nology) Representations of the Ohm Using Transportable

1 Omega, 10 k Omega, 10 pF, and Quantized-Hall-Re-

sistance Standards.

PB90-205923 000,860

ELECTROCHEMISTRY
Determination of Hydrophilic Thiols in Sediment
Porewater Using Ion-Pair Liquid Chromatography Coupled
to Electrochemical Detection.

PB90-1 88442 000,238

Measurement of Diffusion Coefficients by DC and EHD
Electrochemical Methods.
PB90-192519 000,404

ELECTRODEPOSITED COATINGS
Lubricated Wear Behavior of Composition Modulated
Nickel-Copper Coatings.

PB90-1 88301 001,114

Eiectrodeposition of Wear Resistant Coatings.

PB90-221839 001,178

Mathematical Modeling of the Deposition of Alloys Onto
Moving Fibers.

PB90-254376 001,180

ELECTRODEPOSITION
Eiectrodeposition of an Aluminum-Manganese Metallic

Glass from Molten Salts.

PB90-1 88509 001,252

ELECTROHYDRODYNAMICS
Measurement of Diffusion Coefficients by DC and EHD
Electrochemical Methods.
PB90-192519 000,404

ELECTROLYTES
Generalized Corresponding States and High-Temperature
Aqueous Solutions.

PB91-118513 000,507

ELECTROMAGNETIC COMPATIBILITY
Recent Improvements in Time-Domain EMC (Electromag-

netic Compatibility) Measurement System.
PB90-1 55821 000.018

Facilities for Improving Evaluations of Electromagnetic

Susceptibilities of Weapon Systems and Electronic Equip-

ment.
PB90-155862 001,376

Performing EM Susceptibility/Vulnerability Measurements
Using a Reverberation Chamber.
PB91-107375 000,934

Measurement and Evaluation of a TEM (Transverse Elec-

tromagnetic)/Reverberating Chamber.
PB91-120105 000.942

ELECTROMAGNETIC FIELDS
How High is the Level of Electromagnetic Fields Radiat-

ed by an ESD (Electrostatic Discharge).

PB90-1 36292 001.511

Recent Improvements in Time-Domain EMC (Electromag-

netic Compatibility) Measurement System.
PB90-1 55821 000.018

Near-Field Gain of Pyramidal Horns from 18 to 40 GHz.
PB90- 155854 000.802

Bibliography of the NIST (National Institute of Standards
and Technology) Electromagnetic Fields Division Publica-

tions.

PB90-1 63635 000,896

Standard Field Generation for Microwaves and Millimeter

Waves.
PB90-217845 001,512

Comparison of Theoretical and Experimental Data for the

Near Field of an Open-Ended Rectangular Waveguide.
PB91-101667 000.933

ELECTROMAGNETIC INTERFERENCE
Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, July to

September 1989, with 1990 CEEE Events Calendar.

PB90- 188095 000.905

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements. Covering Center Pro-

grams, April-June 1989, with 1990 CEEE Events Calen-
dar.

PB90-207309 000,823

ELECTROMAGNETIC METROLOGY
Method and Apparatus for Wide Band Phase Modulation.
PATENT-4 968 908 000,813

How High is the Level of Electromagnetic Fields Radiat-

ed by an ESD (Electrostatic Discharge).

PB90-1 36292 001.511

Theory and Measurements of Unintentional Radiators.

PB90-136300 000.895

Systematic Errors in Power Measurements Made with a
Dual Six-Port ANA.

PB90-145160 000,814 PB90-254608 001.620

Analysis of Circular Bends in Planar Optical Waveguides.
PB90- 149204 000.850

New Compensation Method for Bulk Optical Sensors with

Multiple Birefringences.

PB90-1 52687 001.471

Positioning of GPS (Global Positioning System) Antennas
in Time-Keeping Laboratories of North America.
PB90-1 52703 001.394

Introduction to Heterogeneous Computing Environments.
PB90-1 54774 000,646

Coaxial Intrinsic Impedance Standards.
PB90-1 55797 000,816

Recent Improvements in Time-Domain EMC (Electromag-
netic Compatibility) Measurement System.
PB90-1 55821 000,018

Planar Near-Field Codes for Personal Computers.
PB90- 155839 000,801

Near-Field Gain of Pyramidal Horns from 18 to 40 GHz.
PB90-1 55854 000,802

Facilities for Improving Evaluations of Electromagnetic
Susceptibilities of Weapon Systems and Electronic Equip-
ment.
PB90- 155862 001,376

Calibrated Optical Fiber Power Meters; Errors Due to

Variations in Connectors.
PB90- 169350 000,851

Josephson-Voltage Array Development at the NBS (Na-
tional Bureau of Standards) in Boulder.
PB90-169947 000.899

Semiclassical Scattering Corrections to the Quantum Hall

Effect Conductivity and Resistivity Tensors.
PB90- 170986 001.570

Experimental Aspects and Metrological Applications.

PB90-171034 001.571

Antenna Far-Field Pattern Accuracies at Millimeter Wave
Frequencies Using the Planar Near-Field Technique.
PB90-1 87626 000,803

Automated Multi-Axis Motor Controller and Data Acquisi-
tion System for Near-Field Scanners.
PB90-1 87683 000,804

Fundamentals of Two-Way Time Transfers by Satellite.

PB90-187717 000,626

NIST-USNO (National Institute of Standards and Tech-
nology-United States Naval Obsen/atory) Time Compari-
sons Using Two-Way Satellite Time Transfer.

PB90-187725 000,627

Impact of Atmospheric Non-Reciprocity on Satellite Two-
Way Time Transfers.

PB90- 187741 000,628

Absorber Characterization.

PB90- 187782 000,903

Iterative Technique to Correct Probe Position Errors in

Planar Near-Field to Far-Field Transformations.
PB90-187915 000.805

Improvements in Polarization Measurements of Circularly

Polarized Antennas.
PB90-1 87923 000,806

Comparison of Antenna Boresight Measurements be-
tween Near-Field and Far-Field Ranges.
PB90-187931 000,807

Two-Way Satellite Time Transfers between and Within
North America and Europe.
PB90- 188558 000.629

Monitoring Power Quality.

PB90-1 92329 000.820

Intercomparison of AC Voltage Using a Digitally Synthe-
sized Source.
PB90-192402 001.074

Advanced System Characterizes Antennas to 65 GHz.
PB90-205998 000.808

Microstrip Patch Antenna as a Standard Transmitting and
Receiving Antenna.
PB90-206038 000,809

Station-to-Station.

PB90-206855 000. 746

Standard Field Generation for Microwaves and Millimeter

Waves.
PB90-217845 001.512

Ku-Band Satellite Two-Way Timing Using a Very Small
Aperture Terminal (VSAT).
PB90-218116 000,617

Calibration and Meaning of Antenna Factor and Gain for

EMI Antennas.
PB90-2 18439 000,811

Generating Standard Reference Electromagnetic Fields
in the NIST (National Institute of Standards and Technol-
ogy) Anechoic Chamber, 0.2 to 40 GHz.
PB90-221797 000,644

Wavelength Measurement System for Optical Fiber Com-
munications.
PB90-221805 000,619

Coupling, Propagation, and Side Effects of Surges in an
Industrial Building.

PB90-241597 000,946

Proposed Study on the Effect of Sampling Bonding Tech-
niques on the Measured Critical Current of Nb3Sn Super-
conductors.

Electric and Magnetic Dipole Radiation in a Random
Medium.
PB90-254673 000,912

Magnetic Dipole Excitation of an Insulated Conductor of
Finite Length.
PB90-254681 000,913

Propagation along a Two-Wire Line Located at the Air-

Earth Interface.

PB90-254699 000,914

Calibration of dc Voltage Standards at NIST.
PB90-256819 000,917

Time Domain Frequency Stability Calculated from the
Frequency Domain Description: Use of the SIGINT Soft-
ware Package to Calculate Time Domain Frequency Sta-
bility from the Frequency Domain.
PB90-257684 000.631

Dielectric Characterization and Reference Materials.
PB90-257742 000,918

Preliminary Comparison between GPS and Two-Way Sat-
ellite Time Transfer.

PB90-2611B1 000,635

NIST (National Institute of Standards and Technology)
Digital Time Sen/ice.

PB90-261256 000,791

Measuring Adapter Efficiency Using a Sliding Short Cir-

cuit.

PB90-271289 000,852

Electrical Fast-Transient Tests; Applications and Limita-
tions.

PB90-271529 000,853

Investigating the Use of Multimeters to Measure Quan-
tized Hall Resistance Standards.
PB91-101097 000,923

International Comparison of Low Audio Frequency Power
Meter Calibrations Conducted in 1989.
PB91-101204 000,924

Spatial Light Modulator for Texture Classification.

PB91-101279 000.777

RF-DC Differences of Thermal Voltage Converters Aris-
ing from Input Connectors.
PB91-101295 000.925

Hybrid Construction of Multijunction Thermal Converters
PB91-101360 000.926

AC-DC Difference Relationships for Current Shunt and
Thermal Converter Combinations.
PB91-101378 000.927

New Low-Voltage Standards in the DC to 1 MHz Fre-
quency Range.
PB91-101493 000.928

Monitoring the Mass Standard: A Comparison of Mechan-
ical to Electrical Power.
PB91-101501 000.929

Qualifying Watthour Meters for Use as MAP Transport
Standards.
PB91-101527 000,930

Watt Transfer Standard.
PB91-101535 000,931

Improvements for Automating Voltage Calibrations Using
a 10-V Josephson Array.

PB91-101592 000.932

Comparison of Theoretical and Experimental Data for the
Near Field of an Open-Ended Rectangular Waveguide
PB91-101667 000,933

Measurement of Electric Field Strength Near Higher Pow-
ered Personal Transceivers.
PB91 -107268 000,639

Performing EM Susceptibility/Vulnerability Measurements
Using a Reverberation Chamber.
PB91 -107375 000,934

Standard Linear Antennas, 30 to 1000 MHz.
PB91 -107391 000,812

Characterizing Square and Triangular Waveforms.
PB91-107466 000,936

EMR Test Facilities Evaluation of a Small Reverberating
Chamber Located at RADC, Griffiss AFB. Rome New
York.

PB91-107516 000,937

Progress in the Design of Optical Fiber Sensors for the
Measurement of Pulsed Electric Currents.
PB91-1 12102 000.846

Microwave and Optical Lunar Transponders.
PB91-1 17986 000.024

Photorefractive Instabilities in Proton-Exchanged Wave-
guides; Two-Wave Coupling and Chaos.
PB91-118471 000.847

Measurement and Evaluation of a TEM (Transverse Elec-
tromagnetic)/Reverberating Chamber.
PB91-120105 000.942

Synchronization of Clocks.
PB91 -133793 001.793

Thermal Contraction of Fiberglass-Epoxy Sample Holders
Used for Nb3Sn Critical-Current Measurements
PB91-134064 001,660
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Wafer-Level ANA Calibrations at NIST (National Institute

of Standards and Tecfinology).

PB91 -134353 000.892

On-Wafer Microwave Standards at NIST.

PB91-134965 000.893

ELECTROMAGNETIC PULSES
Electrical Fast-Transient Tests: Applications and Limita-

tions.

PB90-271529 000,853

ELECTROMAGNETIC RADIATION
Tfieory and Measurements of Unintentional Radiators.

PB90-1 36300 000.895

Metrology for Electromagnetic Technology; A Bibliogra-

phy of NIST (National Institute of Standards and Technol-

ogy) Publications.

PB90-161670 001.473

Electric and Magnetic Dipole Radiation in a Random
Medium.
PB90-254673 000,912

ELECTROMAGNETIC SCATTERING
Fields Scattered by a Dielectric Strip on a Dielectric Half-

Space.
PB90-2 18249 001.608

ELECTROMAGNETIC SUSCEPTIBILITY
Performing EM Susceptibility/Vulnerability Measurements
Using a Reverberation Chamber.
PB91-107375 000.934

EMR Test Facilities Evaluation of a Small Reverberating

Chamber Located at RADC. Griffiss AFB, Rome, New
York.

PB91-107516 000.937

ELECTROMAGNETIC WAVE TRANSMISSION
Coupling, Propagation, and Side Effects of Surges in an
Industrial Building.

PB90-241597 000.946

ELECTROMAGNETISM
Cooled Ion Frequency Standard (FY 89).

AD-A212 335/4 001,464

ELECTROMIGRATION
Report on an Interlaboratory Electromigration Experiment.

AD-A169 652/5 000,864

ELECTRON-ATOM COLLISIONS
Bremsstrahlung Radiation Emitted in Fast-Electron-H-

Atom Collisions.

PB90-171109 001,708

Low-Frequency Approximation for Simultaneous Electron-

Photon Excitation of Atoms.
PB90-205832 001.724

Differential, Partial Cross Sections for Electron Excitation

of the Sodium 3P State.

PB91-101287 001,771

ELECTRON BEAMS
Beam Current Density Monitor for Intense Electron

Beams.
AD-A137 146/7 001,668

Acoustic Emission Studies of Electron Beam Surface

Modification of Aluminum.
PB90-1 35955 001,246

Calorimetry of Electron Beams and the Calibration of Do-

simeters at High Doses.
PB90-1 90828 001,405

ELECTRON CAPTURE
Capture of Inner-Shell Electrons in the Strong-Potential

Born (SPB) Approximation.

PB90-1 87873 001.712

ELECTRON CHANNELING
Selected-Area Channeling Pattern and Defect Etch Study

of Silicon Implanted with Oxygen.
PB90-1 52513 000.867

ELECTRON CHARGE
Measure h/e(2) by Counting Electrons or Ions in a Stor-

age Ring.

PB90-206798 001.732

ELECTRON COLLISIONS
Proceedings of the International Symposium on Correla-

tion and Polarization in Electronic and Atomic Collisions.

PB90-261819 001.760

ELECTRON COUNTING
Measure h/e(2) by Counting Electrons or Ions in a Stor-

age Ring.

PB90-206798 001,732

ELECTRON DETACHMENT
Collisional Electron Detachment and Decomposition

Cross Sections for SF(sub 6)(1-), SF(sub 5)(1-), and F(l-)

on SF(sub 6) and Rare Gas Targets.

PB90-1 50251 000,327

ELECTRON DIFFRACTION
Role of Multiple Scattering in XPS and Auger Electron

Diffraction in Crystals.

PB90-1 50046 001,547

Usefulness of Various Computer Algorithms for Locating

Spots and Arrays in Electron Diffraction Patterns.

PB90-150145 000,325

Automated Extraction of Regular Spot Arrays from Elec-
tron Diffraction Images.
PB90-241324 001.614

ELECTRON DOSIMETRY
ASTtvl (American Society for Testing and Materials) Do-
simetry Activities: A Progress Report.
PB90- 170473 001.700

Calorimetry of Electron Beams and the Calibration of Do-
simeters at High Doses.
PB90- 190828 001,405

ELECTRON IRRADIATION
Initial Color Development in Radiochromic Dye Films
After a Short Intense Pulse of Accelerated Electrons.

PB90-1 93335 001,407

ELECTRON MICROPROBE ANALYSIS
Background Correction in Electron Microprobe Composi-
tional Mapping with Wavelength-Dispersive X-Ray Spec-
trometry.

PB90-1 52604 000,221

Calculation of Depth Distributions of X-ray Generation by
the Monte Carlo Technique.
PB90-1 52877 000.226

ELECTRON MICROSCOPES
Specimen Biasing at Low Accelerating Voltages.

PB90-218306 000.440

PB90-1 70804 001.569

Metrological Electron Microscope for the Certification of

Magnification and Linewidth Artifacts for the Semiconduc-
tor Industry.

PB90-1 92444 001.009

ELECTRON MICROSCOPY
Metrology in Microlithography.

PB90-188194 001,072

Low-Profile Microchannel-Plate Electron Detector System
for SEM.
PB91-112573 001,652

ELECTRON-MOLECULE COLLISIONS
Near-Threshold Vibrational Excitation of HF by Electron
Impact.

PB91-101584 000.489

ELECTRON-NUCLEON INTERACTIONS
Piece-Wise Analytic Evaluation of the Radiative Tail from
Elastic and Inelastic Electron Scattering.

PB91-107441 001.776

ELECTRON PARAMAGNETIC RESONANCE
Examination of Gamma-Irradiated Fruits and Vegetables
by Electron Spin Resonance Spectroscopy.
PB90-169814 000.020

ELECTRON PROBE MICROANALYSIS
Electron/X-ray Optical Bench for the Measurement of

Fundamental Parameters for Electron Probe Microanaly-

PB90-1 50186 000,214

Monte Carto Electron Trajectory Simulations for Scanning
Electron Microscopy and Microanalysis: An Overview.
PB90-1 52620 000.223

ELECTRON PROBES
Beam Current Density Monitor for Intense Electron

Beams.
AD-A137 146/7 001,668

Tracking Chemical Transformations of Particles in the

Raman Microprobe.
PB90-1 49469 000.268

Concentration-Concentration Histograms: Scatter Dia-
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PB90-150152 000.212

ELECTRON SCATTERING
Multiple-Scattering Angular Deflections and Energy-Loss
Straggling.
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Search for a Joint Spin-Orbit and Exchange Asymmetry
in Elastic Electron Scattering from Spin-Polarised
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Piece-Wise Analytic Evaluation of the Radiative Tail from
Elastic and Inelastic Electron Scattering.

PB91-107441 001,776

ELECTRON SPECTROSCOPY
Quest for Universal Curves to Describe the Surface Sen-
sitivity of Electron Spectroscopies.

PB90-192451 001.587

ELECTRON SPIN POLARIZATION
Tunneling through a Spin-Polarizing Barrier: Boltzman
Equation Study.

PB90- 149501 001.545

ELECTRON STIMULATED DESORPTION
Stimulated Desorption from CO Chemisorbed on Cr(IIO):

Sensitivity to Bonding Changes.
PB90-217811 000,432

Dynamics of 0(1 -i- ) Desorption from TiO(sub 2).

PB90-218330 000,441

New Theoretical Aspects in DIET.

PB91-134015 000,512

ELECTRON STIMULATED DESORPTION ION ANGULAR
DISTRIBUTIONS (ESDIAD)

ESDIAD (Electron Stimulated Desorption Ion Angular Dis-

tributions) of Small Molecules on Surfaces: A Few Cave-
ats.

Digital Video Data Acquisition/Analysis for Existing
ESDIAD Apparatus.
PB90-218363 001,741

ELECTRON TRAJECTORIES
Performance of a 'Conventional' Monte Carlo Program at
Low-Beam Energy.
PB90-1 52448 000,216

Electron Inelastic Mean Free Paths in Solids at Low En-
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Equation Study.
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Power Quality Site Surveys: Facts, Fiction, and Fallacies.
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Power Quality Site Surveys: Facts, Fiction, and Fallacies.
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Gateway between MHS (X.400) and SMTP.
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dar.

PB90-207309 000,823

Center for Electronics and Electrical Engineering: 1990
Program Description.

PB90-207754 000,909

Special Test and Evaluation Methods Used for a Nine-
Axis Accelerometer.
PB90-209578 000,861

Semiconductor Measurement Technology: A Software
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Quantised Dissipative States at Breakdown of the Quan-
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PB90-242215

Planar Silicon Photosensors: An Overview.
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PB90-254897 001,489
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Power Quality Site Surveys: Facts, Fiction, and Fallacies.
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Review of Candidate Methods for Detecting Incipient De-
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ELECTRONICS
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Calendar.
PB90-265232 000,920

KW-31



KEYWORD INDEX

Center for Electronics and Electrical Engineering Techni-

cal Progress Bulletin Covering Center Programs, January

to March 1990, with 1990 CEEE Events Calendar.

PB90-265265 000.921

ELECTRONS
Surface Sensitivity of Electron Spectroscopies.

PB90- 170788 000,235

ELECTROPHORETIC MOBILITY
Electrophoretic Response of Submicron Particles to Al-

ternating Electric Fields.

PB90-218280 000,439

ELECTROSTATIC ANALYZERS
Ellipsoidal Mirror Analyzer for the Study of Photon Stimu-

lated Desorption.

PB90-2 18272 000.438

ELECTROSTATIC CHARGE
How High is the Level of Electromagnetic Fields Radiat-

ed by an ESD (Electrostatic Discharge).

PB90-1 36292 001,511

ELEMENTS
Mesh Monitor Casting of Ni-Cr Alloys: Element Effects.

PB90-1 70853 001.251

ELENDIF COMPUTER PROGRAM
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Evaluation of Hands-Free Communication Systems.

PB90-264110 000,620

Absolute Specular Reflectometer with an Autocollimator

Telescope and Auxiliary Mirrors.

PB90-269572 001,498

Physicochemical Applications of Supercritical Fluid Chro-

matography.
PB90-271206 000,251

Dynamic Technique for Thermophysical Measurements at

High Temperatures in a Microgravity Environment.

PB90-271255 001,824

Microsecond-Resolution Electrical Measurements in High-

Current Discharges.

PB90-271545 000,922

Crack Inspection of Railroad Wheel Treads by EMATs.
PB91-101550 001,831

Characterization of a Sampling Voltage Tracker for Meas-
uring Fast, Repetitive Signals.

PB91 -107458 000,935

Heat Transfer in a Compact Tubular Heat Exchanger with

Helium Gas at 3.5 MPa.
PB91 -107573 001,120

ADC Errors in Quantitative FT-IR Spectroscopy.

PB91-111955 001,502

Precision and Accuracy of Mass Flow Measurement in

the NIST-Boulder Nitrogen Flow Facility.

PB91 -112417 000,255

Low-Profile Microchannel-Plate Electron Detector System
for SEM.
PB91-1 12573 001,652

Hybrid Performance Measurement Instrumentation for

Loosely-Coupled MIMD Architectures.

PB91-1 12615 000,654

Scanning Electron Microscopy with Polarization Analysis

(SEMPA).
PB91-1 12672 001,655

Transient Sources for Acoustic Emission Work.
PB91-118000 001,086

Calibration of High-Frequency Accelerometers by Con-
ventional Methods.
PB91 -118521 001,448

Separation of Amino Acids Using Composite Ion Ex-

change Membranes.
PB91-133975 001,314

Transient Heat-Transfer Studies in Low-Gravity Using Op-
tical Measurement Techniques.
PB91 -134023 001,797

Overview of Techniques of Analysis of Cell Damage.
PB91 -134775 001,338

INSTRUMENTS
Instrumentation Everywhere (Editorial).

PB90-242215 001,019

INSULATING BOARDS
Risk of Blistering of Built-Up Roofing Membranes Applied

to Polyurethane Foam Insulation.

PB91 -112631 000.160

INSULIN
Structure of Insulin: Results of Joint Neutron and X-ray

Refinement.
PB90-206723 001.311

INTEGRAL EQUATIONS
Evaluation of the Integral I (sub l.r)(k,k') = Integral from
0 to infinity (j sub l)(kr)(j sub r)(k'r)r squared dr.

PB90-235011 001.290

INTEGRAL QUANTUM HALL EFFECT
Resource Letter QHE-1: The Integral and Fractional

Quantum Hall Effects.

PB90-1 93350 001,596

INTEGRATED CIRCUITS
Report on an Interlaboratory Electromigration Experiment.

AD-A1 69 652/5 000,864

Relationship between Accelerating Voltage and Electron

Detection Modes to Linewidth Measurement in an SEM
(Scanning Electron Microscope).
PB90- 170960 000,868

Semiconductor Measurement Technology: Thermal Re-
sistance Measurements.
PB90-269564 000,876

Materials Problems Affecting Reliability and Yield of Wire
Bonding in VLSI (Very Large Scale Integration) Devices.

PB91 -112268 000,886

Comments on 'Improved Calibration and Measurement of

the Scattering Parameters of Microwave Integrated Cir-

cuits'.

PB91-134346 000,891

Wafer-Level ANA Calibrations at NIST (National Institute

of Standards and Technology).
PB91-134353 000.892

DE90008698 000.313

On-Wafer Microwave Standards at NIST.

PB91 -134965 000.893

INTELSAT SATELLITES
Two-Way Satellite Time Transfers between and Within

North America and Europe.
PB90-1 88558 000,629

INTENSITY
Effects of Chopper Jitter on the Time-Dependent Intensi-

ty Transmitted by Multiple-Slot Multiple Disk Chopper
Systems.
PB90-218314 001,740

INTERCALATION
Quasielastic Neutron Scattering Study of Rotations and
Diffusion in KC(sub 24)(NH(sub 3))(sub 4.3).

PB90-170416 000,368

INTERFACE STABILITY
Determination of Fiber/Matrix Interfacial Properties of Ce-
ramic and Glass Matrix Composites.
PB90-1 63254 001.136

INTERFACES
Laser studies of chemical dynamics at the gas-solid inter-

face. Progress report, January 1987-Jun 1989.

Thermal Technique for Determining Interface and/or In-

terply Strength in Composites.
PATENT-4 972 720 001, 182

Interfacial Electron Transfer Reactions between Platinum
Colloids and Reducing Radicals in Aqueous Solution.

PB90-1 53453 000,283

Initial Conditions Implied by t(1/2) Solidification ot a
Sphere with Capillarity and Interfacial Kinetics.

PB90- 188426 001,579

Ultrasonic Methods for Characterizing the Interface in

Composites.
PB90- 188483 001.184

Interfaces: The Next NDE Challenge.
PB90-1 93392 001.254

INTERFACIAL TENSION
Dynamic Technique for Measuring Surface Tension at

High Temperatures in a Microgravity Environment.
PB90-271578 001,825

Effect of Surface Tension Anisotropy on Cellular Morpho-
logies.

PB91-101444 001,262

Interfacial Free Energy and Interfacial Stress: The Case
of an Internal Interface in a Solid.

PB91-118034 001,266

INTERLABORATORY COMPARISONS
Proceedings of the Workshop on Evaluation of Cement
and Concrete Laboratory Performance.
PB90-261801 000,564

INTERMETALLIC COMPOUNDS
Development of Metastable Processing Paths for High
Temperature Alloys.

AD-A21 0 550/0 001,240

Hydrogen Embrittlement of Ductile Nickel Aluminide
during Corrosion in Aqueous Solutions.

PB91 -118448 001,231

INTERMETALLICS
Development of Metastable Processing Paths for High
Temperature Alloys.

AD-A223 144/7 001,241

Neutron Scattering in Intermetallics.

PB90-1 88236 001,576

Effect of Aqueous Environments on the Fracture Behav-
ior of Ductile Nickel Aluminide.

PB90-206970 001, 194

Brushing Up on the History of Intermetallics in Dentistry.

PB90-261389 000,073

INTERNATIONAL COOPERATION
Conduct and Administration of U.S. Participation and
Leadership in International Standardization, Testing, and
Certification in the Decade of the 1990s.
PB90-194994 001,076

International Harmonization of Standards.
PB90-254632 000, 1 18

Wind and Seismic Effects. Proceedings of the Joint Meet-
ing of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (22nd). Held
in Gaithersburg, MD. on May 15-18, 1989.
PB91 -107094 000,181

INTERNATIONAL RELATIONS
International Harmonization of Standards: Done with or

without Us.

PB90-149154 000,115

INTERNATIONAL TEMPERATURE SCALE OF 1990

Guidelines for Realizing the International Temperature
Scale ot 1990 (ITS-90).

PB91-112854 001.783

INTERNATIONAL TRADE
Trade Implications of Processes and Production Methods
(PPMs).
PB90-205485 000.203

GATT (General Agreement on Tariffs and Trade) Stand-
ards Code Activities of the National Institute of Standards
and Technology 1989.
PB90-219817 000.204

INTEROPERABILITY AND SECURITY REQUIREMENTS
Interoperability and Security Requirements for Use ot the
Data Encryption Standard in the Physical Layer of Data
Communications.
FIPS PUB 139 000.607

Interoperability and Security Requirements for Use of the
Data Encryption Standard with CCITT Group 3 Facsimile
Equipment
FIPS PUB 141 000.609

INTERPRETERS
AMPLE Core Interpreter: User's Guide (Version 1.0).

PB91-107250 001.057

INTERSTELLAR MATTER
Search for Methylene in the Orion Nebula.
PB90-1 70507 000.038

INTERSTITIALS
Effect of Interstitial Elements on Phase Relationships in

the Titanium-Aluminum System.
PB90- 196528 001259
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INVENTIONS
Energy Related Inventions Program: A Joint Program of

the Department of Energy and tfie National Institute of

Standards and Technology Status Report for Recommen-
dations 251 through 486.

PB90-221813 000,966

Energy Related Inventions Program: A Joint Program of

the Department of Energy and the National Institute of

Standards and Technology Status Report for Recommen-
dations 1 through 250.

PB90-225988 000.967

Evaluation of Solar Energy Inventions.

PB91-133918 000,965

INVERSE LAPLACE TRANSFORMS
Tables of the Inverse Laplace Transform of the Function

e sup (-S (sup beta)).

PB91 -107680 001,293

INVESTMENT CASTING
Multidimensional Internal Setting Expansion of a Phos-

phate-Bonded Casting Investment Measured with Strain

Gauges.
PB90-241464 000,067

INVESTMENTS
U.S. Investment Strategies for Quality Assurance.

PB90-231150 001,483

Review of Economic Methods and Risk Analysis Tech-

niques for Evaluating Building Investments (Part 1).

PB90-241589 000124

IODINE
Determination of Iodine in Oyster Tissue by Isotope Dilu-

tion Laser Resonance Ionization Mass Spectroscopy.

PB90-254533 001,433

Grazing-Angle X-ray Standing Waves.
PB91 -118349 000,505

ION-ATOM COLLISIONS
Molecular Dynamics Simulation of Gollisional Excitation in

Sputtering from A1

.

PB91-118547 001,786

ION EXCHANGE CHROMATOGRAPHY
Isotopic Fractionation of Gallium on an Ion Exchange
Column.
PB90-1 69459 000,227

ION EXCHANGE MEMBRANE ELECTROLYTES
Overview of Membrane Research at NIST/CCT.
PB90-271594 000,482

ION EXCHANGE RESINS
Glycine Permeation through Na(1 + ), Ag(1 -i- ) and

Cs(1 + ) - Forms of Perfluorosulfonated Ion Exchange
Membranes.
PB90-1 70465 000,369

ION EXCHANGING
Separation of Amino Acids Using Composite Ion Ex-

change Membranes.
PB91 -133975 001,314

ION IMPLANTATION
Ion Implantation Artifacts Detected by Secondary Ion

Mass Spectrometry.

PB90-150178 000,213

Selected-Area Channeling Pattern and Defect Etch Study

of Silicon Implanted with Oxygen.
PB90-152513 000,867

Effect of Annealing Conditions on Precipitate and Defect

Evolution in Oxygen Implanted SOI Material.

PB90-1 87774 001.574

ION-ION COLLISIONS
Laser Probing of Ion Collisions in Drift Fields: State Exci-

tation, Velocity Distributions, and Alignment Effects.

PB90-271461 001.766

ION MICROPROBE ANALYSIS
Observations Derived from the Application of Principal

Component Analysis to Laser Microprobe Mass Spec-

trometry.

PB90-149352 000.210

Quantitative Isotope and Elemental Ratio Measurements
with a Camera-Based Imaging System on an Ion Micro-

scope.
PB90-217902 000.244

ION MICROSCOPES
Compositional Mapping with a TV Camera-Based Imaging

System on an Ion Microscope.

PB90-1 52430 001,382

ION MICROSCOPY
Atom Probe Field-Ion Microscopy Applications.

PB91-118059 000,257

ION MOBILITY
Chromatographic Separations of Serum Proteins on Im-

mobilized Metal Ion Stationary Phases.

PB90- 152547 000,217

ION-MOLECULE COLLISIONS
Gollisional Electron Detachment and Decomposition

Cross Sections for SF(sub 6)(1-), SF(sub 5)(1-), and F(l-)

on SF(sub 6) and Rare Gas Targets.

PB90-1 50251 000,327

Reaction-Induced Mass Discrimination in XQQ Instru-

ments: Absolute Cross Sections for N2(1 + )

(SF6,N2)SFx(1 + ) (x= 1-5).

PB90-1 70325 000,366

Absolute Cross-Section Measurements in XQQ Instru-

ments: Ar(1 + )(N(sub 2),Ar)N(sub 2)(1 -i- ).

PB90-1 70333 000,367

Measurements on Very Low-Energy lon/Atom-Molecule
Collisions.

PB90-271305 001,764

ION MOLECULE INTERACTIONS
Entropy-Driven Ion-Molecule Reactions.
PB90-218264 000,437

Comments on Entropy-Driven Ion-Molecule Reactions by
M. Mautner.
PB91-101410 000,488

ION PLASMAS
Liquid and Solid Ion Plasmas.
PB90-188608 001,507

ION RECOMBINATION
Critical Behavior of a Conducting Ionic Solution Near Its

Consolute Point.

PB90-254731 000,466

New Recombination Mechanism: Tidal Termolecular Ionic

Recombination.
PB90-271065 001,761

ION STORAGE
Progress at NIST (National Institute of Standards and
Technology) Towards Absolute Frequency Standards
Using Stored Ions.

PB90-188616 001,715

PB90-1 36433 001,170

High Accuracy Spectroscopy of Stored Ions.

PB90- 188624 001,716

Observation of Shell Structures with Ions Stored in Traps.

PB91-133819 001,795

Coulomb Clusters of Ions in a Paul Trap.

PB91-134155 001,800

Ion Traps for Large Storage Capacity.

PB91 -134999 001,805

ION TEMPERATURE
Quantitative Study of Laser Cooling in a Penning Trap.

PB91-134163 001,801

ION TRAPS
Liquid and Solid Ion Plasmas.
AD-A212 415/4 001.669

Laser Cooling.

PB90-206764 001,731

Liquid and Solid Phases of Laser Cooled Ions.

PB90-261074 001,757

ION TRAPS (INSTRUMENTATION)
Ion Traps for Large Storage Capacity.

PB91 -134999 001,805

IONIZATION
Cluster Ion Formation under Laser Bombardment - Stud-

ies of Recombination Using Isotope Labeling.

PB90-1 70424 000,287

Laser-Enhanced Ionization Spectroscopy in Flames and
PIssmss
PB90- 193327 000,411

IONIZATION CHAMBERS
Calibration and Quality Assurance Program for Environ-

mental Radon Measurements.
PB90-255290 001,414

IONIZATION GAGES
Surface Phenomena and Their Influence on Ultrahigh

Vacuum Gauges.
PB90-1 69442 001,003

IONIZING RADIATION
Report on the 1989 Meeting of the Radionuclide Meas-
urements Section of the Consultative Committee on
Standards for the Measurement of Ionizing Radiations:

Special Report on Standards for Radioactivity.

PB90-163916 000,346

Measurement Quality Assurance through a National

System of Secondary Laboratories.

PB90-1 69780 001,402

Inactivation of Human Immunodeficiency Virus (HIV) by
Ionizing Radiation in Body Fluids and Serological Evi-

dence.
PB90-1 70069 001,343

Measurement Quality Assurance through a National

System of Secondary Laboratories.

PB90-187568 001,398

Assessing Radiation Dose to Food.
PB91-101162 001,366

IONS
Competitive ion kinetics in direct mass spectrometric or-

ganic speciation. Progress report.

DE90007426 000,311

Competitive ion kinetics in direct mass spectrometric or-

ganic speciation. Final report.

DE90012888 000,314

Structures and Heats of Formation of C(sub 4)H(sub

7)(1 + ) Ions in the Gas Phase.
PB90-169343 000,351

Reactions of H(sub 2) with He(1 + ) at Temperatures
Below 40 K.

PB90-171042 000,377

Hg(1 -F ) Single Ion Spectroscopy.
PB90-187519 000,383

IRON
Characterization of Epitaxial Fe on GaAs(IIO) By Scan-
ning Tunneling Microscopy.

Metallicity and Gap States in Tunneling to Fe Clusters on
GaAs(IIO).
PB90-136466 001,526

Influence of Iron on the Reaction between Silicon and Ni-

trogen.

PB90-1 52661 000,330

Growth of Ultrathin Fe Films on Cu(IOO): Mechanisms.
Morphology and Stability.

PB90-192717 001.591

Observation of Intensity Oscillations in RHEED during the
Epitaxial Growth of Cu and fee Fe on Cu(IOO).
PB90-1 92725 001,592

Large Surface Anisotropies in Ultrathin Films of bcc and
fee Fe(001).
PB91-112284 001,649

Magnetic Properties of Sandwiches and Superlattices of

tec Fe(OOI) Grown on Cu(OOI) Substrates.
PB91 -133959 001,659

Iron and Cadmium Capture Gamma Ray Photofission
Measurement.
PB91 -134981 001,425

IRON ALLOYS
Quasicrystalline Structures of Transition Metal/Metalloid
Glasses.
DE86002932 001,242

Long Wavelength Spin-Wave Energies and Linewidths of

the Amorphous Invar Alloy Fe(sub 100-x)B(sub x),

PB90-1 49337 001,539

Magnetic Correlations in Amorphous Fe-Zr Alloys.

PB90-1 92501 001.588

X-ray Diffraction Studies of Amorphous (Fe(sub 1-

x)Ni(sub x))(sub 77)Si(sub 10)B(sub 13) Alloys.

PB90-206111 001.214

IRON CLUSTERS
Dispersion of Evanescent Band Gap States in Fe Clus-
ters on GaAs(IIO).
PB90-188517 001.580

IRRADIATION
Acoustic Emission Studies of Electron Beam Surface
Modification of Aluminum.
PB90-1 35955 001.246

Cluster Ion Formation under Laser Bombardment - Stud-
ies of Recombination Using Isotope Labeling.

PB90-1 70424 000.287

ISOCHORIC PROCESSES
Isochoric (p,Vm,T) Measurements on C02 and on (0.982
C02 + 0.018 N2) from 250 to 330 K at Pressures to 35
MPa.
PB90-271313 000.479

ISOCYANIDES
Ion Chemistry of Cyanides and Isocyanides. 1. The
Carbon Lone Pair as Proton Acceptor: Proton Affinities of

Isocyanides. AlkyI Cation Affinities of N, O., and C Lone-
Pair Donors.
AD-A181 189/2 000.264

ISOELECTRONIC ATOMS
Cd I Isoelectronic Sequence: Wavelengths and Energy
Levels for Xe VII through Eu XVI.

PB90-1 69624 000.354

ISOSTATIC PRESSING
Eddy Current Measurement of Density during Hot Isosta-

tic Pressing.

PB90- 193400 001,255

ISOTHERMS
Adsorption of Zinc 3,3-Dimethylacrylate and 3,3-Dimethy-
lacrylic Acid on Hydroxyapatite from Solution: Reversibil-

ity and Variability of Isotherms.
PB90-207044 000.066

ISOTOPE DILUTION
Determination of Serum Uric Acid by Isotope Dilution

Mass Spectrometry as a New Candidate Definitive

Method.
PB91-112151 000.253

Gas Isotope Dilution Mass Spectrometry: Use of Multiple

Fractional Abundance Ratios.

PB91 -134833 000.263

ISOTOPE SEPARATION
Isotopic Fractionation of Gallium on an Ion Exchange
Column.
PB90-1 69459 000,227

ISOTOPIC LABELLING
Cluster Ion Formation under Laser Bombardment - Stud-
ies of Recombination Using Isotope Labeling.

PB90- 170424 000,287

ITERATION
Iterative Seismic Inversion.

PB90-1 70382 000,800

ITS-90

Guidelines for Realizing the International Temperature
Scale of 1990 (ITS-90).

PB91-112854 001.783

lUE

lUE's Legacy for the Future: The Final Archive and Goals
for Its Implementation.
N89-16614/4 000,030
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LASERS & THEIR APPLICATIONS

JACOBI MATRIX METHOD
Implementation of a Jacobian-Transpose Algorittim.

PB90-219593 001,101

JET MIXING FLOW
Role of Large Scale Turbulent Structures in ttie Litt-Off

and Blow Out Behaviors of Turbulent Jet Diffusion

Flames.
PB90-217878 000.588

JETS
Transient Cfiaracteristics of Unconfined Fire-Plume-

Driven Ceiling Jets.

PB90-227976 000, 138

JOINTS (JUNCTIONS)
Strength! and Creep-Rupture Properties of Adfiesive-

Bonded EPDM Joints Stressed in Peel.

PB90-257676 001.827

Performance of 1/3-Scale Model Precast Concrete

Beam-Column Connections Subjected to Cyclic Inelastic

Loads.
PB91-107623 000,182

Tectinique for the Detection of Robot Joint Gear Tight-

ness.

PB91-1 12086 001.105

JOSEPHSON ARRAYS
Josephson-Voltage Array Development at the NBS (Na-

tional Bureau of Standards) in Boulder.

PB90-169947 000.899

Improvements for Automating Voltage Calibrations Using

a 10-V Josephson Array.

PB91-101592 000,932

JOSEPHSON EFFECT
Superconductivity and the Quantization of Energy.

PB90-205766 001,723

JOSEPHSON JUNCTIONS
10-V Josephson Voltage Standard.

PB90-187691 000,901

Classical Phase Diffusion in Small Hysteretic Josephson
Junctions.

PB90-205816 000,859

Fabrication of Ultrasmall Nb-AIOx-Nb Josephson Tunnel

Junctions.

PB91 -134361 000,863

KENNEDY-THORNDIKE EXPERIMENT
Improved Kennedy-Thorndike Experiment to Test Special

Relativity.

PB90-241522 001,747

KERMA
Correction to 'Calorimetric (Measurement of the Carbon
Kerma Factor for 14.6-MeV Neutrons' by J. C. lulcDonald.

PB90-149105 001.685

KEROSENE
Particulate and Droplet Diagnostics in Spray Combustion:

Annual Report, April 1989.

DE89015149 000,577

Aerodynamic Effects on Fuel Spray Characteristics: Air-

Assist Atomizer.

DE89015819 000.600

KETENES
l»/lultiphoton Ionization Spectra of Radical Products in the

F{(sup 2)P) -I- Ketene System; Spectral Assignments

and Reaction Dynamics for CH(sub 2)F, Observation of

CF and CH.
PB90-1 53404 000,335

KETONES
Flash Photolysis Resonance Fluorescence Investigation

of the Gas Phase Reactions of Hydroxyl Radicals with a

Series of Aliphatic Ketones Over the Temperature Range
240-440 K.

PB90-1 93475 000,274

KINETIC THEORY
Initial Conditions Implied by t(1/2) Solidification of a

Sphere with Capillarity and Inlerfacial Kinetics.

PB90-188426 001,579

KINETICS
Ceramic Thermochemistry and Kinetics from Laser-In-

duced Vaporization l^^ass Spectrometry.

PB90- 153503 001,135

KNOWLEDGE BASES (ARTIFICIAL INTELLIGENCE)
Knowledge-Based Front-End Input Generating Program
for Building System Simulation.

PB90-170234 000,714

Framework for Representing and Reasoning about
Three-Dimensional Objects for Vision.

PB90-218215 000,774

KRYPTON
Calibration of a Ivlonochromator/Spectrometer System
for the Measurement of Photoelectron Angular Distribu-

tions and Branching Ratios.

DE86000789 000.307

KRYPTON COMPLEXES
Optothermal-lnfrared and Pulsed-Nozzle Fourier-Trans-

form Microwave Spectroscopy of Rare Gas-C02 Com-
plexes
PB91-118216 000.502

L SHELL
Average L-Shell Fluorescence Yields for Elements 56 <
Z < 92.

PB91-112680 001,781

LABELS
Checking the Net Contents of Packaged Goods. Third

Edition, Supplement.
PB91-107144 000,200

LABOR FORCE
Workforce of U.S. Manufacturing in the Post-Industrial

Era.

PB90- 193244 000,004

LABORATORIES
NIST's (National Institute of Standards and Technology)
Ultra-Clean Ceramic Processing Laboratory.

PB90- 136896 001,127

Measurement Ouality Assurance through a National

System of Secondary Laboratories.

PB90-1 87568 001,398

Directory of NVLAP (National Voluntary Laboratory Ac-
creditation Program) Accredited Laboratories, 1990.

PB90-198920 001,012

State Weights and Measures Laboratories: State Stand-

ards Program Description and Directory.

PB90-257650 001,079

Materials Research Laboratories: Reviewing the First

Twenty-Five Years.

PB91-101568 001,236

NVLAP Program Handbook. Acoustical Testing Services.

PB91-107524 001,024

LABORATORY EQUIPMENT
Laboratory Robotics for Trace Analysis.

PB90-152844 001.319

Basics of Chemical Instrumentation. Volume 1. Separa-
tion Methods.
PB90-1 98458 000,242

Scanning Electron Microscope-Based Metrological Elec-

tron Microscope System and New Prototype Scanning
Electron Microscope Magnification Standard.
PB90-207069 001,016

LAMBDAMETERS
Wavelength Measurement System for Optical Fiber Com-
munications.
PB90-221805 000,619

LANTHANUM CUPRATES
Low-Temperature Elastic Constants of Polycrystalline

La(sub 2)CuO(sub 4) and La{sub 1.85)Sr(sub

0.15)CuO(sub 4).

PB90- 187824 001,575

LANTHANUM OXIDES
Pulsed-Nozzle Fourier-Transform Microwave Spectrosco-

py of Laser-Vaporized Metal Oxides: Rotational Spectra
and Electric Dipole Moments of YO, LaO. ZrO, and HfO.

P891-101600 000,490

LANTHANUM STRONTIUM CUPRATES
Superconductivity in Bulk and Thin Films of La(sub
1.85)Sr(sub 0.15)CuO(sub 4-x) and Ba2YCu30(sub 7-y).

PB90-1 70440 001,565

Low-Temperature Elastic Constants of Polycrystalline

La(sub 2)CuO(sub 4) and La(sub 1.85)Sr(sub

0.15)CuO(sub 4).

PB90-1 87824 001,575

S-N-S Behavior of Grain Boundanes in Polycrystalline

La(sub 1.85)Sr(sub 0.15)CuO(sub 4-y).

PB90-1 88269 001,577

LAPLACE TRANSFORMATION
Tables of the Inverse Laplace Transform of the Function

e sup (-S (sup beta)).

PB91-107680 001,293

LASER BEAMS
Ceramic Thermochemistry and Kinetics from Laser-In-

duced Vaporization Mass Spectrometry.
PB90- 153503 001,135

Cluster Ion Formation under Laser Bombardment - Stud-

ies of Recombination Using Isotope Labeling.

PB90-1 70424 000,287

Scanning System for Measuring Uniformity of Laser De-
tector Response and Laser Beam Dimensions.
PB90-257619 001,491

LASER COOLING
Laser Cooling.

PB90-206764 001,731

LASER DAMAGE
Laser Induced Damage in Optical Materials: 1988.

PB90-185570 001,225

LASER FREQUENCIES
Far Infrared Lasing Frequencies of CH2DOD,
PB91-134809 001.505

LASER HEATING
Laser-Induced Vaporization Mass Spectrometry of Re-
fractory Materials: Apparatus and the BN System.
PB90- 152836 001,133

LASER INDUCED DESORPTION
Laser-Induced Desorption: State-Resolved Evidence for

Carrier Driven Processes.
PB91-112037 000.494

Laser-Excited Hot-Electron Induced Desorption: A Theo-
retical Model Applied to N0/Pt(111).
PB91 -118240 000,503

LASER INTERFEROMETERS
Optical Interferometer in Space,
PB90-271081 000.043

Laser Interferometer for Gravitational Wave Astronomy in

Space.
PB91-118596 001.790

LASER MICROPROBE MASS SPECTROSCOPY
Pattern Differences in Laser Microprobe Mass Spectra of

Negative Ion Carbon Clusters.

PB90- 149360 000.579

Fingerprinting of Chemical Species in Microparticles: Cor-
relative Laser and Electron Microprobe Studies.

PB90-1 52570 000,218

Effects of Sample Geometry on Interelemenl Quantitation
in Laser Microprobe Mass Spectrometry.
PB90-152588 000.219

Inorganic Cluster Ion Formation in the Laser Microprobe.
PB90-1 52729 000.225

LASER RADIATION
Experimental Investigations of the Role of Laser Field

Fluctuations in Non-Linear Optical Absorption Processes.
DE86006919 001,465

LASER SPECTROMETERS
Microphone Triggering Circuit for Elimination of Mechani-
cally Induced Frequency-Jitter in Diode Laser Spectrom-
eters: Implications for Quantitative Analysis.

PB90-1 88327 000.236

LASER SPECTROSCOPY
Cooled Ion Frequency Standard (FY 89).

AD-A212 335/4 001.464

Observations Derived from the Application of Principal

Component Analysis to Laser Microprobe Mass Spec-
trometry,

PB90-1 49352 000,210

Tunable Dye Laser Spectrometry.
PB90- 192576 001,480

Heterodyne Frequency Measurements of (12)C(16)0
Laser Transitions Near 2050 cm(-1).

PB90-206897 000,425

LASER STABILITY
Ultra Stable Cavity-Stabilized Lasers with SubHertz
Linewidth.

PB90-261108 001,494

LASERS
Search for Optical Molasses in a Vapor Cell: General
Analysis and Experimental Attempt.
PB90-1 63932 001,474

Diode Laser Measurement of the (nu sub 3) Band of
(14)CO(sub 2).

PB90-188319 000,393

Laser-Enhanced Ionization Spectroscopy in Flames and
Plasmas.
PB90-1 93327 000,411

LASERS & THEIR APPLICATIONS
Free-Electron Laser Driven by the NBS (National Bureau
of Standards) CW Microtron.

AD-A201 170/8 001,462

Reflection Matrix for Optical Resonators in FEL (Free
Electron Lasers) Oscillators.

AD-A201 778/8 001,463

High Resolution Inverse Raman Spectroscopy of the CO
Q Branch.
AD-A205 450/0 000,298

Experimental Investigations of the Role of Laser Field

Fluctuations in Non-Linear Optical Absorption Processes.
DE86006919 001,465

Optical Feedback Locking of Semiconductor Lasers.
PATENT-4 907 237 001,467

Method and Apparatus for Producing a Photopumped
VUV Laser in M06^- Ion-Containing Plasma.
PATENT-4 939 744 001,468

Tunable Far Infrared Laser Spectroscopy,
PB90- 136458 001,469

New Theoretical Aspects in DIET,
PB91-134015 000.512

Distance Measurements in Space: Gravitational Physics
Tests and a Proposed Laser Gravitational Wave Antenna.
PB90-1 36870 001,681

NIST/NRL (National Institute of Standards and Technolo-
gy/Naval Research Laboratory) Free-Electron Laser Fa-
cility.

PB90-170135 001.475

Laser Induced Damage in Optical Materials: 1988.
PB90-1 85570 001,225

Tunable Dye Laser Spectrometry,
PB90-1 92576 001,480

Apollo Retroreflector Arrays Revisited: A Lunar Beaconed
Arrary.

PB90-254525 001,811

Ultra Stable Cavity-Stabilized Lasers with SubHertz
Linewidth.

PB90-261108 001,494

Laser-Induced Desorption: State-Resolved Evidence for

Carrier Driven Processes.
PB91-1 12037 000,494

Optical Stabilization of Semiconductor Lasers.
PB91 -134098 001,504
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LATTICE PARAMETERS
X-ray Photoelectron and Auger Electron Forward-Scatter-

ing Studies of Lattice Expansions and Contractions in

Epitaxial Films.

PB91-112144 001,647

LAVAS
Pyroxene-Melt Equilibria: An Updated Model.
PB90-1 70408 001.384

LAW ENFORCEMENT
Automated Fingerprint Identification Systems Bench Mark
Tests of Relative Performance.
PB90- 170457 001,834

Mobile Antennas.
PB90-218108 000,810

Measurement of Electric Field Strengtfi Near Higfier Pow-
ered Personal Transceivers.

PB91-107268 000,639

LEAD (METAL)
Methods for Measuring Lead Concentrations in Paint

Films.

PB90-1 56985 001,172

Screening Procedures for Detecting Lead in Existing

Paint Films: A Literature Review.
PB90-1 62082 001,173

Potential Methods for Measuring and Detecting Lead in

Existing Paint Films: A Literature Review.
PB90-162124 001.174

LEAD PAINT POISONING
Review of Current Research and Activities Involving

Characterization, Abatement and Disposal of Lead-Con-
taining Paint Films.

PB90-225954 000.984

LEAD STRONTIUM YTTRIUM CUPRATES
Crystal Structure, Atomic Ordering and Charge Localiza-

tion in Pb2Sr2Y(sub 1 -x)CaxCu30(sub 8-1- delta) (x= 0,

delta = 1.47).

PB91-1 12375 001.650

LEADERSHIP
Malcolm Baldrige National Quality Improvement Award.
PB90-2 18082 000.005

LEAKAGE
Estimating Air Leakage through Doors for Smoke Control.

PB90-218298 000,095

LENGTH
Laser Length Metrology.

PB90-169418 001.697

Effect of Phase Length on Column Selectivity for the

Separation of Polycyclic Aromatic Hydrocarbons by Re-
versed-Phase Liquid Chromatography.
PB9P-1 88350 000.237

LETHAL DOSAGE
Reporting Combustion Product Toxicity Test Results.

PB91-112300 001,371

LEUCINE
Arqine Substituted for Leucine at Position 195 Produces
a Cyclic Amp-Independent Form of the 'Escherichia Coli'

Cyclic AMP Receptor Protein.

PB90-1 53446 001.324

LEUNG-GRIFFITHS MODEL
Modified Leung-Griffiths Model for Vapor-Liquid Equilibria:

Application to Polar Fluid Mixtures.

PB90-206996 000.429

LEVITATION
Raman Spectroscopy of Single Optically Levitated Drop-

lets.

PB90-1 52695 000,331

LIBRARY OF CONGRESS
Ventilation and Air Quality Investigation of the Madison
Building. Phase 1 Report.

PB90-155417 000,081

LIFE CYCLE COSTS
Discount Factor Tables for Life-Cycle Cost Analyses.

PB90-1 47968 000,205

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis 1990.
PB90-219858 000.201

Federal Building Life-Cycle Cost (FBLCC) Program (for

Microcomputers).
PB90-501198 000,202

NBS (National Bureau of Standards) Life-Cycle Cost
(NBSLCC) Program (for Microcomputers).

PB90-501206 000.961

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis 1991. Annual Supplement to NIST Handbook
135 and NBS Special Publication 709.

PB91-113613 000,962

LIFE EXPECTANCY
Measuring Medical Cost and Life Expectancy Impacts of

Changes in Cigarette Sales.

PB91 -112367 000,992

LIGHT AMPLIFIERS
Recirculating Pulse Erbium-Fiber Ring Amplifier.

PB91 -118505 001,503

LIGHT SCATTERING
Measurement and Prediction of Raman Q-Branch Line

Self-Broadening Coefficients for CO from 400 to 1 500 K.

AD-A21 0 933/8 000.302

Optical Heterodyne Densitometer.
N89-1 3323/5 001.466

Scanning Scattering Microscope with Hemispherical
Mirror and Microfocused Beam.
PATENT-4 954 722 000.996

Neutron and Light-Scattering Studies of DNA Gyrase and
Its Complex with DNA.
PB90-206053 001.330

Redistributed Spectrum of Scattered Light.

PB91-101402 001.501

LIGHT SOURCES
Color and Lighting.

PB90-1 36482 000,079

Laser Produced Plasma X-ray Ultraviolet (XUV) Radiation
Source.
PB90-254392 001,485

LIGHTING SYSTEMS
Second-Level Post-Occupancy Evaluation (POE) Analy-
sis.

DE890 1 4520 000, 078

LIME CEMENTS
Mechanisms of Deterioration in Cement-Based Materials
and in Lime Mortar.

PB90-271198 001,199

LIMIT DESIGN METHOD
Load Duration and Probability Based Design of Wood
Structural Members.
PB90-149410 000,169

LINE SPECTRA
Broadening and Shitting of the Raman 0 Branch of HD.
AD-A209 360/7 000,299

Fundamental Molecular Data to Support CARS (Coherent
Anti Stokes Resonance Raman Spectrometry) Diagnos-
tics of Temperature, Pressure, and Species Concentra-
tion.

AD-A21 2 411/3 000,304

LINE WIDTH
Relationship between Accelerating Voltage and Electron
Detection Modes to Linewidth Measurement in an SEM
(Scanning Electron Microscope).
PB90-1 70960 000,868

X-ray Line Broadening Study on Shock-Modified Hema-
tite.

PB90-206145 000,421

LINEAR POLARIZATION
Polarization Effects in Molecular X-Ray Fluorescence.
PB90- 170259 000,365

LINEAR PROGRAMMING
Optimal 3-Dimensional Methods for Linear Programming.
PB90-1 55391 001,296

LINEAR REGRESSION
Some Thoughts on Variable-Selection in Multiple Regres-
sion.

PB90-169772 001.300

LINES OF FORCE
Theory of Chemically Induced Kink Formation on Cracks
in Silica. 2. Force Law Calculations.

PB90-170317 001.141

LIPOSOMES
Behavior of Liposomes in Flow Injection Systems.
PB90-241332 000.247

Liposome-Based Flow Injection Enzyme Immunoassay
for Theophylline.

PB91-101675 001.313

LIQUEFIED GASES
Method and Apparatus for Supercritical Fluid Extraction

Solution Separation.

PATENT-4 962 275 000,316

LIQUID CHROMATOGRAPHY
Determination of Cyclodextrin Formation Constants Using
Dynamic Coupled-Column Liquid Chromatography.
PB90- 170036 000.228

Catalytic Oxygen-Scrubber for Liquid Chromatography.
PB90-170192 000.230

Enhancement of Sensitivity in Capillary Supercritical Fluid

Chromatography through Optimization of Injection and
Detection Techniques.
PB90-1 70432 000,233

Determination of Column Selectivity Toward Polycyclic

Aromatic Hydrocarbons.
PB90-1 88343 000.395

Effect of Phase Length on Column Selectivity for the
Separation of Polycyclic Aromatic Hydrocarbons by Re-
versed-Phase Liquid Chromatography.
PB90- 188350 000.237

Liquid Chromatography Element-Specific Detection Sys-
tems for Analysis of Molecular Species.
PB90-241555 000.248

Anomalous Behavior of Selected Methyl-Substituted Poly-

cyclic Aromatic Hydrocarbons in Reversed-Phase Liquid

Chromatography.
PB91 -112730 000.256

Investigations of Selectivity in Reversed-Phase Liquid

Chromatography on Chemically Bonded CIS Phases.
PB91-135012 000.518

LIQUID COLUMN CHROMATOGRAPHY
Evaluation of Shape Selectivity in Liquid Chromatogra-
phy.

PB90-241688 000,457

LIQUID CRYSTALS
Phase Behavior and Gelation of a Rod-Like Polymer in

Solution and Implications for Microcellular Foam Morphol-
ogy.

PB90-261132 000,546

X-ray Analysis of a Liquid Crystal Phase Diacetylene Po-
lymerization.

PB91-101543 000.552

LIQUID DIELECTRICS
Research for Electric Energy Systems - An Annual
Report (1989).
PB90-228032 000.945

LIQUID FUELS
Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report and Program Plan, November 1986.
DE89015147 000.575

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report and Program Plan, March 1988.
DE89015148 000576

LIQUID HELIUM
State Equation of Liquid Helium - 4 from 0.8 to 2.5 K
PB91 -133801 001,794

LIQUID HYDROGEN
Onset of Nucleate and Film Boiling Resulting from Tran-
sient Heat Transfer to Liquid Hydrogen.
PB90-254764 000,467

LIQUID INJECTION
Enhancement of Sensitivity in Capillary Supercritical Fluid
Chromatography through Optimization of Injection and
Detection Techniques.
PB90-170432 000,233

LIQUID-LIQUID INTERFACES
Elastic Effects during Late Stage Phase Transformations.
PB91 -134841 000,516

LIQUID METAL CYLINDERS
Stability of a Current-Carrying Hollow Liquid-Metal Cylin-
der.

PB90- 169467 001,698

LIQUID METALS
Dynamic Technique for Thermophysical Measurements at
High Temperatures in a Microgravity Environment.
PB90-271255 001,824

Dynamic Technique for Measuring Surface Tension at
High Temperatures in a Microgravity Environment
PB90-271578 001,825

Effect of Surface Tension Anisotropy on Cellular Morpho-
logies.

PB91-101444 001.262

LIQUID OXYGEN
Vortex Shedding Flowmeters for High Velocity Liquids.
PB90-192659 000.601

LIQUID PHASES
Transpiration Mass Spectrometry of Liquid LIF: Vaporiza-
tion Thermochemistry and Electron Impact Fragmenta-
tion.

PB90-150137 000.324

Effect of Phase Length on Column Selectivity for the
Separation of Polycyclic Aromatic Hydrocarbons by Re-
versed-Phase Liquid Chromatography.
PB90-1 88350 000,237

Correlation between Gas Phase and Solution Phase
Reactivities of Hydroxyl Radicals Towards Saturated Or-
ganic Compounds.
PB90-193459 000,413

LIQUID-SOLID INTERFACES
Effect of an Electric Field on the Morphological Stability

of the Crystal-Melt Interface on a Binary Alloy.

PB90-1 93541 001,256

Interface Instabilities during Laser Melting of Thin Films
PB90-271552 001,635

Elastic Effects during Late Stage Phase Transformations.
PB91 -134841 000,516

LIQUID-VAPOR EQUILIBRIUM
Modified Leung-Griffiths Model for Vapor-Liquid Equilibria:

Application to Polar Fluid Mixtures.

PB90-206996 000,429

Vapor-Liquid Equilibrium in Binary Systems of Chlorotri-
fluoromethane with n-Butane and Isobutane.
PB91-101642 000,491

Vapor-Liquid Equilibrium of Carbon Dioxide with Isobu-
tane and n-Butane: Modified Leung-Griffiths Correlation
and Data Evaluation.

PB91 -167460 000.520

LIQUID-VAPOR INTERFACES
Systematics of Wetting at the Vapor-Liquid Interface.

PB90-1 88392 000.397

LIQUID WASTE DISPOSAL
Development of Test Methods to Determine the Compat-
ibility of Liquid Hazardous Materials with Polyethylene
Packagings.
PB90-235417 000.985

LIQUIDS
Dynamic Thermophysical Measurements in Space.
N89-20317/8 001.822

Sott-Tissue-Substitute Liquid.
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PB90-1 49097 001,352

Reduction Potentials of One-Electron Couples Involving

Free Radicals in Aqueous Solution.

PB90-161274 000.342

Properties of a Soft-Sptiere Liquid from Non-Newtonian
N/lolecular Dynamics.
PB90-254707 001,750

Ergodic Convergence in Liquids and Glasses.

PB90-254814 001.752

Heat Induced Instability in a IVIodel Liquid.

PB91-133991 001,796

LITHIOMARSTURITE
Lithiomarsturite, a New Member of the Pyroxenoid Group,

from North Carolina.

PB90-261322 001,388

LITHIUM ALLOYS
Soft X-Ray Emission Spectra and the Bonding of Alumi-

num.
DE88000591 001,513

High Spatial Resolution Secondary Ion Imaging and Sec-

ondary Ion Mass Spectrometry of Aluminum-Lithium

Alloys.

PB90-193574 001,257

Mechanism of Stress Corrosion Crack Growth Resistance

of Al-Li-Cu Alloys; Role of Grain Boundary Precipitates.

PB91-134817 001,205

LITHIUM FLUORIDES
Transpiration Mass Spectrometry of Liquid LiF: Vaporiza-

tion Thermochemistry and Electron Impact Fragmenta-

tion.

PB90-150137 000,324

LITHOGRAPHY
Three Dimensional Modeling of Optical Microlithography

for Positive Photoresists.

PB90-1 87501 000.869

New Approach to Accurate X-ray Mask Measurements in

a Scanning Electron Microscope.

PB90-218025 001.440

Three Dimensional Modeling of Optical Microlithography

for Positive Photoresists.

PB90-241233 001.068

LOADS (FORCES)
Load Duration and Probability Based Design of Wood
Structural Members.
PB90-1 49410 000.169

PB91-1 12607 001,220

K(sub R)-Curve with Dugdale Model.

PB90-1 69665 000 170

LOCAL AREA NETWORKS (LAN)

Measurements of a Transport Implementation Running

Over an IEEE 802.3 Local Area Network.

PB90-218066 000,749

LOGISTIC SUPPORT
Graphics Standards in the Computer-Aided Acquisition

and Logistic Support (CALS) Program. Fiscal Year 1989,

Volume 2. MIL-D-28003 Revisions, CGM Registration.

PB90-228016 001,379

LOGISTICS SUPPORT
Presentations at CALS Conference (Computer-Aided Ac-

quisition and Logistic Support). Phase 1.2. Conferences.

A DoD/lndustry/NIST (National Institute of Standards

Technology) Conference. Held in Philadelphia, Pennsyl-

vania on Apr 20, 1989, Anaheim, California on Apr 27,

1989 and Gaithersburg, Maryland on May 2, 1989.

AD-A213 937/6 001,375

LOW TEMPERATURE SCIENCE & ENGINEERING
Tensile Strength and Ductility of Indium.

PB90- 152497 001,249

Materials Studies for Magnetic Fusion Energy Applica-

tions at Low Temperatures-XII.

PB90-1 57553 001,395

Reactions of H(sub 2) with He(1 + ) at Temperatures
Below 40 K.

PB90-171042 000,377

Low-Temperature Magnetic-Elastic Anomalies in FCC
(Face-Centered-Cubic) Fe-Cr-Ni Alloys.

PB90-187816 001,213

Pulse Tube Refrigeration; A New Type of Cryocooler.

PB90-1 92469 001,119

Laser-Induced Photoassociation of Ultracold Sodium
Atoms.
PB90- 193293 001,719

Superconductivity and the Quantization of Energy.

PB90-205766 001.723

Austenitic Stainless Steels with Emphasis on Strength at

Low Temperatures.
PB90-218462 001,218

Critical Currents of High (T sub c) Superconductors; Pin-

ning, Weak Links, Conduction, Anisotropy, and Contact
Resistivities.

PB90-241456 001.618

Dynamical Aspects of Anisotropic Correlations in Super-

cooled Liquids.

PB90-241613 000.454

Materials Studies for Magnetic Fusion Energy Applica-

tions at Low Temperatures-XIII.

PB91-107086 001.396

Low-Temperature Properties of High-Manganese Austen-
itic Steels.

Superconducting Inductance Bolometer with Potential

Photon-Counting Sensitivity; A Progress Report.

PB91 -118489 000,941

State Equation of Liquid Helium - 4 from 0.8 to 2.5 K.

PB91 -133801 001,794

Fabrication of Ultrasmall Nb-AIOx-Nb Josephson Tunnel
Junctions.
PB91 -134361 000,863

LUBRICANTS
Aluminum Hydroxides as Solid Lubricants.

PATENT-4 919 829 001,221

Chemiluminescence Instrumentation for Fuel and Lubri-

cant Oxidation Studies.

PB90-1 92428 000,403

Oxidative Degradation Mechanisms of Lubricants.

PB91-118323 001,117

LUBRICATING OILS
Chemiluminescence Instrumentation for Fuel and Lubri-

cant Oxidation Studies.

PB90- 192428 000,403

LUBRICATION
Lubricated Wear Behavior of Composition Modulated
Nickel-Copper Coatings.
PB90- 188301 001,114

LUMINANCE
Evaluation of the Role of Luminance Distributions in Oc-
cupant Response to Lighting.

PB90-241381 000,100

LUMINOUS INTENSITY
Color and Lighting.

PB90-1 36482 000.079

LUNAR RANGEFINDING
Apollo Retroreflector Arrays Revisited; A Lunar Beaconed
Arrary.

PB90-254525 001,811

MI-TRANSITIONS
3P1-3P2 Magnetic-Dipole Transition in the Ground Con-
figuration of Co XX.
PB91-1 12094 001,778

MACHINE TOOLS
Implementing Fast Part Probing and Error Compensation
on Machine Tools.

PB91 -112771 001.111

MACHINING
RCS Application Example; Tool Changing on a Horizontal

Machining Center.

PB90-217910 001,047

Development Plan: Step Production Cell, National PDES
Testbed Report Series.

PB91-107243 000,765

MAGIC ANGLE SPINNING (FREE INDEX)
Proton MAS NMR Method for Determining Intimate

Mixing in Polymer Blends.

PB90- 193368 000.535

MAGNESIUM ALLOYS
Soft X-Ray Emission Spectra and the Bonding of Alumi-
num,
DE88000591 001,513

MAGNESIUM OXIDES
Photon Stimulated Desorption Induced by Core Exciton

States in MgO.
PB90-1 69293 000,349

Ion Desorption Induced by Core Exciton States in MgO.
PB90-218157 000,436

MAGNETIC ANISOTROPY
Development of Magnetic Anisotropies in Ultrathin Epi-

taxial Films of Fe(OOI) and Ni(OOI).

PB90-1 70523 001,566

MAGNETIC DOMAINS
Magnetic Microstructure of the (0001) Surface of hep
Cobalt.

PB90- 150228 001,550

Magnetic Microstructure of Thin Films and Surfaces; Ex-

ploiting Spin-Polarized Electrons in the SEM and STM.
PB90-188210 000,388

MAGNETIC FIELDS
AC Electric and Magnetic Field Measurement Fundamen-
tals.

PB91-112441 000,947

Optimal Experimental Design for In vitro Studies with ELF
Magnetic Fields.

PB91 -118414 001,367

Recent Advances in Faraday Effect Sensors.
PB91 -133934 000,848

MAGNETIC FILMS
Development of Magnetic Anisotropies in Ultrathin Epi-

taxial Films of Fe(OOI) and Ni(OOI).

PB90- 170523 001,566

MAGNETIC FLUX
Flux Flow and Flux Dynamics in High-T(Sub c)

Superconductors.(Abstract Only).

N90-27797/1 001,516

MAGNETIC MEASUREMENT
Magnetic Microstructure Imaging Using Scanning Elec-

tron Microscopy with Polarization Analysis.

PB90-206848 001,015

Polarimetric Magnetic Field Sensors Based on Yttrium
Iron Garnet.
PB90-218009 000,839

MAGNETIC ORDERING
Magnetic Rare Earth Superlattices.

PB90- 170341 001.564

Magnetic Ordering of Nd in (Nd, Ce)(sub 2)CuO(sub 4).

PB90-192311 001.585

Magnetic Order and Spin Fluctuations in Oxide Supercon-
ductors.

PB90-254772 001,621

Two-Dimensional Magnetic Order of Er in ErBa2Cu307.
PB90-254780 001,622

Magnetic Properties of Pr in Non-Superconducting
PrBa2Cu307.
PB90-254913 001,624

Magnetic Phase Transitions in Nd2Cu04.
PB90-254921 001,625

Two- and Three-Dimensional Magnetic Order of the
Rare-Earth Ions in RBa2Cu408.
PB90-254970 001,626

Antiferromagnetic Ordering in Superconducting and
Oxygen-Deficient Nonsuperconducting RBa2Cu30(7-
delta) Compounds (R = Nd and Sm).
PB90-261413 001.629

MAGNETIC PERMEABILITY
Facilities for Improving Evaluations of Electromagnetic
Susceptibilities of Weapon Systems and Electronic Equip-
ment.
PB90-1 55862 001,376

MAGNETIC STORAGE
Magnetic Microstructure of Thin Films and Surfaces; Ex-
ploiting Spin-Polarized Electrons in the SEM and STM.
PB90-188210 000,388

MAGNETIC SUSCEPTIBILITY
Magnetic Susceptibility of Inconel Alloys 718, 625, and
600 at Cryogenic Temperatures.
PB91 -134031 001,268

MAGNETISM
Surface, Interface, and Thin-Film Magnetism.
PB91-112177 001,648

Large Surface Anisotropies in Ultrathin Films of bcc and
fee Fe(OOI).

PB91-1 12284 001,649

MAGNETITE
Small Angle Neutron and X-Ray Scattering from Magne-
tite Crystals in Magnetotactic Bacteria.
PB90-1 69848 001.342

Small-Angle Neutron Scattering from Bacterial Magnetite.
PB90-241571 001,345

MAGNETIZATION
Magnetization of Imperfect Superconducting Grains.
PB90-1 52471 001,552

MAGNETO-OPTICS
Magneto-Optical Investigation of Impurity and Defect
Levels in HgCdTe Alloys.

PB90-2 18090 001,607

MAGNETOOPTICS
Donor-Shifted Phonon-Assisted Magneto-Optical Reson-
ances in n-lnSb.

PB90-1 70242 001.562

MAGNETOSOMES
Small Angle Neutron and X-Ray Scattering from Magne-
tite Crystals in Magnetotactic Bacteria.
PB90-1 69848 001,342

Small-Angle Neutron Scattering from Bacterial Magnetite.
PB90-241571 001,345

MAGNETOTACTIC BACTERIA
Small Angle Neutron and X-Ray Scattenng from Magne-
tite Crystals in Magnetotactic Bacteria.

PB90-1 69848 001.342

Small-Angle Neutron Scattering from Bacterial Magnetite.
PB90-241571 001.345

MAINTENANCE MANAGEMENT
Automated Maintenance Management Program Part 2;

The Integration of Databases and Image Processing Re-
sults for the Ouantitative Assessment of the Exterior
Condition of Metal Buildings.

PB90-1 62090 000.108

System Requirements Analysis for the U.S. Army Rock
Island Arsenal Tool Management System.
PB90-269465 001,380

Measuring Economic Performance.
PB90-271511 000,198

MALCOLM BALDRIDGE NATIONAL QUALITY
IMPROVEMENT ACT OF 1987

Malcolm Baldrige National Quality Improvement Award.
PB90-218082 000,005

MAN COMPUTER INTERFACE
User Interface Component of the Applications Portability

Profile. Category; Software Standard. Subcategory; Appli-
cation Program Interface.

F1PSPUB 158 000,742

AMPLE Core Interpreter; User's Guide (Version 1.0).
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PB91-107250 001,057

MANAGEMENT
Development Plan Configuration Management Systems
and Services.

PB91-107615 000.003

Methodology for Certifying Sensitive Computer Applica-
tions.

PB91-120162 000,001

MANAGEMENT INFORMATION SYSTEMS
Presentations at CALS Conference (Computer-Aided Ac-
quisition and Logistic Support). Pfiase 1.2. Conferences.
A DoD/lndustry/NIST (National Institute of Standards
Technology) Conference. Held in Philadelphia, Pennsyl-
vania on Apr 20, 1989, Anaheim, California on Apr 27,

1989 and Gaithersburg, Maryland on May 2, 1989.
AD-A213 937/6 001.375

Domestic Disaster Recovery Plan for PCs, OlS, and
Small VS Systems.
PB90-265240 000,794

MANGANESE ALLOYS
Quasicrystalline Structures of Transition Metal/Metalloid

DE86002932 001,242

Soft X-Ray Emission Spectra and the Bonding of Alumi-

num.
DEe8000591 001,513

Patterson Fourier Analysis of the Icosahedral (AI,Si)-Mn

Alloy.

PB90-1 35799 001,243

MANGANESE STEELS
Low-Temperature Properties of High-Manganese Austen-
itic Steels.

PB91 -112607 001,220

MANIPULATORS
Manipulator Primitive Level World Modeling.

PB90-1 55805 001,090

Manipulator Servo Level World Modeling.

PB90-155813 001.091

Optimal Control of a Flexible Robot Arm.
PB90- 169384 001.092

Dynamic Equations for a Two-Link Flexible Robot Arm.
PB90-169392 001.093
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Monitoring the Quality of Mix of Polymer Melts with Par-

ticulate Fillers Using Fluorescence Spectroscopy.
PB90-205907 000.537

MEMBRANE TRANSPORT
Glycine Permeation through Na(1 -I- ), Ag(1 + ) and
Cs(1 -I- ) - Forms of Perfluorosulfonated Ion Exchange
Membranes.
PB90-1 70465 000,369

Overview of Membrane Research at NIST/CCT.
PB90-271594 000.482

MEMBRANES
Update: ASTM (American Society for Testing and Materi-
als) Standards for Single-Ply Membranes.
PB90-1 70739 000.130

Steady State Coupled Transport of Nitric Acid through a
Hollow Fiber Supported Liquid Membrane.
PB90-217837 000.281

Fabrication of Thin, Freestanding, Single-Crystal, Semi-
conductor Membranes.
PB90-271446 000,878

Problems and Artifacts on Extraction Replicas of Mem-
brane Filters.

PB91-1 18612 000979

Separation of Amino Acids Using Composite Ion Ex-
change Membranes.
PB91-133975 001.314

MEMORY (COMPUTERS)
NIST (National Institute of Standards and Technology)
Network Common Memory User Manual.
PB90- 183260 000,716

MEMORY DEVICES
Scanning Electron Microscopy with Polarization Analysis
Studies of Ni-Fe Magnetic Memory Elements.
PB90-1 50236 001,551

State Occupancy Information for Performance Compari-
sons.

PB91-112870 000.771

MERCURY
Hg(1 + ) Single Ion Spectroscopy.
PB90-187519

MERCURY AMALGAMS
Brushing Up on the History of Intermetallics in Dentistry.

PB90-261389 000.073

MERCURY CADMIUM TELLURIDES
Temperature and Composition Dependence of the
Energy Gap of Hg(sub 1-x)Cd(sub x)Te by Two-Photon
Magneto Absorption Techniques.
PB90-206889 001.599

MERCURY IONS

000.383

Hg(1 -I- ) Single Ion Spectroscopy.
PB90-260928 001.755

MERCURY TELLURIDES
Magneto-Optical Investigation of Impurity and Defect
Levels in HgCdTe Alloys.

PB90-218090 001.607

MESH GENERATION
Mesh Monitor Casting of Ni-Cr Alloys: Element Effects.

PB90-1 70853 001.251

MESH MONITOR
Mesh Monitor Casting of Ni-Cr Alloys: Element Effects.

PB90-1 70853 001.251

MESONS
Current View of the iota/E System.
PB90-218371 001.742

MESSAGE PROCESSING
Guidelines for the Evaluation of Message Handling Sys-
tems Implementations.
PB90-269598 000.622

Message Handling Systems Interoperability Tests.
PB91-1 12789 000.732

METABOLISM
Binding of Substituted cis-Pt(ll)-Diammines to Duplex
DNA.
PB90-218447 001.335

METABOLITES
Mass Spectral Identification of 2-Amino-4-(5-Nitro-2-
Furyl)thiazole Metabolites.

PB90-1 70309 001.310

METAL COATINGS
Lubricated Wear Behavior of Composition Modulated
Nickel-Copper Coatings.
PB90-1 88301 001.114

METAL COMPOUNDS
Development of Metastable Processing Paths for High
Temperature Alloys.

AD-A210 550/0 001.240

METAL CONTAINING ORGANIC COMPOUNDS
Engineering of Binding Affinity at Metal Ion Binding Sites
for the Stabilization of Proteins: Subtilisin as a Test Case.
PB90-1 52455 001.309

METAL FIBERS
Guided Interface Waves.
PB91-118158 001.189

METAL FILMS
Sputtering-lnduced Surface Roughness of Metallic Thin
Films.

PB90-205824 000,416

Structural Characterization of Thin Metal Overlayers by X-
ray Photoelectron and Auger-Electron Forward Scatter-
ing.

PB90-254491 000.462

Observation of Gold Thin Film Growth with Reflection
Electron Microscopy.
PB91-101329 001.021
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METROLOGY: PHYSICAL MEASUREMENTS

METAL LEACHING
Microbial Metal Leaching and Resource Recovery Proc-

PB9lf-192410 000.952

METAL MATRIX COMPOSITES
Internal Strain (Stress) in an SiC-AI Particle-Reinforced

Composite: An X-ray Diffraction Study.

PB9 1-1 07425 001.188

Guided Interface Waves.
PB91 -118158 001,189

Measurement of Fiber Fracture and Fiber-Matrix Interface

Shear Strengths in Metal Matrix Composites.

PB91-133884 001.190

METAL OXIDE SEMICONDUCTORS
Small Signal Modeling of the MOSOS Capacitor.

PB90- 187642 000.870

METAL OXIDE TRANSISTORS
New^ Method of Extracting the Channel Length from the

Gate Current of p-ChanneT MOSFETs.
PB91-101352 000.879

Turn-Off Failure of Power MOSFET's.
PB91 -107367 000.882

Investigation of the Threshold Votage of MOSFETs with

Position- and Potential-Dependent Interface Trap Distri-

butions Using a Fixed-Point Method.

PB91 -112235 000.885

METAL PLATES
Wide-Plate Crack-Arrest Tests Utilizing a Prototypical

Pressure Vessel Steel.

PB90-1 70770 001.429

Crystallographic Texture in Rolled Aluminum Plates; Neu-

tron Pole Figure Measurements.
PB90-1 92485 001,253

Wide Plate Crack Arrest Testing: Evolution of Experimen-

tal Procedures.
PB91-101170 001.666

METAL SHEETS
Ultrasonic Methods of Texture Monitoring for Character-

ization of Formability of Rolled Aluminum Sheet.

PB90-1 35948 001.245

METALLIC GLASSES
Quasicrystalline Structures of Transition Metal/Metalloid

Glasses.

DE86002932 001.242

Photoelastic Characteristics of Fluorozirconate and Tran-

sition-Metal Fluoride Glasses.

PB90-170119 001,139

METALLICITY
Metallicity and Gap States in Tunneling to Fe Clusters on
GaAs(IIO).
PB90-1 36466 001.526

METALLIFEROUS MINERALS
Developments in Atomic-Absorption, X-ray Fluorescence,

and Plasma-Emission Spectrometry for the Analysis of

Metals and Ores.

PB90-1 36961 001.390

METALLIZED FIBERS
Mathematical Modeling of the Deposition of Alloys Onto
Moving Fibers.

PB90-254376 001.180

METALLIZING
Report on an Interlaboratory Electromigration Experiment.

AD-A1 69 652/5 000.864

METALLOTHIONEIN
Autoregulation of the Yeast Copper Metallothionein Gene
Depends on Metal Binding.

PB90-206103 001.331

METALLURGY
Institute for Materials Science and Engineering: Metallur-

gy Division, Technical Activities 1989.

PB90-161159 001.276

METALS
Plate-Like Rigid Inclusions and the Ductile-Brittle Transi-

tion.

PB90-1 36656 001,247

Developments in Atomic-Absorption, X-ray Fluorescence,

and Plasma-Emission Spectrometry for the Analysis of

Metals and Ores.

PB90-1 36961 001,390

Environmentally Induced Cracking.

PB90-149485 001,192

Mechanism, Measurement, and Influence of Properties

on the Galling of Metals.

PB90-1 60334 001,275

Institute for Materials Science and Engineering: Metallur-

gy Division, Technical Activities 1989.

PB90-161159 001.276

Journal of Research of the National Institute of Stand-

ards and Technology. November-December 1989.

Volume 94. Number 6.

PB90-1 63874 000.343

Electrodeposition of an Aluminum-Manganese Metallic

Glass from Molten Salts.

PB90- 188509 001.252

Energy Transfers in the Quasielastic Scattering of 70-

1250-eV Electrons by Surfaces.

PB90-254517 000.464

X-ray Diffraction Studies of Ni-Cr-Based Amorphous
Alloys.

PB91-101683 001,263

Morphological Stability during Alloy Solidification,

PB91-112060 001,264

Significance of Cell Fluorescence Color of Acridine

Orange-Stained 'Thiobacillus ferrooxidans' Under Epi-

fluorescence Microscopy.
PB91-135046 001.346

PB90-161670 001,473

METAMERISM
Calculation of Metameric Reflectances.

PB90-206087 001,482

METASTABLE STATE
Development of Metastable Processing Paths for High

Temperature Alloys.

AD-A210 550/0 001,240

METHACRYLATES
Synthesis and Properties of a Polyfluorinated Pprepo-
lymer Multifunctional Urethane Methacrylate.

PB90-260910 000,070

METHANE
Concentration Measurements of OH- and Equilibrium

Analysis in a Laminar Methane-Air Diffusion Flame.
PB90-242173 000,590

Sound Speed Measurements on Gas Mixtures of Natural

Gas Components Using a Cylindrical Resonator.

PB91 -135053 001,450

METHANOL LASERS
Far Infrared Lasing Frequencies of CH2D0D.
PB91 -134809 001,505

METHYL SULFOXIDE
Radiochromic Solutions for Reference Dosimetry.

PB90- 149303 001,353

METHYLAMINE
Group-Theoretical Formalism for the Large-Amplitude Vi-

bration-Rotation Problem in Methylamine-dl.

PB90-271586 000.481

METHYLBENZ (A)ANTHRACENE
Identification of Mutagenic Methylbenz(a)anthracene and
Methylchrysene Isomers in Natural Samples by Liquid

Chromatography and Shpol'skii Spectroscopy.
PB90-149212 000.209

METHYLCHRYSENE
Identification of Mutagenic Methylbenz(a)anthracene and
Methylchrysene Isomers in Natural Samples by Liquid

Chromatography and Shpol'skii Spectroscopy.

PB90-149212 000,209

METHYLCYCLOHEXANE
Universal Adsorption at the Vapor-Liquid Interface Near
the Consolute Point.

PB90-1 88400 000,398

METHYLENE RADICALS
Search for Methylene in the Orion Nebula.

PB90-1 70507 000,038

Analysis of CH(sub 2) a tilde (sup 1)A(sub 1) (1,0,0) and

(0,0,1) Coriolis-Coupled States, a tilde (sup 1)A(sub 1) - X
tilde (sup 3)B(sub 1) Spin-Orbit Coupling, and the Equilib-

rium Structure of CH(sub 2) a tilde (sup 1 )A(sub 1 ) State.

PB90-1 70952 000,375

METHYLIDYNE RADICALS
Rotational Spectrum of the CH Radical in Its a(4)Sigma-

State, Studied by Far-Infrared Laser Magnetic Reso-
nance.
PB90-254830 000,468

METHYLPEROXY RADICALS
Temperature Dependence of the Rate Constant for the

Gas Phase Disproportionation Reaction of CH(sub
3)0(sub 2) Radicals.

PB90-1 69251 000,347

Measurements of the Ultraviolet Absorption Cross-Sec-
tions for HO(sub 2) and CH(sub 3)0(sub 2) in the Gas
Ph3S6
PB90-1 69269 000,285

Kinetic Measurements of the Gas Phase HO(sub 2) -i-

CH(sub 3)0(sub 2) Cross-Disproportionation Reaction at

298K.
PB90-1 69277 000,348

METROLOGICAL ELECTRON MICROSCOPE
Scanning Electron Microscope-Based Metrological Elec-

tron Microscope System and New Prototype Scanning
Electron Microscope Magnification Standard.

PB90-207069 001,016

METROLOGY
National Institute of Standards and Technology Molecular
Measuring Machine: A Long-Range Scanning Tunneling

Microscope for Dimensional Metrology.

PB90- 136938 001,684

Thermal Effects of Handling Ball Bars.

PB90-147406 000,999

Index to the Reports of the National Conference on
Weights and Measure from the First to the Seventy-Third

(1905 to 1988)
PB90- 155334 001.001

Planar Near-Field Codes for Personal Computers.
PB90-1 55839 000.801

Metrology for Electromagnetic Technology: A Bibliogra-

phy of NIST (National Institute of Standards and Technol-
ogy) Publications.

Journal of Research of the National Institute of Stand-
ards and Technology. November-December 1989.
Volume 94, Number 6.

PB90- 163874 000.343

Laser Length Metrology.
PB90-169418 001.697

Relationship between Accelerating Voltage and Electron

Detection Modes to Linewidth Measurement in an SEM
(Scanning Electron Microscope).
PB90-170960 000.868

Experimental Aspects and Metrological Applications.

PB90-171034 001.571

Standards and High-Speed Instrumentation.

PB90- 187709 000.902

Metrology in Microlithography.

PB90-188194 001.072

Systems and Instruments in Site Surveys.
PB90-205808 000.944

Advanced System Characterizes Antennas to 65 GHz.
PB90-205998 000.808

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements. Covering Center Pro-
grams, April-June 1989, with 1990 CEEE Events Calen-
dar.

PB90-207309 000.823

Standard Field Generation for Microwaves and Millimeter

Waves.
PB90-217845 001.512

Point Source/Point Receiver Ultrasonic Wave Speed
Measurement.
PB90-217985 001.446

Calibration and Meaning of Antenna Factor and Gain for

EMI Antennas.
PB90-218439 000,811

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covenng Center Pro-
grams, October-December 1989, with 1990 CEEE Events
Calendar.
PB90-265232 000.920

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, January
to March 1990, with 1990 CEEE Events Calendar.
PB90-265265 000.921

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, January-March 1990, with 1990 CEEE Events Cal-
endar.

PB91-107201 000.881

Directory of European Regional Standards-Related Orga-
nizations.

PB91 -107599 001,026

Metrology for Space Power: Metrology Development and
Survey of Space-Based Measurements.
PB91 -107607 001,374

Low-Level Radioactivity Standards at the National Bureau
of Standards.
PB91-134122 001,799

Survey of Industrial, Agricultural, and Medical Applica-
tions of Radiometric Gauging and Process Control.

PB91-167452 001,088

METROLOGY: PHYSICAL MEASUREMENTS
National Institute of Standards and Technology Molecular
Measuring Machine: A Long-Range Scanning Tunneling
Microscope for Dimensional Metrology.
PB90-136938 001,684

Thermal Effects of Handling Ball Bars.
PB90-1 47406 000,999

Journal of Research of the National Institute of Stand-
ards and Technology. November-December 1989.
Volume 94, Number 6.

PB90-1 63874 000,343

Reduction of Uncertainties for Absolute Piston Gage
Pressure Measurements in the Atmospheric Pressure
Range.
PB90- 163882 000,054

Standard Reference Materials for Use in Precision Ther-
mometry.
PB90-1 69798 001,004

Metrological Electron Microscope for the Certification of
Magnification and Linewidth Artifacts for the Semiconduc-
tor Industry.

PB90- 192444 001,009

Resource Letter QHE-1: The Integral and Fractional

Quantum Hall Effects.

PB90-1 93350 001.596

Comparison of Methods for Determining Wear Volumes
and Surface Parameters of Spherically Tipped Sliders.

PB90-1 93558 001,227

Scanning Electron Microscope-Based Metrological Elec-
tron Microscope System and New Prototype Scanning
Electron Microscope Magnification Standard.
PB90-207069 001,016

New Approach to Accurate X-ray Mask Measurements in

a Scanning Electron Microscope.
PB90-2 18025 001,440
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Variances Based on Data with Dead Time between ttie

Measurements.
PB90-221821 001,303

Journal of Research of the National Institute of Stand-

ards and Technology. January-February 1990. Volume
95, Number 1.

PB90-235243 000,444

National Institute of Standards and Technology Ivlolecular

fvleasuring (ylachine Project: Metrology and Precision En-

gineering Design.

PB90-242207 001, 109

Journal of Reasearch of the National Institute of Stand-

ards and Technology. March-April 1990. Volume 95,

Number 2. Special Issue: Radon Measurement Standards

and Calibration.

PB90-255266 001.411

Journal of Research of the National Institute of Stand-

ards and Technology. May-June 1990. Volume 95,

Number 3.

PB90-256793 001,753

Standard Reference Materials: Description and Use of a
Precision Thermometer for the Clinical Laboratory, SRM
934.
PB90-257643 000,069

Ensemble Time and Frequency Stability of GPS Satellite

Clocks.

PB90-260902 000,632

Optical Waveguide Attenuation Measured by Photother-

mal Displacement.
PB90-261090 001,493

Reflectometer for Measurements of Scattering from Pho-

todiodes and Other Low Scattering Surfaces.

PB90-261207 000,844

Frequency Standards in the Optical Spectrum.

PB90-261397 001,759

Measurement of the Radiance Temperature (at 655 nm)

of Melting Graphite Near Its Triple Point by a Pulse-Heat-

ing Technique.
PB90-271263 001,124

Dynamic Technique for Measuring Surface Tension at

High Temperatures in a Microgravity Environment.

PB90-271578 001,825

Characterization of Clocks and Oscillators.

PB91-100909 000,637

Journal of Research of the National Institute of Stand-

ards and Technology. July-August 1990. Volume 95,

Number 4.

PB91-107656 000,938

Influence of Swirling Flow on Orifice and Turbine Flow-

meter Performance.
PB91-111989 001,110

AC Electric and Magnetic Field Measurement Fundamen-
tals.

PB91-112441 000,947

Digitized Atom and Optical Pumping.

PB91 -135004 001,806

Journal of Research of the National Institute of Stand-

ards and Technology. September-October 1990. Volume
95, Number 5.

PB91-144451 001,506

Journal of Research of the National Institute of Stand-

ards and Technology.

PB91 -167411 001,808

MICA
Interfacial Energy States of Moisture-Exposed Cracks in

Mica.

PB90-188582 001.386

Surface Forces at Crack Interfaces in Mica in the Pres-

ence of Cappillary Condensation.

PB91-112722 001,238

MICROANALYSIS
Electron/X-ray Optical Bench for the Measurement of

Fundamental Parameters for Electron Probe Microanaly-

PB90-150186 000,214

Microspectroscopy Applications in Tribology.

PB90- 152869 001,113

MICROCHANNEL ELECTRON MULTIPLIERS
Low-Profile High-Efficiency Microchannel-Plate Detector

System for Scanning Electron Microscopy Applications.

PB90-261330 001,628

Low-Profile Microchannel-Plate Electron Detector System

for SEM.
PB91-112573 001.652

MICROCIRCUITS
NIST (National Institute of Standards and Technology)

Helps Navy Define Data Needed to Produce Hybrid

Microcircuit Assemblies.

PB90-1 69376 000,897

MICROLITHOGRAPHY
Three Dimensional Modeling of Optical Microlithography

for Positive Photoresists.

PB90-187501 000.869

Three Dimensional Modeling of Optical Microlithography

for Positive Photoresists.

PB90-241233 001.068

MICROPLASMAS
Microplasmas.

PB90-254384 001,749

MICROPOROSITY
Production of Microporous Finely Divided Matrix Material

with Nuclear Tracks from an Isotropic Source and Prod-
uct Thereof.
PATENT-4 830 917 001,223

MICROSCOPES
Scanning Scattering Microscope with Hemispherical
Mirror and Microfocused Beam.
PATENT-4 954 722 000.996

MICROSCOPY
Characterization of Epitaxial Fe on GaAs(IIO) By Scan-
ning Tunneling Microscopy.
PB90- 136433 001,170

Significance of Cell Fluorescence Color of Acridine

Orange-Stained 'Thiobacillus ferrooxidans' Under Epi-

fluorescence Microscopy.

PB91 -135046 001,346

MICROSPHERES
Space Balls: Or Estimating the Diameter Distribution of

Monosize Polystyrene Microspheres.
PB91-1 18497 001,022

MICROSTRIP TRANSMISSION LINES
Microstrip Patch Antenna as a Standard Transmitting and
Receiving Antenna.
PB90-20603B 000,809

MICROSTRUCTURE
Development of Metastable Processing Paths for High
Temperature Alloys.

AD-A21 0 550/0 001,240

Strength and Microstructure of Ceramics.
AD-A217 752/5 001,125

Reactions between Silicon and Nitrogen. Part 2. Micros-

tructure.

PB90- 152638 000,269

Effects of Chemical Inhomogeneities on Grain Growth
and Microstructure in Al(sub 2)0(sub 3).

PB90-1 53438 001,134

Magnetic Microstructure of Thin Films and Surfaces: Ex-
ploiting Spin-Polarized Electrons in the SEM and STM.
PB90-1 88210 000,388

User's Guide to CMMAP: Cement Microstructure Model-
ling and Analysis Package.
PB91-1 12847 000,569

MICROWAVE ANTENNAS
Advanced System Characterizes Antennas to 65 GHz.
PB90-205998 000,808

Microstrip Patch Antenna as a Standard Transmitting and
Receiving Antenna.
PB90-206038 000,809

MICROWAVE CIRCUITS
Comments on 'Improved Calibration and Measurement of

the Scattering Parameters of Microwave Integrated Cir-

cuits'.

PB91-134346 000,891

MICROWAVE EQUIPMENT
Absorber Characterization.

PB90-1 87782 000,903

Measuring Adapter Efficiency Using a Sliding Short Cir-

cuit.

PB90-271289 000,852

MICROWAVE FREQUENCIES
Standard Field Generation for Microwaves and Millimeter

Waves.
PB90-217845 001.512

MICROWAVE SPECTRA
Microwave Spectrum and Structure of the H20-S02
Complex.
PB90-1 52554 000.329

Analysis of the Microwave and Far Infrared Spectrum of

the Water Dimer.

PB90-170150 000,362

MICROWAVE SPECTROSCOPY
Infrared and Microwave Study of Angular-Radial Coupling

Effects in Ar-HCN.
PB90-1 70085 000.361

Microwave Spectrum and Electric Dipole Moment of Ne-
HF.
PB90-206004 000,419

MILITARY FACILITIES
HVAC Emulation and On-Line Testing of EMC Systems.
PB90-218173 001.378

System Requirements Analysis for the U.S. Army Rock
Island Arsenal Tool Management System,
PB90-269465 001,380

Thermal Analysis of Directly Buried Conduit Heat Distribu-

tion Systems.
PB90-269481 000,959

Program for Calculating the Maximum Radiation on a
Wall.

PB91-120139 000,165

MILLIMETER WAVES
Standard Field Generation for Microwaves and Millimeter

Waves.
PB90-217845 001.512

MINERALOGY
Pyroxene-Melt Equilibria: An Updated Model.

PB90-1 70408 001.384

MINERALS
Use of Bone Mineral Ratio for Early Diagnosis of Osteo-
porosis.

PB90-271669 001.323

MINIATURIZATION
Special Test and Evaluation Methods Used for a Nine-
Axis Accelerometer.
PB90-209578 000.861

MINING EQUIPMENT
Hierarchical Real-Time Control Task Decomposition for a
Coal Mining Automation Project.

PB90-1 98433 001,391

MIRRORS
Multilayer-Coated Mirrors as Power Filters in Synchrotron
Radiation Beamlines.
PB90- 169335 001.696

Peak Reflectivity Measurements of W/C, Mo/Si, and Mo/
B4C Multilayer Mirrors in the 8-190-Angstrom Range
Using Both Kalpha Line and Synchrotron Radiation.
PB91 -118653 001.792

MIS CAPACITORS
MIS Capacitor Studies on Silicon Carbide Single Crystals:

Final Report for May 8, 1989 to November 8, 1989.
PB90-257718 000,875

MIS (SEMICONDUCTORS)
Electrical Characterization of Beta Silicon Carbide MIS
(Metal-Insulator-Semiconductor) Capacitors with Thermal-
ly Grown or Chemical-Vapor Deposited Oxides.
PB90-136615 000,866

MIXERS (ELECTRONICS)
Accurate Experimental and Theoretical Comparisons be-
tween SIS Mixers Showing Weak and Strong Quantum
Effects.

PB90-1 70911 000,817

100 GHz SIS Quasiparticle Mixer with 10 dB Coupled
Gain.

PB91-112599 000.833

MIXTURES
Thermophysical Property Measurements in Fluid Mix-
tures: Final Report, Prepared for the Period Ending Octo-
ber 31, 1987.

DE89003281 001,452

Integrated Theoretical and Experimental Study of the
Thermophysical Properties of Fluid Mixtures: Summary
Report, 1987-1988.
DE90001197 001,453

Integrated Theoretical and Experimental Study of the
Thermophysical Properties of Fluid Mixtures: Annual
Report.

DE90001505 001,454

Search for Tricriticality in Binary Mixtures of Near-Critical

Propane and Normal Paraffins.

PB90-1 70820 000,372

Experimental Measurement and Prediction of Thermophy-
sical Property Data of Carbon Dioxide Rich Mixtures.

PB90-1 87592 000,384

Proton MAS NMR Method for Determining Intimate
Mixing in Polymer Blends.

PB90-1 93368 000.535

Experimental Evaluation of Two Nonazeotropic Refriger-

ant Mixtures in a Water-to-Water, Breadboard Heat
Pump.
PB90-235003 001.234

MOBILE EQUIPMENT
Mobile Antennas.
PB90-218108 000.810

MODE LOCKED LASERS
Soliton-Like Compression of Pulses from Erbium-Fiber

PB90-1 88384 001,478

MODELS
Workloads, Observables, Benchmarks and Instrumenta-
tion.

PB90-207770 000,649

World Modeling for Sensory Interactive Trajectory Gen-
eration.

PB90-217712 000,019

Report of the CIB W14 Workshop on Fire Modeling (4th);

Conseil International du Batiment (CIB) Commission W14
on Fire.

PB90-247420 000. 147

Fundamentals of Enclosure Fire 'Zone' Models, 1989.
PB90-254855 000. 148

MODELS-SIMULATION
Overview of the Structural Ceramics Database (Release
No. 1)(for Microcomputers).
PB90-504218 001.162

MODEMS
Station-to-Station.

PB90-206855 000,746

MODULUS OF ELASTICITY
Aging Effects and the Dependence of Modulus on Con-
centration in Isotactic Polystyrene/Cis-Decalin Gels.

PB90-170283 000.529
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MOISTURE
Interfacial Energy States of Moisture-Exposed Cracks in

Mica.

PB90-1 88582 001,386

MOISTURE CONTENT
Pore Structure of Concrete and Freezing Vulnerability.

PB90-1 49683 000.570

Small-Angle Neutron Scattering Study for Characterizing

the Water Sorbed in High Speed Spun Poly(Ethylene Ter-

ephthalate) Filaments.

PB90- 153487 001.Z08

MOLDING TECHNIQUES
Opportunities for Innovation; Polymer Composites.

PB91-107078 001.187

MOLECULAR BEAM EPITAXY
Laser Probing of lll-V Semiconductor Growth on Si(IOO).

PB90-271453 001,634

State-Resolved Laser Probing of As2 in a Molecular-

Beam Epitaxy Reactor.

PB90-271644 000,484

MOLECULAR COLLISIONS
Intramolecular Dynamics in Molecule-Surface Collisions:

Excitation, Dissociation, and Selectivity of Reactivity.

PB90-149196 000,319

New? Recombination Mechanism: Tidal Termolecular Ionic

Recombination.
PB90-271065 001,761

MOLECULAR ENERGY LEVELS
Rotational Distributions in the Photodetachment of IHI(I-)

and in the I + HI Reaction: The Influence of IHI Transi-

tion State Resonances.
PB90-206905 000,426

Nomenclature for Lambda Doublet Levels in Rotating

Linear Molecules.

PB91-117960 001,784

MOLECULAR FLOW
Non-Newtonian Molecular Dynamics and Thermophysical

Properties.

PB90-254657 001,461

MOLECULAR IONS
The Vibrational Spectra of Molecular Ions Isolated in

Solid Neon. I. C02(4- ) and C02(-).

AD-A212 195/2 000,303

Vibrational Spectra of Molecular Ions Isolated in Solid

Neon. 2. 04(+ ) and 04(-).

AD-A214 512/6 000,306

Vibrational Spectra of Molecular Ions Isolated in Solid

Neon. HI. N4(-i- ).

PB91-1 12714 000,498

MOLECULAR MODELS
Total Molecular Surface Areas as a Predictor for Re-
versed-Phase High Performance Liquid Chromatography
in Various Organotin Systems.

PB90-193301 000,410

MOLECULAR PHYSICS
Technical Activities 1989, Molecular Physics Division.

PB90-264086 000,476

MOLECULAR RELAXATION
Substrate Surface Relaxation for CI and S on Cu(OOI).

PB90-1 52463 000,328

Direct Time-Resolved Observations of Vibrational Energy

Flow in Weakly Bound Complexes.
PB91-101139 000,486

MOLECULAR ROTATION
Measurement and Prediction of Raman Q-Branch Line

Self-Broadening Coefficients for CO from 400 to 1500 K.

AD-A210 933/8 000,302

Rotational Distributions in the Photodetachment of IHI(I-)

and in the I -i- HI Reaction: The Influence of IHI Transi-

tion State Resonances.
PB90-206905 000,426

MOLECULAR SPECTRA
Water Hydrogen Bonding: The Structure of the Water-

Carbon Monoxide Complex.
PB90-261421 000,475

MOLECULAR SPECTROSCOPY
Heterodyne Frequency Measurements on N(sub 2)0 Near
930 cm(-1).

PB90-136318 000,317

MOLECULAR STRUCTURE
Structure and Reactivity of Chemisorbed Species and
Reaction Intermediates: Progress Report, December 1,

1984-November 30, 1985.

DE89014113 000,309

Structures and Heats of Formation of C(sub 4)H(sub

7)(1 + ) Ions in the Gas Phase.
PB90-1 69343 000.351

Solid-state (13)C NMR Investigation of Methyltin(IV)

Compounds. Correlation of NMR Parameters with Molec-

ular structure.

PB90-1 70226 000,364

Torsional-Rotational Spectrum and Structure of the Form-
aldehyde Dimer.

PB90-1 87840 000,385

Neutron and Light-Scattering Studies of DNA Gyrase and
Its Complex with DNA.
PB90-206053 001,330

Neutron Scattering Studies of Potassium-Ammonia
Layers in Graphite.

PB90-206129 000,420

Structure of Phosphate-Free Ribonuclease A Refined at

1.26 A.

PB90-206715 001,332

Structure of Insulin: Results of Joint Neutron and X-ray

Refinement.
PB90-206723 001.311

Structure of Form III Crystals of Bovine Pancreatic Tryp-

sin Inhibitor.

PB90-206731 001,333

Water Hydrogen Bonding: The Structure of the Water-
Carbon Monoxide Complex.
PB90-261421 000,475

MOLECULAR VIBRATION
Unimolecular Dynamics Following Vibrational Overtone
Excitation of HNS v1 = 5 and v1 = 6: HN3(X,v,J,K) Yields

HN(X(3)Sigma-v,J,Omega)+ N2(X(1)Sigma-f g).

AD-A21 0 001/4 000,300

MOLECULAR WEIGHT
Microcomputer Programs for Size Exclusion Chromatog-
raphy.

PB90-136425 000,318

Effects of Initial Molecular Weight on Thermal Degrada-
tion of Poly(Methyl Methacrylate) 1 - Model 1

.

PB90-1 52760 001,270

Molecular Weight and Concentration Dependences of the

Terminal Relaxation Time and Viscosity ol Entangled
Polymer Solutions.

PB90- 170796 000,532

Viscosity and Molecular Weight Distribution of Ultra-High

Molecular Weight Polyethylene Using a High Tempera-
ture Low Shear Rate Rotational Viscometer.
PB90- 193426 000.536

MOLYBDENUM
Measurement of the Heat of Fusion of Molybdenum by a

Microsecond-Resolution Transient Technique.
PB90-271537 000,480

MOLYBDENUM IONS
Fundamental Configurations of Doubly-Ionized Molybde-
num (Mo III).

PB90-1 52752 000,332

Spectrum and Energy Levels of Six-Times-Ionized Molyb-
denum (Mo VII).

PB90-206988 000,428

Analysis of the Spectrum of Doubly Ionized Molybdenum
(Mo III).

PB91 -167445 001.810

MONITORS
Beam Current Density Monitor for Intense Electron

Beams.
AD-A137 146/7 001,668

Survey of Instrumentation for Slush Hydrogen Systems.
PB90-1 87857 000,599

Monitoring Power Quality.

PB90-192329 000,820

MONOCALCIUM PHOSPHATE MONOHYDRATE
Enhanced Root Fluoride Uptake by Monocalcium Phos-
phate Monohydrate Gels.

PB90-171000 001,347

MONOCHROMATORS
Calibration of a Monochromator/Spectrometer System
for the Measurement of Photoelectron Angular Distribu-

tions and Branching Ratios.

DE86000789 000,307

MONOFILAMENTS
Small-Angle Neutron Scattering Study for Characterizing
the Water Sorbed in High Speed Spun Poly(Ethylene Ter-

ephthalate) Filaments.

PB90-1 53487 001,208

MONOMOLECULAR FILMS
Short Range Order in Submonolayer Ni on GaAs(IIO) by
XPS Forward Scattering.

PB91-1 18174 001,656

MONTMORILLONITE
Neutron Scattering Study of Layered Silicates Pillared

with Alkylammonium Ions.

PB91-1 12516 000,496

MORTARS (MATERIAL)
Durability of Cement Pastes, Mortars, and Concretes.
PB90-242199 000,143

Mechanisms of Deterioration in Cement-Based Materials

and in Lime Mortar.

PB90-271198 001,199

MOSCOW (USSR)
Structural Assessment of the New U.S. Embassy Office

Building in Moscow.
PB90-256769 000, 180

MOSFET
Interface Trap Effects on the Hot-Carrier Induced Degra-
dation of MOSFETs (Metal Oxide Semiconductor Field

Effect Transistors) during Dynamic Stress.

PB90-1 88525 000,871

Temperature Induced Rebound in Power MOSFETs.
PB90-1 92675 000,872

Semiconductor Measurement Technology: Thermal Re-
sistance Measurements.

PB90-269564 000.876

New Method of Extracting the Channel Length from the
Gate Current of p-ChanneT MOSFETs.
PB91-101352 000,879

Turn-Off Failure of Power MOSFET's.
PB91 -107367 000,882

Investigation of the Threshold Votage of MOSFETs with
Position- and Potential-Dependent Interface Trap Distri-

butions Using a Fixed-Point Method.
PB91-112235 000,885

MOTION
NASREM Implementation of Position Determination from
Motion.

PB90-219569 001,100

Motion, Depth, and Image Flow.
PB90-254350 001,350

MOUNTING
Thermal Contraction of Fiberglass-Epoxy Sample Man-
drels and Its Effect on Critical-Current Measurements.
PB90-149113 001,534

MULTI-PHOTON PROCESSES
Experimental Investigations of the Role of Laser Field
Fluctuations in Non-Linear Optical Absorption Processes.
DE86006919 001,465

New Electronic Spectrum of the SiH(sub 3) Radical Ob-
served Using Multiphoton Ionization Spectroscopy.
PB90-170010 000,359

Resonance Enhanced Multiphoton Ionization Spectra of
the SiCI Radical between 430 and 520 nm.
PB90- 170028 000.360

Two Photon Resonance Enhanced Multiphoton Ionization

Spectroscopy of Gas Phase 0(sub 2) a(sup 1)Delta(sub

g) between 305-350 nm.
PB90- 192279 000.400

Two Photon Resonance Enhanced Multiphoton Ionization
Spectroscopy of the 3p(pi) D (2)ll(sub r) (v'= 0,1,2)-X
(2)ll(sub r) (v'= 0) Bands of the Fluoromethylidyne Radi-
cal between 355 and 385 nm.
PB90-1 92287 000,401

MULTICHARGED IONS
Spectra and Energy Levels of Sodiumlike Ions from
Y(28+ ) to Sn(39-|- ).

PB90-271610 001,768

MULTIMETERS
Investigating the Use of Multimeters to Measure Quan-
tized Hall Resistance Standards.
PB9M01097 000,923

MULTIPHOTON DISSOCIATION
Energetics and Spin- and Lambda-Doublet Selectivity in

the Infrared Multiphoton Dissociation DN3 yields DN(X 3
Sigma(-), a 1 Delta) + N2(X 1 Sigma g (-^ )): Experi-
ment.
AD-A210 250/7 000,301

MULTIPHOTON IONIZATION
Multiphoton Ionization Spectra of Radical Products in the
F((sup 2)P) + Ketene System: Spectral Assignments
and Reaction Dynamics for CH(sub 2)F, Observation of

CF and CH.
PB90-1 53404 000,335

New Electronic Spectrum of the SiH(sub 3) Radical Ob-
served Using Multiphoton Ionization Spectroscopy.
PB90-170010 000,359

Resonance Enhanced Multiphoton Ionization Spectra of
the SiCI Radical between 430 and 520 nm.
PB90-1 70028 000,360

Progress in Resonance Enhanced Multiphoton Ionization
Spectroscopy of Transient Free Radicals.
PB90-1 70481 000,370

MULTIPLE SCATTERING
Role of Multiple Scattering in XPS and Auger Electron
Diffraction in Crystals.

PB90-1 50046 001,547

Analysis of SAS Data Dominated by Multiple Scattering.
PB90-241274 001,612

MULTIPROCESSING
State Occupancy Information for Performance Compari-
sons.
PB91-112870 000,771

MULTIPROCESSORS
Performance Measurement Instrumentation at NBS (Na-
tional Bureau of Standards).
PB90-135831 000,645

GRAMPS (General Real-Time Asynchronous Multi-Proc-
essor System) Multiprocessor Operating System.
PB90-171257 000 786

Emulation Through Time Dilation.

PB90-228024 000,650

System Factors in Real-Time Hierarchical Control.
PB90-269473 000,738

Multiprocessor Performance-Measurement Instrumenta-
tion.

PB91-101485 000,653

Hybrid Performance Measurement Instrumentation for

Loosely-Coupled MIMD Architectures.

PB91-112615 000654
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MUON-CATALYZED FUSION
Active Target Production of Muons for Ivluon Catalyzed

Fusion.

PB90-152810 001.690

MUONS
Active Target Production of t^^uons for li^uon Catalyzed

Fusion.

PB90-152810 001,690

MUTAGENS
Identification of (Mutagenic t«letfiylbenz(a)antfiracene and
l^lethylcfirysene Isomers in Natural Samples by Liquid

Chromatography and Shpol'skii Spectroscopy.

PB90-149212 000.209

MUTATION
Argine Substituted for Leucine at Position 195 Produces

a Cyclic Amp-Independent Form of the 'Escherichia Coll'

Cyclic AlvlP Receptor Protein.

PB90-153446 001.324

MUTATIONS
Mechanistic and Physiological Consequences of HPr(ser)

Phosphorylation on the Activities of the Phosphoenolpyr-

uvate: Sugar Phosphotransferase System in Gram-Posi-

tive Bacteria. Studies with Site-Specific Ivlutants of HPr.

PB90-1 92477 001,344

Effect of a Camp-Independent Ivlutation on Crystal Struc-

ture of Catabolite Gene Activator Protein.

PB90-218322 001,334

Overview of Techniques of Analysis of Cell Damage.
PB91 -134775 001,338

NATIONAL CENTER FOR STANDARDS AND
CERTIFICATION INFORMATION

Information Center Assists Users in Identifying Standards

and Provides Technical Assistance.

PB90-241647 001.038

NATIONAL GOVERNMENT
Ivlore Effective Federal Computer Systems: The Role of

NIST (National Institute of Standards and Technology)

and Standards.

PB90-241654 000.750

NATIONAL INSTITUTE FOR STANDARDS AND
TECHNOLOGY

Optical Calibration of Accurate Particle Sizing Standards

at the U.S. National Bureau of Standards.

PB90- 169368 000,614

Josephson-Voltage Array Development at the NBS (Na-

tional Bureau of Standards) in Boulder.

PB90-1 69947 000.899

NIST (National Institute of Standards and Technology)

Reactor; Summary of Activities July 1988 through June
1989.

PB90-169996 001.560

NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY

NIST's (National Institute of Standards and Technology)

Ultra-Clean Ceramic Processing Laboratory.

PB90-1 36896 001,127

Roles of the National Bureau of Standards in Quality As-

surance in Buildings and Other Construction.

PB90-1 50079 000,116

National Scales of Spectrometry in the U.S.

PB90-1 53396 001.472

Institute for (vlaterials Science and Engineering: (Vletallur-

001.276

Standard Reference Data Publications, 1987-1989.

PB90-161704 001,277

Institute for IVIaterials Science and Engineering, Polymers:

Technical Activities 1989.

PB90-163510 000,528

Institute for tvlaterials Science and Engineering, Ceram-

ics: Technical Activities 1 989.

PB90-163981 001.137

Radiation Standards and Calibrations: Documentation

Available from NBS (National Bureau of Standards).

PB90-1 69806 001,025

NBS (National Bureau of Standards)/lndustry Collabora-

tion on Instrumentation Development.

PB90-170515 001,006

Cooperative Research Opportunities at NIST (National In-

stitute of Standards and Technology).

PB90- 172453 000.006

NIST (National Institute of Standards and Technology)

Serial Holdings 1990.

PB90- 183245 001.040

Report on Interactions between the National Institute of

Standards and Technology and the American Society of

Ivlechanical Engineers.

PB90-183286 001.118

Report on Interactions between the National Institute of

Standards and Technology and the Institute of Electrical

and Electronic Engineers.

PB90- 183344 000,900

Transcript of Heanng on Improving U.S. Participation in

International Standards Activities. Third Day: April 5,

1990.

PB90-204694 000,007

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. First Day: April 3, 1990.

gy Division, Technical Activities 1989.

PB90-161159

PB90-204702 000,008

Center for Electronics and Electrical Engineering Techni-

cal Publication Announcements Covering Center Pro-

grams, July to September 1989, with 1990 CEEE Events
Calendar.
PB90-206491 000.908

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities, Second Day: April 4,

1990.
PB90-207150 000,009

Physics, Chemistry and Engineering in the 1990's.

PB90-207283 000,010

Government's Role in Standards-Related Activities: Anal-
ysis of Comments.
PB90-215534 000,011

NIST (National Institute of Standards and Technology)
Standard Reference Data Products 1 990 Catalog.

PB90-2 19841 001,031

Energy Related Inventions Program: A Joint Program of

the Department of Energy and the National Institute of

Standards and Technology Status Report for Recommen-
dations 1 through 250.

PB90-225988 000,967

More Effective Federal Computer Systems: The Role of

NIST (National Institute of Standards and Technology)
and Standards.
PB90-241654 000,750

Publications of the National Institute of Standards and
Technology, 1989 Catalog.

PB90-271818 000,014

National PDES Testbed Strategic Plan 1990. National

PDES Testbed Report Series.

PB91-107177 000,762

Data Bases Available in the Research Information Center
of the National Institute of Standards and Technology.
PB91 -107284 001,035

Development Plan Configuration Management Systems
and Services.

PB91-107615 000,003

NATIONAL TRAINING PROGRAM
National Training Program of the National Conference on
Weights and Measures - Looking Back, Looking Ahead.
PB91-1 12342 000,058

NATIONAL VOLUNTARY LABORATORY ACCREDITATION
PROGRAM

Directory of NVLAP (National Voluntary Laboratory Ac-

creditation Program) Accredited Laboratories, 1990.

PB90-1 98920 001,012

NATURAL CONVECTION
Negatively Buoyant Wall Flows Generated in Enclosure

Fires.

PB90-1 52802 000,185

NATURAL GAS
Measurements of Coefficients of Discharge for Concen-
tric Flange-Tapped Square-Edged Orifice Meters in Natu-

ral Gas Over the Reynolds Number Range 25,000 to

16,000,000.
PB90-2 19601 000,953

NEAR FIELDS
Near-Field Gain of Pyramidal Horns from 18 to 40 GHz.
PB90-1 55854 000,802

NEODYMIUM BARIUM CUPRATES
Antiferromagnetic Ordering in Superconducting and
Oxygen-Deficient Nonsuperconducting RBa2Cu30(7-
delta) Compounds (R = Nd and Sm).
PB90-261413 001,629

NEODYMIUM CERIUM CUPRATES
Magnetic Ordering of Nd in (Nd, Ce)(sub 2)CuO(sub 4).

PB90-192311 001,585

NEODYMIUM CUPRATES
Magnetic Ordering of Nd in (Nd, Ce)(sub 2)CuO(sub 4).

PB90-1 92311 001,585

PB90-145160

Coaxial Intrinsic Impedance Standards.
PB90-1 55797

000.814

Magnetic Phase Transitions in Nd2Cu04.
PB90-254921 001.625

NEON
The Vibrational Spectra of Molecular Ions Isolated in

Solid Neon. I. C02(+ ) and C02(-).

AD-A212 195/2 000.303

Production and Spectroscopy of Molecular Ions Isolated

in Solid Neon.
AD-A213 723/0 000,305

Calibration of a Monochromator/Spectrometer System
for the Measurement of Photoelectron Angular Distribu-

tions and Branching Ratios.

DE86000789 000,307

Microwave Spectrum and Electric Dipole Moment of Ne-
HF.
PB90-206004 000,419

NEON COMPLEXES
Optothermal-lnfrared and Pulsed-Nozzle Fourier-Trans-

form Microwave Spectroscopy of Rare Gas-C02 Com-
plexes.

PB91-i 18216 000,502

NETWORK ANALYSIS THEORY
Architectures for Future Multigigabit Lightwave Networks.

PB90-1 98953 000,615

NETWORK ANALYZERS
Systematic Errors in Power Measurements Made with a
Dual Six-Port ANA.

000,816

NETWORK SECURITY
SRI International: Improving the Security of Your UNIX
System.
PB91-120121 000,797

NETWORK SYNTHESIS
Architectures for Future Multigigabit Lightwave (Networks.
PB90- 198953 000,615

NEUROSECRETORY SYSTEMS
Small Angle Neutron Scattering Method for In Situ Stud-
ies of the Dense Cores of Biological Cells and Vesicles:
Application to Isolated Neurosecretory Vesicles.

PB90-206046 001,329

NEUTRON ACTIVATION ANALYSIS
Neutron Mtcroprobe: Prospects and Potential Applica-
tions.

PB90-1 52711 000,224

Nuclear Analytical Methods in Standards Certification.

PB91 -134304 000,260

NEUTRON BEAMS
Prompt Gamma as a Fluence Rate Monitor in Neutron
Beam Experiments.
PB90- 169244 001,695

NEUTRON CROSS SECTIONS
Measurement of the (93)NB(n,n') Fission Spectrum Cross
Section.

PB90- 193590 001,722

NEUTRON DETECTORS
Monte Carlo Calculated Response of the Dual Thin Scin-
tillation Detector in the Sum Coincidence Mode.
DE89004814 001,401

NEUTRON DIFFRACTION
Orientation Distribution of Fiber-Axes and Neutron
Powder Diffraction Profiles.

PB90-135914 001,523

Neutron Powder Diffraction Study of Orthorhombic
Ba(sub 2)YCu(sub 3)0(sub 6.5).

PB90-1 70267 001,140

Structure of Insulin: Results of Joint Neutron and X-ray
Refinement.
PB90-206723 001,311

Analysis of SAS Data Dominated by Multiple Scattering.

PB90-241274 001,612

Residual Stress Measurements by Means of Neutron Dif-

fraction.

PB91-112581 001,265

NEUTRON DOSIMETRY
Effects of Track Structure on Neutron Microdosimetry
and Nanodosimetry.
PB90-1 90703 001,355

Review of Scattering Corrections for Calibration of Neu-
tron Instruments.

PB90-190752 001,403

Derivation of Neutron Exposure Parameters from Thresh-
old Detector Measurements.
PB90-190794 001,423

Niobium as a Neutron Dosimeter.
PB90-206780 001,408

NEUTRON EMISSION
Anisotropic Neutron Emission from a Californium-252
Source.
PB91-118182 001,786

NEUTRON FLUENCE
2.5 MeV Neutron Source for Fission Cross Section Meas-
urement.

DE89004816 001,397

Prompt Gamma as a Fluence Rate Monitor in Neutron
Beam Experiments.
PB90-169244 001,695

NEUTRON GUIDES
Analytical Method to Characterize the Performance of

Multiple Section Straight-Sided Neutron Guide Systems.
PB90-1 90711 001.717

Use of Acceptance Diagrams to Calculate the Perform-
ance of Multiple-Section Straight-Sided Neutron Guide
Systems.
PB90-217738 001,738

Acceptance Diagrams for Curved Neutron Guides.
PB91-101451 001,773

Multiple Reflections within Neutron Optical Devices.
PB91-101477 001,775

NEUTRON IRRADIATION
Production of Microporous Finely Divided Matrix Material

with Nuclear Tracks from an Isotropic Source and Prod-
uct Thereof.

PATENT-4 830 917 001,223

Materials Characterization Using Neutrons.
PB90-187618 001.226

Neutron Sensitivity of LiF Chip Gamma Dosimeters at

Megagray Doses.
PB90-190786 001.404
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NONDESTRUCTIVE TESTS

NEUTRON SCATTERING
Small-Angle Neutron Scattering Study for Characterizing

the Water Sorbed in High Speed Spun Poly(Ethylene Ter-

ephthalate) Filaments.

PB90-1 53487 001,208

Porosity in Spinel Compacts Using Small-Angle Neutron

Scattering.

PB90-1 70093 001,138

Neutron Scattering in Intermetallics.

PB90-1 88236 001,576

Review of Scattering Corrections for Calibration of Neu-

tron Instruments.

PB90-1 90752 001,403

Small Angle Neutron Scattering Method for In Situ Stud-

ies of the Dense Cores of Biological Cells and Vesicles:

Application to Isolated Neurosecretory Vesicles.

PB90-206046 001,329

Neutron and Light-Scattering Studies of DNA Gyrase and
Its Complex with DNA.
PB90-206053 001,330

Neutron Scattering Studies of Potassium-Ammonia
Layers in Graphite.

PB90-206129 000,420

Analysis of SAS Data Dominated by Multiple Scattering.

PB90-241274 001,612

NEUTRON SOURCES
2.5 MeV Neutron Source for Fission Cross Section Meas-
urement.
DE89004816 001,397

NEUTRON SPECTROMETERS
Optimized Design of the Chopper Disks and the Neutron

Guide in a Disk Chopper Neutron Time-of-Flight Spec-

trometer.

PB90-260977 001,756

Comments on 'Design Optimization of a Small-Angle

Neutron Scattering Spectrometer.'

PB91-101469 001,774

NEUTRON SPECTROSCOPY
Effects of Chopper Jitter on the Time-Dependent Intensi-

ty Transmitted by Multiple-Slot Multiple Disk Chopper
Systems.
PB90-218314 001,740

NEUTRONS
Correction to 'Calorimetric Measurement of the Carbon
Kerma Factor for 14.6-MeV Neutrons' by J. C. McDonald.

PB90-149105 001,685

Measurement of the Neutron Lifetime by Counting

Trapped Protons.

PB9f-118026 001.785

NICKEL
Application of a Nd:YAG Laser-Pumped Dye Laser to the

Determination of Nickel in River Sediment Using Nonre-

sonance Flame Atomic Fluorescence Spectrometry.

PB90-1 49428 000,988

Elastic Constants of Three Ni-Cr Dental Alloys at Room
Temperature and Elevated Temperatures.

PB90-1 69632 000,059

NICKEL ALLOYS
Ouasicrystalline Structures of Transition Metal/Metalloid

DE86002932 001,242

Soft X-Ray Emission Spectra and the Bonding of Alumi-

num.
DE88000591 001,513

Lubricated Wear Behavior of Composition Modulated
Nickel-Copper Coatings.

PB90-188301 001,114

Effect of Aqueous Environments on the Fracture Behav-

ior of Ductile Nickel Aluminide.

PB90-206970 001,194

Passivity and Passivity Breakdown in Nickel Aluminide.

PB90-260936 001,198

X-ray Diffraction Studies of Ni-Cr-Based Amorphous
Alloys.

PB91-101683 001,263

NICKEL CHROMIUM ALLOYS
Mesh Monitor Casting of Ni-Cr Alloys: Element Effects.

PB90-1 70853 001,251

NICKEL COATINGS
Duplex Nickel Step Test Standards.

PB91-118406 001.181

NICKEL ISOTOPES
Absolute Isotopic Abundance Ratios and Atomic Weight
of a Reference Sample of Nickel.

PB90-1 63890 000,344

Absolute Isotopic Composition and Atomic Weight of Ter-

restrial Nickel.

PB90-163908 000,345

NICKEL STEELS
X-ray Diffraction Studies of Amorphous (Fe(sub 1-

x)Ni(sub x))(sub 77)Si(sub 10)B(sub 13) Alloys.

PB90-206111 001,214

NICKEL SULFIDES
Cluster Ion Formation under Laser Bombardment - Stud-

ies of Recombination Using Isotope Labeling.

PB90-1 70424 000.287

NIOBIUM 93
Measurement of the (93)NB(n,n') Fission Spectrum Cross
Section.

PB90- 193590 001.722

Niobium as a Neutron Dosimeter.

PB90-206780 001.408

NIOBIUM STANNIDES
Thermal Contraction of Fiberglass-Epoxy Sample Man-
drels and Its Effect on Critical-Current Measurements.
PB90-149113 001.534

VAMAS (Versailles Project on Advanced Materials and
Standards) Interlaboratory Comparisons of Critical Cur-

rent versus Strain in Nb(sub 3)Sn.

PB90- 149386 001.540

Transverse Stress Effect on the Critical Current of Inter-

nal Tin and Bronze Process Nb(sub 3)Sn Superconduc-
tors.

PB90-149394 001,541

Proposed Study on the Effect of Sampling Bonding Tech-
niques on the Measured Critical Current of Nb3Sn Super-
conductors.
PB90-254608 001,620

NIOBIUM STANNIODES
Thermal Contraction of Fiberglass-Epoxy Sample Holders
Used for Nb3Sn Critical-Current Measurements.
PB91 -134064 001,660

NIST DIGITAL TIME SERVICE
NIST (National Institute of Standards and Technology)
Digital Time Service.

PB90-261256 000,791

NITRIC ACID
New Gas-Phase Nitric Acid Calibration System.
PB90-1 70366 000,232

Steady State Coupled Transport of Nitric Acid through a
Hollow Fiber Supported Liquid Membrane.
PB90-217837 000,281

NITRIC OXIDE
Vibrational Predissociation Dynamics of the Nitric Oxide
Dimer.

PB90-170176 000.363

NITRO COMPOUNDS
Determination of Nitro-PAH (Polycyclic Aromatic Hydro-
carbons) in Air and Diesel Particulate Matter Using Liquid

Chromatography with Electrochemical and Fluorescence
Detection.

PB90- 170200 000,231

Mass Spectral Identification of 2-Amino-4-(5-Nitro-2-

Furyl)thiazole Metabolites.

PB90-1 70309 001,310

NITROGEN
Reactions between Silicon and Nitrogen. Part 2. Micros-
tructure.

PB90-1 52638 000,269

Influence of Iron on the Reaction between Silicon and Ni-
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PB90-255324 001,417

DE89014113 000,30i

REACTION KINETICS
Development of Metastable Processing Paths for High
Temperature Alloys.

AD-A210 550/0 001,24C

ICARE Radon Calibration Device.
PB90-255332 001,418

NIST Primary Radon-222 Measurement System.
PB90-255340 001,419

Closed-Can Exhalation Method for Measuring Radon.
PB90-255357 001,420

Standardization of Rn-222 at the Australian Radiation

Laboratory.

PB90-255365 001.421

Standardization of Radon Measurements; 2. Accuracy
and Proficiency Testing.

PB90-255373 001.422

RAILROAD CARS
EMAT (Electromagnetic-Acoustic Transducers) Examina-
tion for Cracks in Railroad Wheel Treads.

PB90-271636 001.830

RAILROAD TRACKS
Development of a Weld Procedure to Repair Joints in a
Railroad-Type Track.

PB90- 136920 001,829

RAMAN SPECTRA
Measurement and Prediction of Raman Q-Branch Line

Self-Broadening Coefficients for CO from 400 to 1500 K.

AD-A21 0 933/8 000,302

Tracking Chemical Transformations of Particles in the
Raman Microprobe.
PB90-1 49469 000,268

Broadening and Shifting of the Raman Q-Branch of HD.
PB90-1 88251 000,390

RAMAN SPECTROSCOPY
High Resolution Inverse Raman Spectroscopy of the CO
Q Branch.
AD-A205 450/0 000,298

Micro-Raman Spectroscopy of High-T(sub c) Supercon-
ductors in the Y-Ba-Cu-0 System.
PB90-1 49279 001,537

Raman Spectroscopy of Single Optically Levitated Drop-
lets.

PB90- 152695 000,331

Stimulated Raman Scattering and Coherent Anti-Stokes
Raman Spectroscopy in High-Pressure Oxygen.
PB90-254749 001,488

RAMSEY LINE SHAPES
Velocity Distributions from the Fourier Transforms of

Ramsey Line Shapes.
PB90-1 88459 001,714

RANDOM WALK
Nonintersecting Random Walk in the Presence of Non-
spherical Obstacles.
PB90-261009 000,471

RANGE FINDING
Range from Triangulation Using an Inverse Perspective
Method to Determine Relative Camera Pose.
PB90-265224 000,793

RARE EARTH ELEMENTS
Magnetic Rare Earth Superlattices.

PB90-1 70341 001,564

RARE GASES
Theoretical Study of the Three-Body Absorption Spec-
trum in Pure Rare Gas Fluids.

PB90-153412 000.336

Rare Gas Interaction Energy Curves.
PB90-1 92295 000.402

RAYLEIGH WAVES
Rayleigh Wave Propagation in Deformed Orthotropic Ma-
terials, 1987.
PB91-101154 001.665

REACTION INTERMEDIATES
Structure and Reactivity of Chemisorbed Species and
Reaction Intermediates; Progress Report, December 1,

1984-November 30, 1985.

Structure and Reactivity of Chemisorbed Species and
Reaction Intermediates; Progress Report, December 1,

1984-November 30, 1985.
DE89014113 000,309

Gas Phase Reactions of Phenyl Radicals with Aromatic
Molecules.
PB90-1 49295 000,266

Formation and Decay of Zinc Tetrakis(N-methyl-4-
pyridiniojporphyrin pi-Radical Cation in Aqueous Solutions
Containing Azide Ions and Polyelectrolyte.

PB90-169715 000,271

Reactions of H(sub 2) with He(1 + ) at Temperatures
Below 40 K.

PB90-171042 000,377

Effect of Fuel Structure on Pathways to Soot.
PB90-1 90778 000.584

Mechanisms of Condensation of Biaryl Hydrocarbons.
PB90-192618 000.406

Correlation between Gas Phase and Solution Phase
Reactivities of Hydroxyl Radicals Towards Saturated Or-
ganic Compounds.
PB90- 193459 000.413

Gas-Phase Reactions of Hydroxyl Radicals with the Fuel
Additives Methyl Tert-Butyl Ether and Tert-Butyl Alcohol
Over the Temperature Range 240-440 K.

PB90-193467 000.414

Kinetics of the Gas Phase Reaction of Hydroxyl Radicals
with Ethane, Benzene, and a Senes of Halogenated Ben-
zenes Over the Temperature Range 234-438 K.

PB90-1 93483 000.275

Processes Leading to SF6 Decomposition in Glow-Type
Corona Discharges.
PB90-261371 000.473

REAL TIME
System Factors in Real-Time Hierarchical Control.
PB90-269473 000.738

RECEIVERS
Superconducting Tunnel Junction Receiver for 345 GHz.
PB90-254947 000.824

RECOMBINATION REACTIONS
Cluster Ion Formation under Laser Bombardment - Stud-
ies of Recombination Using Isotope Labeling.
PB90-1 70424 000,287

RECORDING INSTRUMENTS
Step and Frequency Response Testing of Waveform Re-
corders.

PB90-217829 001,443

RECORDS MANAGEMENT
NIST (National Institute of Standards and Technology)
STEP (Standard for the Exchange of Product Model
Data) Documents Configuration Management System
User's Guide.
PB90-207788 000,748

RED GIANT STARS
Transition from Red Giant to Planetary Nebula.
PB91-1 12359 000,049

REDUCED GRAVITY
Dynamic Thermophysical Measurements in Space.
N89-20317/8 001,822

Dynamic Technique for Thermophysical Measurements at
High Temperatures in a Microgravity Environment.
PB90-271255 001,824

Dynamic Technique for Measuring Surface Tension at
High Temperatures in a Microgravity Environment.
PB90-271578 001,825

Investigations on Gel Forming Media for Use in Low
Gravity Bioseparations Research,
PB91-134783 001,826

REDUCTION (CHEMISTRY)
Interfacial Electron Transfer Reactions between Platinum
Colloids and Reducing Radicals in Aqueous Solution.

PB90-1 53453 000,283

Redox Reactions with Colloidal Metal Oxides; Compari-
son of Radiation-Generated and Chemically Generated
Ruthenium Dioxide Dihydrate and Colloids.

PB90-1 53461 000,338

REDUCTION POTENTIAL
Reduction Potentials of One-Electron Couples Involving
Free Radicals in Aqueous Solution.

PB90-161274 000,342

REFERENCE ATMOSPHERES
ENEA Reference Atmosphere Facility for Testing Radon
and Daughters Measuhng Equipment.
PB90-255316 001,416

REFERENCE LABORATORIES
Evaluation of NVLAP (National Voluntary Laboratory Ac-
creditation Program) Personnel Dosimetry Testing Labo-
ratory; X-rays.

PB90-207762 001,360

REFERENCE MATERIALS
Dielectric Characterization and Reference Materials.
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PB90-257742 000,918

Electrodynamics of Materials for Dielectric Measurement
Standardization.

PB90-261066 000.919

REFERENCE STANDARD BLOCKS
Reference Standard Block for Use in Nondestructive Test

Probe Calibration and Method of Manufacture Thereof.

PATENT-4 963 826 001,070

REFERENCE STANDARDS
Effect of X-rays on the Polycarbonate Substrate of X-ray

Calibration Standards.

PB90- 169673 000,286

REFERENCE VALUES
National Reference System for Cholesterol.

PB90-1 50244 001,318

REFLECTION ELECTRON MICROSCOPY
Observation of Gold Thin Film Growth with Reflection

Electron Microscopy.

PB91-101329 001,021

REFLECTOMETERS
Reflectometer for Measurements of Scattering from Pho-

todiodes and Other Low Scattering Surfaces.

PB90-261207 000,844

Absolute Specular Reflectometer with an Autocollimator

Telescope and Auxiliary Mirrors.

PB90-269572 001,498

High-Precision Optical Reflectometer for the Study of

Semiconductor Materials and Structures.

PB91-111963 000,884

REFRACTORIES
Chosun Refractories Co. Ltd.

PB90-188418 001.142

REFRACTORY MATERIALS
Laser-Induced Vaporization Mass Spectrometry of Re-

fractory Materials; Apparatus and the BN System.

PB90-1 52836 001,133

Dynamic Technique for Thermophysical Measurements at

High Temperatures in a Microgravity Environment.

PB90-271255 001,824

Measurement of the Radiance Temperature (at 655 nm)

of Melting Graphite Near Its Triple Point by a Pulse-Heat-

ing Technique.
PB90-271263 001,124

REFRACTORY METALS
Dynamic Thermophysical Measurements in Space.

N89-20317/8 001.822

Chosun Refractories Co. Ltd.

PB90-188418 001,142

Measurement of the Heat of Fusion of Molybdenum by a

Microsecond-Resolution Transient Technique.

PB90-271537 000.480

REFRIGERANTS
Experimental evaluation of two nonazeotropic refrigerant

mixtures in a water-to-water breadboard heat pump.

DE90009016 000.955

Measurement and Formulation of the Thermodynamic
Properties of Refrigerants 134a (1,1,1,2-Tetrafluoroeth-

ane) and 123 (1,1-Dichloro-2,2,2-Trifluoroethane).

PB90-1 52562 001.232

Nontoxic Heat Transport Fluids for Spacecraft Two-

Phase Thermal Control Systems.

PB90-196510 001,819

Surface Tension of Refrigerants R123 and R134a.

PB90-217795 001,233

Experimental Evaluation of Two Nonazeotropic Refriger-

ant Mixtures in a Water-to-Water, Breadboard Heat

Pump.
PB90-235003 001,234

Spectroscopic Library for Alternative Refrigerant Analysis.

PB91-107128 000,252

Optimum Refrigerants for Non-Ideal Cycles: An Analysis

Employing Corresponding States.

PB91-134452 001,239

REFRIGERATORS
Energy Rating of Refrigerators with Variable Defrost Con-

trols.

PB90-1 70358 000,948

Pulse Tube Refrigeration; A New Type of Cryocooler.

PB90-1 92469 001,119

REFUSE DERIVED FUELS
Chlorine Mass Balance in the Combustion of Refuse-De-

rived Fuel.

PB90-254442 000,986

REGRESSION ANALYSIS
Some Thoughts on Variable-Selection in Multiple Regres-

sion.

PB90-1 69772 001.300

ODRPACK; Software for Weighted Orthogonal Distance

Regression.

PB90-190661 001.285

REGULATIONS
Uniforms Laws and Regulations as Adopted by the {74lh)

National Conference on V/eights and Measures 1989

(1990 Edition).

PB90-191404 001,073

Uniform Laws and Regulations as Adopted by the Nation-

al Conference on Weights and Measures (75th), 1990

(1991 Edition).

PB91-107102 001,082

Report of the National Conference on Weights and
Measures (75th).

PB91-112763 001,085

Developing a Response to EC '92.

PB91 -134072 000,123

REINFORCED CONCRETE
Detecting Delaminations in Concrete Slabs with and with-

out Overlays Using the Impact-Echo Method.
PB91-112656 000.568

REINFORCING MATERIALS
Influence of Horizontal Reinforcement on Shear Resist-

ance of Concrete Block Masonry Walls.

PB90-1 45624 000168

Phase Velocity and Attenuation of Plane Elastic Waves in

a Particle-Reinforced Composite Medium.
PB90-170143 001,183

RELATIVE SENSITIVITY FACTOR
Factors That Affect Reproducibility in SIMS Analysis of

Semiconductors.
PB91-1 12045 001,645

RELATIVITY
Small Mercury Relativity Orbiter.

PB90-271099 001.762

RELAXATION TIME
Molecular Weight and Concentration Dependences of the

Terminal Relaxation Time and Viscosity of Entangled
Polymer Solutions.

PB90-1 70796 000,532

RELIABILITY
Institute for Materials Science and Engineering, Fracture

and Deformation Division; Technical Activities 1989.

PB90-1 55359 001,663

RELIABILITY (ELECTRONICS)
Materials Problems Affecting Reliability and Yield of Wire
Bonding in VLSI (Very Large Scale Integration) Devices.

PB91-1 12268 000,886

REQUIREMENTS
Coding and Modulation Requirements for 2,400 Bit/

Second Modems.
FIPSPUB 133 000,602

Coding and Modulation Requirements for Duplex 9600
Bit/Second Modems.
FIPSPUB 135 000,603

Telecommunications: Coding and Modulation Require-

ments for Duplex 600 and 1200 Bit/Second Modems.
FIRS PUB 136 000.604

Analog to Digital Conversion of Voice by 2,400 Bit/

Second Linear Predictive Coding.

FIPS PUB 137 000,605

General Security Requirements for Equipment Using the

Data Encryption Standard.
FIPS PUB 140 000,608

Interoperability and Security Requirements for Use of the

Data Encryption Standard with CCITT Group 3 Facsimile

Equipment.
FIPS PUB 141 000,609

PB90-1 55359 001,663

Fire-Related Standards and Testing.

N88-1 2522/4 001,812

RESEARCH
NIST (National Institute of Standards and Technology)
Research Reports, January 1990.

PB90-182213 001,039

Technical Activities 1989, Electron and Optical Physics

Division.

PB90-207267 001,737

NIST (National Institute of Standards and Technology)
Structural Research Publications, 1984-1989.

PB90-227992 000. 177

NIST (National Institute of Standards and Technology)
Research Reports, May 1990.

PB90-244435 001,041

Center for Electronics and Electrical Engineering Techni-

cal Publication Announcements Covering Center Pro-

grams, January-March 1990, with 1990 CEEE Events Cal-

endar.

PB91 -107201 000.881

Journal of Research of the National Institute of Stand-

ards and Technology. July-August 1990. Volume 95,

Number 4.

PB91-107656 000.938

NIST Research Reports, October 1990.

PB91-112813 000,940

Journal of Research of the National Institute of Stand-

ards and Technology. September-October 1990. Volume
95, Number 5.

PB91-144451 001.506

RESEARCH AND DEVELOPMENT
Evaluation of Solar Energy Inventions.

PB91-133918 000.965

RESEARCH FACILITIES
Application of PN and Avalanche Silicon Photodiodes to

Low-Level Optical Radiation Measurements.
N89-13317/7 000.022

RESEARCH MANAGEMENT
Institute for Materials Science and Engineering, Fracture

and Deformation Division: Technical Activities 1989.

Institute for Materials Science and Engineering: Metallur-

gy Division, Technical Activities 1989.
PB90-161159 001,276

Institute for Materials Science and Engineering, Polymers:
Technical Activities 1989.
PB90-163510 000,528

Institute for Materials Science and Engineering, Ceram-
ics: Technical Activities 1989.
PB90-163981 001,137

Cooperative Research Opportunities at NIST (National In-

stitute of Standards and Technology).
PB90-1 72453 000.006

Center for Electronics and Electrical Engineering Techni-
cal Publication Announcements Covering Center Pro-
grams, July to September 1989, with 1990 CEEE Events
Calendar.
PB90-206491 000,908

Physics, Chemistry and Engineering in the 1990's.
PB90-207283 000,010

Center for Electronics and Electrical Engineering; 1990
Program Description.

PB90-207754 000.909

RESEARCH PROGRAMS
Reference data in support of energy programs. Final

report.

DE90009056 000,993

RESEARCH PROJECTS
Long-Range Plan for a Research Project on Carbon Mon-
oxide Production and Prediction.

PB90-209602 000.587

Building Technology Project Summaries, 1990.
PB90-228040 000, 192

New Program and Directions at the National Institute of

Standards and Technology.
PB90-235250 000,012

Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, October
to December 1989, with 1990 CEEE Events Calendar.
PB90-255381 000,915

Materials Research Laboratories: Reviewing the First

Twenty-Five Years.

PB91-101568 001,236

RESIDENTIAL BUILDINGS
Risk Exposure and Risk Attitude of Homeowners in Fire

Protection Investment Decisions.
PB90-141383 000,107

Study on the Performance of Residential Boilers for

Space and Domestic Hot Water Heating.
PB90-185117 000,089

Rating Procedure for Mixed Air-Source Unitary Heat
Pumps Operating in the Heating Mode.
PB90-221854 000,098

Fire Risk Assessment Method; Case Study 1, Uphol-
stered Furniture in Residences.
PB90-234998 000, 139

Using High-Resolution Hand-Held Radiometers to Meas-
ure In situ Thermal Resistance.
PB90-271230 000,153

Full Scale Simulation of a Fatal Fire and Comparison of

Results with Two Multiroom Models.
PB91-107482 000,156

Effect of Wall Mass on the Annual Heating and Cooling
Loads of Single-Family Residences for Five Selected Cli-

mates.
PB91-118018 000,104

RESIDUAL STRESS
Residual Stress Measurements by Means of Neutron Dif-

fraction.

PB91-112581 001,265

RESIN MATRIX COMPOSITES
Opportunities for Innovation: Polymer Composites.
PB91-107078 001,187

RESINS
Ultrahigh Vacuum Leak Sealing with a Silicon Resin
Product.

PB90- 149378 001.121

Aging Effects and the Dependence of Modulus on Con-
centration in Isotactic Polystyrene/Cis-Decalin Gels.

PB90-170283 000,529

Synthesis and Properties of a Polyfluorinated Pprepo-
lymer Multifunctional Urethane Methacrylate.
PB90-260910 000,070

Applications of the Weibull Method to Statistical Analysis
of Strength Parameters of Dental Materials.

PB90-260993 000.071

RESISTANCE STANDARDS
Investigating the Use of Multimeters to Measure Quan-
tized Hall Resistance Standards.

PB91-101097 000,923

RESISTORS
Frequency Dependencies of Precision Resistors.

PB90- 136557 000,623

RESONATORS
Reflection Matrix for Optical Resonators in FEL (Free

Electron Lasers) Oscillators.
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SAMPLING VOLTAGE TRACKERS

AD-A201 778/8 001,463

RESOURCE RECOVERY
Microbial Metal Leaching and Resource Recovery Proc-

esses
PB90-192410 000.952

RESPONSES
Evaluation of ttie Role of Luminance Distributions in Oc-

cupant Response to Ligfiting.

PB90-241381 000,100

RESTAURANTS
Fire Risk Assessment Method: Case Study 4, Interior

Finish in Restaurants.

PB90-244450 000. 145

REVERBERATION CHAMBERS
EMR Test Facilities Evaluation of a Small Reverberating

Chamber Located at RADC, Griffiss AFB, Rome, New
York.

PB91-107516 000937

Measurement and Evaluation of a TEM (Transverse Elec-

tromagnetic)/Reverberating Chamber.
PB91-120105 000942

REVERSED FLOW
Determination of Column Selectivity Tovward Polycyclic

Aromatic Hydrocarbons.
PB90-1 88343 000.395

Effect of Phase Length on Column Selectivity for the

Separation of Polycyclic Aromatic Hydrocarbons by Re-

versed-Phase Liquid Chromatography.
PB90-1 88350 000.237

REVIEWS
Evaluation and Compilation of DOE (Department of

Energy) Waste Package Test Data. Biannual Report:

February 1988-July 1988.

NUREG/CR-4735-V5 001.426

RF SYSTEMS
Performance of the High Power RF System for the NIST
(National Institute of Standards and Technology) - Los

Alamos Racetrack Microtron.

DE890 16082 001,673

RHODIUM INTERMETALLICS
Electronic Properties, Superconductivity and Stability of

the Ordered Alloys of the Ti-Rh, Zr-Rh and Hf-Rh Isoe-

lectronic Systems.
PB90-1 69301 001,556

RIBONUCLEASE
Interaction of Cytidine 3'-Monophosphate and Uridine 3'-

Monophosphate with Ribonuclease a at the Denaturation

Temperature.
PB90-1 36367 000,265

RIBONUCLEASE A
Structure of Phosphate-Free Ribonuclease A Refined at

1.26 A.

PB90-206715 001,332

RIBONUCLEIC ACIDS
NBS Biological Macromolecule Crystallization Database.

PB90-206012 001.328

RIBOSOMES
Mass Spectral Identification of 2-Amino-4-(5-Nitro-2-

Furyl)thia20le Metabolites.

PB90-1 70309 001.310

RISK
Risk Exposure and Risk Attitude of Homeowners in Fire

Protection Investment Decisions.

PB90-141383 000.107

Prototype Methodology for Fire Hazard Analysis.

PB90-2 17936 000,190

RISK ASSESSMENT
Fire Risk Assessment Method: Case Study 2, Carpet in

Offices.

PB90-235037 000, 140

Fire Risk Assessment Method: Case Study 3, Concealed
Combustibles in Hotels.

PB90-235045 000141

Fire Risk Assessment Method: Description of Methodolo-

gy
PB90-235052 000, 142

Fire Risk Assessment Method: Case Study 4, Interior

Finish in Restaurants.

PB90-244450 000, 145

U.S. Department of Energy Risk Assessment Methodolo-

gy. Volume 1. DOE Risk Assessment Guideline Instruc-

tions, Resource Table, and Completed Sample. Volume
2. DOE Risk Assessment Worksheets.

PB90-244484 000,789

Department of Justice Simplified Risk Analysis Guide-

lines.

PB90-265257 000,795

Fire Risk Assessment Method: Guide to the Risk Method-

ology Software,

PB91-107169 000,155

ROBOTICS
Design of a Conformal Tactile Sensing Array.

AD-A215 871/5 001,042

Flight Telerobotic Services: From Functional Architecture

to Computer Architecture.

N90-29823/3 001.816

Requirements for Implementing Real-Time Control Func-

tional Modules on a Hierarchical Parallel Pipelined

System.

N90-29891/0 001,089

Laboratory Robotics for Trace Analysis.

PB90-152844 001,319

Electronics Design of the Infrared/Ultrasonic Sensing for

a Robot Gripper.

PB90-160383 001,108

Optimal Control of a Flexible Robot Arm.
PB90-169384 001,092

Dynamic Equations for a Two-Link Flexible Robot Arm.
PB90- 169392 001,093

Robotic Assembly by Constraints.

PB90-187907 001,095

Applications of Capacitive Array Sensors to Nondestruc-
tive Evaluation.

PB90- 192642 001.075

Note on NASREM Implementation.

PB90-203134 001.097

DOE (Department of Energy)/NIST (National Institute of

Standards and Technology) Workshop on Common Ar-

chitectures for Robotic Systems.
PB90-2 16839 001,098

World Modeling for Sensory Interactive Trajectory Gen-
eration.

PB90-217712 000,019

Concept for a Reference Model Architecture for Real-

Time Intelligent Control Systems (ARTICS).
PB90-220286 001,048

Technique for the Detection of Robot Joint Gear Tight-

ness.

PB91 -112086 001.105

Advanced Deburring and Chamfering System.
PB91 -112482 001,069

Application of Measurement Error Propagation Theory to

Two Measurement Systems Used to Calculate the Posi-

tion and Heading of a Vehicle on a Flat Surface.

PB91-1 12797 001,392

ROBOTS
Hierarchical Control of Intelligent Machines Applied to

Space Station Telerobots.

N89-26471/7 001.814

NASREM: A Functional Architecture for Control of the

Flight Telerobotic Servicer.

N90-24325/4 001,815

Dynamic Equations for a Two-Link Flexible Robot Arm.
PB90-1 69392 001,093

Testing.

PB90- 187790 001,094

Prediction-Based Vision for Robot Control.

PB90- 188467 001,096

Control Architecture for Cooperative Intelligent Robots.
PB90-218389 001.099

Implementation of a Jacobian-Transpose Algorithm.

PB90-219593 001,101

Quantitative Approach to Camera Fixation.

PB90-228008 001. 102

Approach to Telerobot Computing Architecture.

PB90-244419 001.103

Stiffness Study of a Parallel Link Robot Crane for Ship-

building Applications.

PB90-254475 001.437

System Factors in Real-Time Hierarchical Control.

PB90-269473 000,738

Model-Driven Determination of Object Pose for a Visually

Servoed Robot.
PB90-271628 001.104

Technique for the Detection of Robot Joint Gear Tight-

PB9^1-112086 001,105

Overview of Off-Line Robot Programming Systems.
PB91-112292 001,106

ROCK ISLAND ARSENAL
System Requirements Analysis for the U.S. Army Rock
Island Arsenal Tool Management System.
PB90-269465 001.380

ROGERS
Precision Engineering and Experimental Physics: William

A. Rogers, the First Academic Mechanician in the U.S.

PB90-2 17977 001.017

ROLL FORMING
Ultrasonic Methods of Texture Monitoring for Character-

ization of Formability of Rolled Aluminum Sheet.

PB90-1 35948 001.245

ROLLING STOCK
Crack Inspection of Railroad Wheel Treads by EMATs.
Pq91-101550 001.831

ROOFING
Update: ASTM (American Society for Testing and Materi-

als) Standards for Single-Ply Membranes.
PB90- 170739 000130

Strength and Creep-Rupture Properties of Adhesive-
Bonded EPDM Joints Stressed in Peel.

PB90-257676 001.827

ROOFING MATERIALS
Risk of Blistering of Built-Up Roofing Membranes Applied

to Polyurethane Foam Insulation.

PB91-112631 000. 16C

ROOFS
Daylighting and Thermal Performance of Roof Glazing ir

Atrium Spaces.
PB90-149253 000.08C

Thermal Bridging in Mechanical Fastened Low-Slope
Roofs.
PB91-1 11997 000,15/

ROOT CANAL OBTURATION
Calcium Phosphate Root Canal Sealer-Filler.

PB90-188533 000,061

ROSSITER 137B STAR
lUE Observations of the M Dwarfs CM Draconis and
Rossiter 137B: Magnetic Activity at Saturated Levels.
PB90-169764 000,03?

ROTATIONAL SPECTRA
Torsional-Rotational Spectrum and Structure of the Form-
aldehyde Dimer.
PB90-1 87840 000,385

Pulsed-Nozzle Fourier-Transform Microwave Spectrosco-

py of Laser-Vaporized Metal Oxides: Rotational Spectra
and Electric Dipole Moments of YO, LaO, ZrO, and HfO.
PB91-101600 000,490

ROTATIONAL STATES
Translational and Internal State Distributions of NO Pro-
duced in the 193 nm Explosive Vapohzation of Cryogenic
NO Films: Rotationally Cold, Translationally Fast NO Mol-
ecules.

PB90-171117 000,380

Rotational Stale Distributions Following the Photodisso-
ciation of CI-CN: Comparison of Classical and Quantum
Mechanical Calculations.

PB90-241696 000,458

ROUGHNESS
Interaction of a Three-Dimensional Roughness Element
with a Laminar Boundary Layer.

AD-A1 78 668/0 001,451

RUBIDIUM FLUORIDES
FTS Infrared Measurements of Alkali Halides in the Gas
Phase: Rubidium Fluoride and Cesium Fluoride.

PB90-205790 000,415

RUST
Measuring the Extent of Rust on Steel After Abrasive
Blasting: A Feasibility Study.
PB90-1 95033 001,193

RUSTING
Effect of Soil Resistivity and Soil Temperature on the
Corrosion of Galvanically Coupled Metals in Soil,

PB91-1 12169 001,205

RUTHENIUM
Structure and Reactivity of Chemisorbed Species and
Reaction Intermediates: Progress Report, 1 December
1987-30 November 1988,
DE89003342 000,308

Structure and Reactivity of Chemisorbed Species and
Reaction Intermediates: Final Report, December 1, 1981-
December 4, 1989.
DE90003244 000,310

RUTHENIUM OXIDES
Redox Reactions with Colloidal Metal Oxides: Compari-
son of Radiation-Generated and Chemically Generated
Ruthenium Dioxide Dihydrate and Colloids.

PB90-153461 000,338

RUTILE
Influence of Surface Structure on Mechanisms of Stimu-
lated Desorption.

PB90-218132 000,435

Dynamics of 0(1 + ) Desorption from TiO(sub 2).

PB90-218330 000.441

RYDBERG CONSTANT
Rydberg Constant and Fundamental Atomic Physics.
PB90-1 70747 001.703

SALES
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Electron Microscopy and Microanalysis: An Overview.

PB90-1 52620 000,223

Specimen Biasing at Low Accelerating Voltages.

PB90- 170804 001,569

Relationship between Accelerating Voltage and Electron

Detection Modes to Linewidth Measurement in an SEM
(Scanning Electron Microscope).

PB90-1 70960 000,868

Magnetic Microstructure of Thin Films and Surfaces: Ex-
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gy. Volume 1. DOE Risk Assessment Guideline Instruc-

tions, Resource Table, and Completed Sample. Volume
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Guidelines.
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Self-Diffusion Measurements of a Probe in Various Bulk

Polymers: A Temperature Dependence.
PB90-271677 000.551

SEMICONDUCTOR DETECTORS
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Test Structure Data Classification Using a Directed Graph
Approach.
PB90-241399 000.874
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SEMICONDUCTOR MATERIALS
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Semiconductor Technology for the Non-Technologist,
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PB91-111963 000.884

SEMICONDUCTORS (MATERIALS)
Center for Electronics and Electrical Engineering Techni-
cal Progress Bulletin Covering Center Programs, July to

September 1989, with 1990 CEEE Events Calendar.
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Separation of Hydrophilic Thiols Using Reversed-Phase
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tion Methods.
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Ovenievi of Membrane Research at NIST/CCT.
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Investigations of Selectivity in Reversed-Phase Liquid
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SERIAL SECTIONING
Serial Sectioning of Hardened Cement Paste for Scan-
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and Deformation Division: Technical Activities 1 989.
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Models of Transport Processes in Concrete.
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Echo Method.
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Similarity and Bifurcation in Unstable Viscoplastic Shear.
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Surface Forces and Viscosity of Water Measured be-
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building Applications.
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Office Building Preoccupancy and Early Occupancy Re-
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charge Deposition.

PB90-1 87659 000,288

High Resolution Infrared Spectrum of (28)SiH(sub 3)D
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Chromatography on Chemically Bonded CI 8 Phases.
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Failure of Fused Silica Fibers with Subthreshold Flaws.
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SILICON
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Absorption Cross Section of As in Si.
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Selected-Area Channeling Pattern and Defect Etch Study
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tructure.
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Failure of Fused Silica Fibers with Subthreshold Flaws.
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tion.

PB90-192741 001.593

Theory of Chemically Induced Kink Formation on Cracks
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Wear Surface Analysis of Silicon Nitride.
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Oil Spill Combustion.
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Overview of the Structural Ceramics Database (Release
No. 1)(for Microcomputers).
PB90-504218 001,162

SOFTWARE ACCEPTANCE
Guide to Software Acceptance.
PB90-219627 000.722

SOFTWARE ENGINEERING
User Interface Component of the Applications Portability

Profile. Category: Software Standard. Subcategory: Appli-
cation Program Interface.

FIPSPUB 158 000.742

Software Development Tools.

PB90-250051 001,835

Soft X-ray Optics Characterization on Surf I

PB90-206954 001,735

SOFTWARE
NIST-PCTS: National Institute of Standards and Technol-

ogy-POSIX Conformance Test Suite.

Fourth Generation Software Tools for Prototyping.
PB90-254558 000,724

SOFTWARE LIBRARIES
NIST Step Class Library (Step into the Future).

PB91-107235 000,764

SOFTWARE TOOLS
Software Development Tools.

PB90-250051 001,835

NIST PDES Toolkit: Technical Fundamentals. (National

PDES Testbed Report Series.

PB90-250093 001,052

Introduction to the NIST PDES Toolkit. National PDES
Testbed Report Series.

PB90-257734 001,044

Development Plan Validation Testing System. National
PDES Testbed Report Series.

PB91-107581 000,766

SOIL MICROBIOLOGY
Significance of Cell Fluorescence Color of Acridine
Orange-Stained 'Thiobacillus ferrooxidans' Under Epi-

fluorescence Microscopy.
PB91-135046 001.346

SOIL TESTS
Energy Transfer Mechanism in SPT (Standard Penetra-
tion Test).

PB90-170184 000.574

SOLAR ENERGY
Evaluation of Solar Energy Inventions.

PB91-133918 000.965

SOLAR WATER HEATERS
Comparison of Experimental and Calculated Performance
of Integral Collector-Storage Solar Water Heaters.
PB91-112185 000,964

SOLID-SOLID INTERFACES
Guided Interface Waves.
PB91-118158 001,189

SOLID SOLUTIONS
Calculation of the Anisotropy of Equilibrium Surface Com-
position in Metallic Solid Solutions Using the Embedded
Atom Method.
PB90-1 92733 000,409

SOLID WASTES
Review of Current Research and Activities Involving

Characterization, Abatement and Disposal of Lead-Con-
taining Paint Films.

PB90-225954 000,984

SOLIDIFICATION
Development of Metastable Processing Paths for High
Temperature Alloys.

AD-A210 550/0 001,240

Initial Conditions Implied by t(1/2) Solidification of a
Sphere with Capillarity and Interfacial Kinetics.

PB90-188426 001,579

Instability of a Taylor-Couette Flow Interacting with a
Crystal-Melt Interface.

PB90-192352 001,586

SOLIDS
Production and Spectroscopy of Molecular Ions Isolated

in Solid Neon.
AD-A213 723/0 000,305

SOLUBILITY
Reply to Comment on 'Aqueous Solubility Relationships

for Two Types of Calcium Silicate Hydrate.'

PB90- 152828 000.333

Relationship between the Carbon-Number of N-Paratfins

and Their Solubility in Supercritical Solvents.

PB90-1 88202 000,387

SOLUTIONS
Growth of a Coherent Precipitate from Supersaturated
Solution.

PB90- 169434 000,352

Molecular Weight and Concentration Dependences of the

Terminal Relaxation Time and Viscosity of Entangled
Polymer Solutions.

PB90-1 70796 000.532

Characterization of Branching Architecture Through 'Uni-
versal' Ratios of Polymer Solution Properties.
PB91-112128 000,553

SOLVATION
Multicomponent Cluster Ions. 1. The Proton Solvated bv
Ch3Cn/H20.
AD-A1 67 880/4 000,295

SOLVENT EXTRACTION
Method and Apparatus for Supercritical Fluid Extraction
Solution Separation.
PATENT-4 962 275 000,316

SOLVENTS
Relationship between the Carbon-Number of N-Paratfins
and Their Solubility in Supercritical Solvents.
PB90-1 88202 000,387

Formation and Melting of Solvent Crystals in Thermore-
versible Polymer Gels.
PB90-271396 000,549

SOMMERFELD CONSTANT
High Accuracy Determination of the Fine Structure Con-
stant via Measurement of the Proton Gyromaqnetic Ratio
PB90-242256 001,748

SOOT
Pattern Differences in Laser Microprobe Mass Spectra of
Negative Ion Carbon Clusters.

PB90-1 49360 000.579

Soot Particle Formation in Laminar Diffusion Flames.
PB90-1 88368 000,583

Effect of Fuel Structure on Pathways to Soot.
PB90-1 90778 000.584

Smoke Measurement Results from the Cone Calorimeter
PB90-271032 000.150

Smoke and Soot Data Determinations in the Cone Calo-
rimeter.

PB90-271040 000151

SOS (SEMICONDUCTORS)
Investigation of Photoconductive Picosecond Microstri-
pline Switches on Self-Implanted Silicon on Sapphire
(SOS).
PB90-218124 000,873

SOUND GENERATORS
Ultrasonic Measurements Research: Progress in 1988
AD-A201 133/6 001,444

SOUND WAVES
Sound Speed Measurements on Gas Mixtures of Natural
Gas Components Using a Cylindrical Resonator.
PB91 -135053 001.450

SOUTH POLE
Solar and Stellar Obsen/ations from the South Pole.
PB90-261264 000.042

SPACE HEATERS
Experimental Study on the Performance of a Combination
Appliance for Domestic Hot Water and Space Heating.
PB90-269515 000102
Ventilation Characterization of the Consumer Product
Safety Commission Combustion Test Chamber Facility.

PB91 -107490 000,103

SPACE HEATING
Study on the Performance of Residential Boilers for
Space and Domestic Hot Water Heating.
PB90-185117 000,089

SPACE HVAC SYSTEMS
Simulation of a Multizone Air Handler.
PB90-169913 000,087

SPACE PERCEPTION
Motion, Depth, and Image Flow.
PB90-254350 001.350

SPACE SHUTTLE MAIN ENGINE
Vortex Shedding Flowmeters for High Velocity Liquids.
PB90-192659 000.601

SPACE SHUTTLE SOLID ROCKET ENGINE
Accuracy Analysis of the Space Shuttle Solid Rocket
Motor Profile Measuring Device.
PB90-1 48362 001.817

SPACE STATIONS
Expert Systems Applied to Spacecraft Fire Safety.
N89-23501/4 001.813

Hierarchical Control of Intelligent Machines Applied to
Space Station Telerobots.
N89-26471/7 001.814

Flight Telerobotic Services: From Functional Architecture
to Computer Architecture.

N90-29823/3 001.816

Architecture to Support Teleoperation and Autonomy
PB91-101428 001,820

SPACE TRANSPORTATION SYSTEM
Autonomous Propulsion System Requirements for Place-
ment of an STS (Space Transportation System) External
Tank in Low Earth Orbit.

PB90-ie3302 001,818

SPACECRAFT COMMUNICATION
Ku-Band Satellite Two-Way Timing Using a Very Small
Aperture Terminal (VSAT).
PB90-218116 000 617
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SPACECRAFT COMPONENTS
Fire-Related Standards and Testing.

N88-1 2522/4

PB90-1 53396 001,472 SSDL

001,812

SPACECRAFT CONSTRUCTION MATERIALS
Fire-Related Standards and Testing.

N88-12522/4 001,612

SPACECRAFT MAINTENANCE
Architecture to Support Teleoperation and Autonomy.
PB91-101428 001,820

SPACECRAFT TEMPERATURE
Nontoxic Heat Transport Fluids for Spacecraft Two-
Phase Thermal Control Systems.
PB90-196510 001.819

SPECIAL RELATIVITY
Fundamental Tests of the Isotropy of Space Using Fast-

Beam Laser Spectroscopy.

PB90-1 36359 001.678

Improved Kennedy-Thorndike Experiment to Test Special

Relativity.

PB90-241522 001.747

SPECIFIC HEAT
Specific Heat of the High-T(sub c) Superconductor

(Bi(sub 1.66)Pb(sub 0.34))Ca(sub 2)Sr(sub 2)Cu(sub

3)0(sub 10).

PB90-1 87600 001,573

Heat Capacity, Cp, of Fluids from Transient Hot Wire

Measurements.
PB90-1 92527 001,010

Biological Thermodynamic Data for the Calibration of Dif-

ferential Scanning Calorimeters: Heat Capacity Data on
the Unfolding Transition of Ribonuclease A in Solution.

PB90- 192600 000,405

Thermodynamic Properties of Ammonium Halogen Stan-

nates 1 . Heat Capacity and Thermodynamic Functions of

Deuterated Ammonium Hexachlorostannate (ND4)2SnCI6
from 5.9 to 347 K.

PB91-133843 000.510

Thermodynamics of the Divalent Metal Fluorides. 2. Heat
Capacity of the Fast Ion Conductor BaSnF4 from 7 to

345 K.

PB91-133850 000.511

Thermodynamic Properties of CFC Alternatives: A Survey

of the Available Data.

PB91-134460 000.515

SPECIFICATIONS
NIST (National Institute of Standards and Technology)

Helps Navy Define Data Needed to Produce Hybrid

Microcircuit Assemblies.
PB90-1 69376 000,897

Specifications and Tolerances for Reference Standards

and Field Standard Weights and Measures. 1. Specifica-

tions and Tolerances for Field Standard Weights (NIST

(National Institute of Standards and Technology) Class

F). Revised 1990.

PB90-232752 001,016

Specifications for Cold Weather Concreting.

PB91 -133876 000. 167

SPECTRAL LINES
Atomic Transition-Probability Measurements for Promi-

nent Spectral Lines of Neutral Nitrogen.

PB90-1 50269 001,686

Calculation of Spectral Line Profiles of Multi-Electron

Emitters in Plasmas.
PB90-206707 001,730

Characterization of a Pt-Ne HoIIovk Cathode Spectral Line

Source.
PB90-261199 001,496

SPECTROMETERS
Developments in Atomic-Absorption, X-ray Fluorescence,

and Plasma-Emission Spectrometry for the Analysis of

Metals and Ores.

PB90-1 36961 001,390

National Scales of Spectrometry in the U.S.

PB90-1 53396 001,472

SPECTROPHOTOMETRY
Pulse radiolytic studies of inter- and intramolecular elec-

tron transfer processes. Progress report.

DE90008697 000,312

Tunable Dye Laser Spectrometry.

PB90-192576 001,460

SPECTRORADIOMETERS
Tunable Dye Laser Spectrometry.

P890-1 92576 001,460

SPECTROSCOPIC ANALYSIS
Semiconductor Measurement Technology: A Software

Program for Aiding the Analysis of Ellipsometric Measure-
ments, Simple Spectroscopic Models.

PB90-2 16847 001,602

SPARCOL: A Front End for the MAIN2 Program.

PB91-107185 001,643

SPECTROSCOPY
Fluorescent and Scattered Spectra; Near-Threshold Exci-

tation of Atoms, Molecules, and Solids.

PB90-136417 001,660

Surface Sensitivity of Electron Spectroscopies.
PB90-1 70788 000,235

Hg(1 + ) Single Ion Spectroscopy.
PB9D-187519 000.363

Laser-Enhanced Ionization Spectroscopy in Flames and
Plasmas.
PB90- 193327 000,411

SPECTRUM ANALYSIS
Biases and Variances of Several FFT (Fast Fourier

Transform) Spectral Estimators as a Function of Noise
Type and Number of Samples.
PB90-1 88566 000,643

Two Photon Resonance Enhanced Multiphoton Ionization

Spectroscopy of Gas Phase 0(sub 2) a(sup 1)Delta(sub

g) between 305-350 nm.
PB90-1 92279 000.400

Two Photon Resonance Enhanced Multiphoton Ionization

Spectroscopy of the 3p(pi) D (2)ll(sub r) (v'= 0,1,2)-X
(2)ll(sub r) (v'= 0) Bands of the Fluoromethylidyne Radi-

cal between 355 and 385 nm.
PB90-1 92287 000.401

SPEECH RECOGNITION
DARPA Resource Management Continuous Speech Da-
tabase (RM1). Speaker-Independent Training Data (for

CD-ROM).
PB90-500539 000,640

DARPA Resource Management Continuous Speech Da-
tabase (RM1). Development Test and Evaluation Test
Data and Scoring and Speech Header Software. NIST
Speech Disc 2-4.1. (for CD-ROM).
PB90-500547 000,641

SPENT FUEL CASKS
Quality Assurance and Spent Fuel Shipments for Re-
search Reactors.

PB90-193509 001,424

SPENT FUELS
Evaluation and Compilation of DOE (Department of

Energy) Waste Package Test Data. Biannual Report:

February 1988-July 1988.

NUREG/CR-4735-V5 001,426

Corrosion of Zircaloy Spent Fuel Cladding in a Reposi-
tory.

PB90-207291 001,427

SPHERES
Gibbs-Thomson Equation for a Spherical Coherent Pre-
cipitate with Applications to Nucleation.

PB90-1 88285 000,391

Mathematical Treatment of the Spherical Stereology.

PB90-257593 001,291

SPIN EXCHANGE
Alignment Effects in Ca-He (5(1 )P1 - 5(3)PJ) Energy
Transfer Half-Collisions.

PB90-271487 001,767

SPIN WAVES
Long Wavelength Spin-Wave Energies and Linewidths of

the Amorphous Invar Alloy Fe(sub 100-x)B(sub x).

PB90-1 49337 001,539

Concept of Secondary Laboratories.
PB90-241423 001,36:

Spin Dynamics of Amorphous Magnets.
PB90-1 92303 001,584

Tunable Far Infrared Laser Spectroscopy.

PB90-1 36458

National Scales of Spectrometry in the U.S.

001,469

SPINEL
Porosity in Spinel Compacts Using Small-Angle Neutron
Scattering.

PB90-1 70093 001,138

SPRAYS
Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report and Program Plan, November 1986.
DE89015147 000.575

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report and Program Plan, March 1988.
DE89015148 000.576

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report, April 1989.
DE89015149 000,577

Aerodynamic Effects on Fuel Spray Characteristics: Air-

Assist Atomizer.
DE89015819 000.600

SPRINKLERS
Quick Response Sprinklers in Chemical Laboratories: Fire

Test Results.

PB90-151721 000,126

Estimating the Environment and the Response of Sprin-

kler Links in Compartment Fires with Draft Curtains and
Fusible Link-Actuated Ceiling Vents - Theory.
PB91 -118133 000,163

SPUN YARNS
Small-Angle Neutron Scattering Study for Characterizing
the Water Sorbed in High Speed Spun Poly(Ethylene Ter-
ephthalate) Filaments.

PB90-1 53487 001,206

SQL DATABASE LANGUAGE
Database Language SQL. Category: Software Standard.
Subcategory: Database.
FIPS PUB 127-1 000,739

SQUARE ROOTS
Unrestricted Algorithms for Reciprocals and Square
Roots.
AD-A1 78 897/5 001,262

Secondary Standards Laboratories: An Overview.
PB90-241449 001. 36i

STABILITY
Stabilization of Taylor-Couette Flow Due to Time-Periodic
Outer Cylinder Oscillation.

PB90-219130 001,45t

STABILITY TESTS
Chemiluminescence Instrumentation for Fuel and Lubri-
cant Oxidation Studies.

PB90-1 92428 000.40c

STAINLESS STEEL-301
Effect of Soil Resistivity and Soil Temperature on the
Corrosion of Galvanically Coupled Metals in Soil.

PB91-112169 001,205

STAINLESS STEELS
Effect of Oxygen Transport and Resistivity of the Envi-
ronment on the Corrosion of Steel.

PB91 -107292 001,200

STANDARD FOR THE EXCHANGE OF PRODUCT MODEL
DATA

NIST (National Institute of Standards and Technology)
STEP (Standard for the Exchange of Product Model
Data) Documents Configuration Management System
User's Guide.
PB90-207788 000,748

National PDES Testbed Strategic Plan 1990. National
PDES Testbed Report Series.

PB91-107177 000 762

Development Plan: Product Data Exchange Network. Na-
tional PDES Testbed Report Series.
PB91 -107227 000.763

NIST Step Class Library (Step into the Future).
PB91 -107235 000.764

Development Plan: Step Production Cell. National PDES
Testbed Report Series.

PB91 -107243 000,766

Development Plan Validation Testing System. National
PDES Testbed Report Series.

PB91-107581 000,766

STANDARD REFERENCE DATA
Journal of Physical and Chemical Reference Data,
Volume 18, Number 4, 1989.
PB90-161241 000,339

Fundamental Equation for Water Covering the Range
from the Melting Line to 1273 K at Pressures up to 25
000 MPa(a).
PB90-161258 000,340

Toluene Thermophysical Properties from 1 78 to 800 K at
Pressures to 1000 Bar.

PB90-161266 000.341

Reduction Potentials of One-Electron Couples Involving
Free Radicals in Aqueous Solution.
PB90-161274 000,342

Photoemission Cross Sections for Atomic Transitions in

the Extreme Ultraviolet Due to Electron Collisions with
Atoms and Molecules.
PB90-161282 000,284

Standard Reference Data Publications, 1987-1989.
PB90-161704 001,277

Technical Activities 1989, Standard Reference Data Pro-
gram.
PB90-185109 000,382

NIST (National Institute of Standards and Technology)
Standard Reference Data Products 1990 Catalog.
PB90-219841 001,031

NBS/EPA Data Base of Evaluated Electron Ionization
Mass Spectra.

PB90-254426 000,249

Creating a Materials Data Base Builder and Producing
Publications for Ceramic Phase Diagrams,
PB91-112557 001,165

STANDARD REFERENCE DATA PROGRAM
Standard Reference Data Publications, 1987-1989.
PB90-161704 001,277

STANDARD REFERENCE MATERIALS
Preparation and Certification of Standard Reference Ma-
terial 1507: 11-Nor-Delta(sup9)-Tetrahydrocannabinol-9-
Carboxylic Acid in Freeze-Dried Urine.

PB90-1 36524 000,208

NBS (National Bureau of Standards) Standard Reference
Material for Depth Profile Analysis.

PB90-1 49345 000 321

pH Theory and Measurement.
PB90-1 50038 000.323

Comparison of the NIST (National Institute of Standards
and Technology) and European Gold Coating Standards.
PB90-164278 001.175

Optical Calibration of Accurate Particle Sizing Standards
at the U.S. National Bureau of Standards.
PB90-169368 000,614

Isotopic Fractionation of Gallium on an Ion Exchange
Column.
PB90- 169459 000,227
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Effect of X-rays on the Polycarbonate Substrate of X-ray

Calibration Standards.

PB90- 169673 000.286

Standard Reference Materials for Use in Precision Ttier-

nnometry.

PB90- 169798 001,004

NIST (National Institute of Standards and Technology)

Standard Reference Materials Catalog 1990-91.

PB90-183310 000,558

Standard Reference Materials for X-ray Diffraction. Part

2. Calibration Using D-Spacing Standards.

PB90-206681 001,598

Studies on the Melt Flow Rate of the SRM 1474, a Poly-

ethylene Resin.

PB90-207275 001,271

Standard Reference Materials; Glasses for Microanalysis:

SRM's 1871-1875.

PB90-215807 001.157

Reference Materials, Reference Data, and Reference

Procedures for Surface Analysis: National and Interna-

tional Standards Activities.

PB90-217894 000.434

NBS Standard Reference Materials for Validating Deter-

minations of Micronutrients and Toxic Substances in

Foods.
PB90-254368 000.021

Standard Reference Materials: Description and Use of a

Precision Thermometer for the Clinical Laboratory, SRM
934.

PB90-257643 000.069

Determination of Serum Uric Acid by Isotope Dilution

Mass Spectrometry as a New Candidate Definitive

Method.
PB91-112151 000,253

Certification of Bilirubin SRM 916a.

PB91-118117 000.258

Duplex Nicl^el Step Test Standards.

PB91-118406 001.181

STANDARDIZATION
Ada Compiler Validation Summary Report. Certificate

Number 880708S1.09149 SoftTech, Inc., Ada 86, Version

3.21, VAX 11/780-11/785 (Host) to Intel iAPX 80286R

Target.

AD-A203 789/3 000,657

Ada Compiler Validation Summary Report. Certificate

Number 880708S1.09147 SoftTech, Inc., Ada 86, Version

3.21, VAX 11/780-11/785 Host and Intel IAPX 80286

Target.

AD-A203 840/4 000,658

Conduct and Administration of U.S. Participation and

Leadership in International Standardization, Testing, and

Certification in the Decade of the 1990s.

PB90-1 94994 001,076

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. Third Day: April 5,

1990.

PB90-204694 000,007

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. First Day: April 3, 1990.

PB90-204702 000,008

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities, Second Day: April 4,

1990.

PB90-207150 000.009

Government's Role in Standards-Related Activities: Anal-

ysis of Comments.
PB90-215534 000.011

Harmonization of Standards and Regulations: Problems

and Opportunities for the United States.

PB90-218181 000,117

Information Center Assists Users in Identifying Standards

and Provides Technical Assistance.

PB90-241647 001,038

STANDARDS
Measurements of the sup 235 U(N,F) Standard Cross

Section at the National Bureau of Standards.

DE89004817 001,671

Reference data in support of energy programs. Final

report.

DE90009056 000,993

Counties and Equivalent Entities of the United States, Its

Possessions, and Associated Areas. Category: Federal

General Data Standard, Representations and Codes.

FIPS PUB 6-4 000,744

Data Communication Systems and Services User-Orient-

ed Performance Parameters.

FIPS PUB 144 000,612

POSIX: Portable Operating System Interface for Comput-

er Environments. Category: Software Standard; Subcate-

qory; Operating Systems,

FIPS PUB 151 1 000.740

User Interface Component of the Applications Portability

Profile. Category; Software Standard. Subcategory; Appli-

cation Program Interface.

FIPS PUB 158 000 742

Fire-Related Standards and Testing.

N88-12522/4 001,812

Characteristics of an Optically Pumped Cs Frequency

Standard at the NRLM (National Research Laboratory of

Metrology).

PB90- 136342 001,677

Report of the National Conference on Weights and
Measures (74th).

PB90-1 46465 000.998

National Scales of Spectrometry in the U.S.

PB90-1 53396 001,472

Examination of the Variability of the ASTM (American So-

ciety for Testing and Materials) E 648 Standard with Re-
spect to Carpets.

PB90- 154626 000.127

Index to the Reports of the National Conference on
Weights and Measure from the First to the Seventy-Third

(1905 to 1988).

PB90-1 55334 001.001

Comparison of the NIST (National Institute of Standards

and Technology) and European Gold Coating Standards.

PB90- 164278 001,175

Josephson-Voltage Array Development at the NBS (Na-

tional Bureau of Standards) in Boulder.

PB90-1 69947 000.899

ASTM (American Society for Testing and Materials) Do-
simetry Activities: A Progress Report.

PB90-1 70473 001.700

Standard Polymers.
PB90-170697 000.531

NIST (National Institute of Standards and Technology)
Standard Reference Materials Catalog 1990-91.

PB90-183310 000.558

Rational Development of Bench-Scale Fire Tests for Full-

Scale Fire Prediction.

PB90- 187493 000,132

Characterization of Eddy Current Probes; Results of an
Interlaboratory Intercomparison.

PB90-1 87550 001.377

10-V Josephson Voltage Standard.

PB90-1 87691 000,901

Guidelines for the Infrastructure of Statistical Software.

PB90-187733 001,302

CMM (Coordinate Measuring Machines) Standards.

PB90-1 88541 001.008

Progress at NIST (National Institute of Standards and
Technology) Towards Absolute Frequency Standards

Using Stored Ions.

PB90-188616 001.715

Intercomparison of AC Voltage Using a Digitally Synthe-

sized Source.
PB90-1 92402 001.074

Metrological Electron Microscope for the Certification of

Magnification and Linewidth Artifacts for the Semiconduc-
tor Industry.

PB90- 192444 001,009

Development of Multicomponent Parts-per-Billion-Level

Gas Standards of Volatile Toxic Organic Compounds.
PB90-1 92493 000,970

Development of Standards for Superconductors.

PB90-1 96536 000,907

Worl^ing Implementation Agreements for Open Systems
Interconnection Protocols.

PB90-1 97948 000,745

Data Administration: Standards and Techniques. Pro-

ceedings of the Annual DAMA (Data Administration Man-
agement Association) Symposium (2nd).

PB90-204512 000,719

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. Third Day: April 5,

1990.
PB90-204694 000,007

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. First Day; April 3, 1990.

PB90-204702 000,008

Trade Implications of Processes and Production Methods
(PPMs).
PB90-205485 000,203

Standard Reference Materials for X-ray Diffraction. Part

2. Calibration Using D-Spacing Standards.

PB90-206681 001,598

Scanning Electron Microscope-Based Metrological Elec-

tron Microscope System and New Prototype Scanning

Electron Microscope Magnification Standard.

PB90-207069 001,016

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities, Second Day; April 4,

1990.
PB90-207150 000.009

Proposed Integration Framework for Step (Standard for

the Exchange of Product Model Data).

PB90-207358 000, 747

Government's Role in Standards-Related Activities; Anal-

ysis of Comments.
PB90-2 15534 000,011

Proceedings of the Hypertext Standardization Workshop.

January 16-18, 1990 National Institute of Standards and

Technology.
PB90-2 15864 001,030

GATT (General Agreement on Tariffs and Trade) Stand-

ards Code Activities of the National Institute of Standards

and Technology 1 989.

PB90-219817 000,204

Concept for a Reference Model Architecture for Real-
Time Intelligent Control Systems (ARTICS).
PB90-220286 001,048

Generating Standard Reference Electromagnetic Fields

in the NIST (National Institute of Standards and Technol-
ogy) Anechoic Chamber, 0.2 to 40 GHz.
PB90-221797 000,644

Graphics Standards in the Computer-Aided Acquisition

and Logistic Support (CALS) Program, Fiscal Year 1989.
Volume 2. MIL-D-28003 Revisions, CGM Registration.

PB90-228016 001,379

Journal of Research of the National Institute of Stand-
ards and Technology. January-February 1990. Volume
95, Number 1

.

PB90-235243 000,444

Standard Reference Materials for Eddy Current Nonde-
structive Evaluation: Research Material 8458.
PB90-241472 001,077

More Effective Federal Computer Systems: The Role of

NIST (National Institute of Standards and Technology)
and Standards.
PB90-241654 000,750

Extending the Standard for the Exchange of Product
Data to Represent Two-Dimensional Apparel Pattern

Pieces
PB90-247438 001,050

NIST Working Form for STEP: National PDES Testbed.
PB90-250044 001,051

ODES User's Guide. National PDES Testbed Report
Series.

PB90-250085 000,751

NIST PDES Toolkit: Technical Fundamentals. National

PDES Testbed Report Series.

PB90-250093 001,052

Journal of Research of the National Institute of Stand-
ards and Technology. May-June 1990. Volume 95,

Number 3.

PB90-256793 001,753

Operation of NIST Josephson Array Voltage Standards.

PB90-256801 000,916

Calibration of dc Voltage Standards at NIST.

PB90-256819 000,917

NIST SQL Database Loader: STEP Working Form to

SQL. National PDES Testbed Report Series.

PB90-256868 000.753
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AD-A208 514/0 000,678

Ada Compiler Validation Summary Report. Certificate

Number 8901 13S1 .09161 Encore Computer Corporation

Encore Verdix Ada Development System Version 5.5

Encore Multimax 320 Host, Encore Multimax 320 Target.

AD-A208 515/7 000.679

Ada Compiler Validation Summary Report: Certificate

Number: 880708S1.09150 SoftTech, Inc., Ada 86, Ver-
sion 3.21, VAX 11/780-11/785 Host and Intel lAPX
80286P Target.

AD-A208 652/8 000,680

Ada (Trade Name) Compiler Validation Summary Report:
Certificate Number: 890127S1. 10033. Digital Equipment
Corporation VAX Ada Version 2.0 VAX 8800 Host and
VAX 8800 Target.

AD-A208 830/0 000,681

Ada Compiler Validation Summary Report: Certificate

Number: 880708S1.09151, SoftTech, Inc., Ada 86, Ver-
sion 3.21 VAX 11/780-11/785 Host and Intel iAPX
80386R Target.

AD-A209 138/7 000,682

Ada Compiler Validation Summary Report: Certificate

Number: 89081 8S1. 101 31 Concurrent Computer Corpo-
ration. MC-Ada Version 1.2 Concurrent 6600 with

MC68030 CPU, Lightning Floating Point Host and Con-
current 6600 with MC68030 CPU, Lightning Floating
Point Target.

AD-A214 907/8 000,683

Ada Compiler Validation Summary Report Certificate

Number: 890727S1. 10128 Encore Computer Corporation
Encore Verdix Ada Development System Version 5.5
Encore Multimax 320 Host and Encore Multimax 320
Target.

AD-A2 15 057/1 000,684

Ada Compiler Validation Summary Report: Certificate

Number 890818S1. 10130 Concurrent Computer Corpora-
tion, MC-Ada Version 1.2, Concurrent 6600 with

MC68030 CPU, MC68882 Floating Point Host and Con-
current 6600 with MC68030 CPU, MC6e882 Floating

Point Target.

AD-A215 201/5 000,685

Ada Compiler Validation Summary Report: Certificate

Number 890727S1. 10127 Encore Computer Corporation,
Encore Verdix Ada Development System, Version 5.5

Encore Multimax 320 Host and Encore Multimax 320
Target.

AD-A216 202/3 000,686

Ada Compiler Validation Summary Report: Encore Com-
puter Corporation, Encore Verdix Ada Development
System, Version 5.5, Encore Multimax 320 (Host and
Target), 890727S1. 10129.
AD-A215 480/5 000,687

Ada Compiler Validation Summary Report. Certificate

Number: 890901S1. 10147, Control Data Corporation
ADA/VE, Ver. 1.3 CYBER 932 Host and CYBER 932
Target, Completion of On-Site Testing: September 1,

1989.
AD-A2 18 464/6 000.688

Ada Compiler Validation Summary Report: Certificate

Number: 890804S1.10142 Loral/Rolm Mil-Spec Comput-
ers ADE. Revision 3.01 MV 10000 Host and HAWK/32
Target.

AD-A219 438/9 000,689

Ada Compiler Validation Summary Report: Certificate

Number: 890901 SI. 101 32. Owner: Nippon Telegraph and
Telephone Corporation Implementor: SofTech, Inc. Ada-
DIPS, Version 1.0 NTT DIPS V20 Host and NTT DIPS
V20 Target.

AD-A219 439/7 000,690

Ada Compiler Validation Summary Report: Certificate

Number: 890831S1. 10146 Bull HN Information Systems,
Inc. GCOS 8 ADA Compilation System, Version 2.3 DPS
9000 Host and DPS 9000 Target.

AD-A219 440/5 000,691

Ada Compiler Validation Summary Report: Certificate

Number: 890804S1. 10141 Loral/Rolm Mil-Spec Comput-
ers ADE, Revision 3.01 MV 10000 Host and HAWK/32
Target.

AD-A219 441/3 000,692

Ada Compiler Validation Summary Report: Certificate

Number: 891116S1. 10233. InterACT Corporation, Inter-

ACT Ada Mips Cross-Compiler System Release 1.0, Mi-

croVAX 3100 Cluster Host and MIPS R2000 in an Inte-

grated Solutions, INC Advantage 2000 Board (Bare Ma-
chine).

AD-A220 908/8 000,693

Ada Compiler Validation Summary Report. Certificate

Number: 890924S1. 10231, Bull HN Information Systems,
Inc. GCOS 8 Ada Compilation System. Version 2.3 DPS
8000 Host and DPS 8000 Target. Completion of On-Site
Testing: 24 September 1989.

AD-A220 944/3 000,694

Ada Compiler Validation Summary Report: Certificate

Number: 891 1 16S1 .10232 InterACT Corporation InterACT
Ada 1750A Compiler System Release 3.3 VAX11 Host
and Fairchild 9450/1750A in a HP 64000 Workstation

Target.

AD-A221 010/2 000,695

Ada Compiler Validation Summary Report: Certificate

Number:891027S1.10184, DDC International A/S. DACS
for Sun-3 -> Lynwood/LynX. Version 4.4(1. 1),Sun-3/50

Workstation Host and Lynwood j430 Target.

AD-A223 336/9 000,696

Ada Compiler Validation Summary Report: Certificate

Number: 891027S1. 10183, DDC International A/S DACS
for Sun-3/SunOS, Version 4.4 (1.1),SUN-3/60 Worksta-
tion Host and SUN-3/60 Workstation Target.

AD-A223 337/7 000,697

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10212 U.S. Navy Ada/L,Version 2.0(/

OPTIMIZE Option) VAX 8550 and VAX 11/785 Hosts and
AN/UYK-43 Target.

AD-A223 366/6 000,698

Ada Compiler Validation Summary Report: Certificate
Number: 891027S1. 10186 DDC International A/S DACS-
386/UNIX. Version 4.4 RC900 Host and RC900 Target.
AD-A223 367/4 000,699

Ada Compiler Validation Summary Report: Certificate
Number 891201S1. 10211 U.S. Navy Ada.L.Version 2.0
(NO OPTIMIZE Option) VAX 8550 and VAX 11/785
Hosts and AN/UYK-43 Target.
AD-A223 377/3 000,700

Ada Compiler Validation Summary Report: Certificate
Number: 900121S1. 10251 Computer Sciences Corpora-
tion MC Ada V1.2.Beta/Concurrent Computer Corpora-
tion Concurrent/Masscomp 5600 Host To Concurrent/
Masscomp 5600 (Dual 68020 Processor Configuration)
Target.

AD-A223 415/1 000,701

Ada Compiler Validation Summary Report: Certificate
Number 891201S1. 10214 U.S. Navy Ada/M, Version
2.0(/OPTIMIZE Option) VAX 8550 and VAX 11/785
Hosts AN/UYK-44 Target.
AD-A223 495/3 000,702

Ada Compiler Validation Summary Report: U.S. Navy
AtiaVAX, Version 3,0 (/OPTIMIZE Option), VAX 8600 and
VAX 11/785 (Host and Target), 891 130S1. 10210.
AD-A223 538/0 000,703

Ada Compiler Validation Summary Report: Certificate
Number: 891201S1. 10216 U.S. Navy Ada/M, Version 2.0
(/Optimize Option) VAX 8550 and VAX 1 1 /785 Host and
AN/AYK-14 Target.

AD-A223 581/0 000,705

Ada Compiler Validation Summary Report: Certificate
Number 890615S1. 10126 Data General ADE, Revision
3.01, MV 15000 Host and MV 15000 Target. MV 10000
Host and MV 10000 Target.

AD-A223 596/8 000,706

Ada Compiler Validation Summary Report: Certificate
Number: 891130S1. 10209 U.S. Navy AdaVAX, Version
3.0 (/NO Optimize Option) VAX 8350 and VAX 11/785
Hosts and VAX 8350 and VAX 1 1/785 Target.
AD-A223 597/6 000,707

Ada Compiler Validation Summary Report: Certificate
Number 891 201 SI. 1021 3 U.S. Navy Ada/M Version 2.0
(/NO Optimize Option) VAX 8550 and VAX 11/785 Hosts
and AN/UYK-44 Target.
AD-A223 693/3 000,708

Ada Compiler Validation Summary Report: Certificate
Number: 891027S1. 10185 DDC INTERNATIONAL A/S
DACS-386/UNIX, Version 4.4 ICL DRS300 Host and ICL
DRS300 Target.

AD-A223 736/0 000,709

Ada Compiler Validation Summary Report: Certificate
Number: 891 128S1 .10234 Apollo Computer Inc., Domain
ADA, Ver 3.0.MBX DN 4000 Host and MVME 133A-20
Target.

AD-A223 764/2 000.710

VALIDATION TESTING SYSTEM
Development Plan Validation Testing System. National
PDES Testbed Report Series.

PB91-107581 000,766

VAN DER WAALS FORCES
Damped Dispersion Interaction Energies for He-H(sub 2),

NE-H(sub 2), and AR-H(sub 2).

PB90-1 70945 000,374

VANADIUM
Measurement of Vanadium Impurity in Oxygen-Implanted
Silicon by Isotope Dilution and Resonance Ionization

Mass Spectrometry.
PB90-1 92345 000,240

VANADIUM HYDRIDES
Anomalous Vibrations of Hydrogen Isotopes in beta-
Phase Vanadium Hydride.
PB91 -112649 001,653

VANADIUM MOLYBDATES
Synthesis, Characterization and Inelastic Neutron Scatter-
ing Spectra of Hydrogen Insertion Compounds of the
Mixed V/Mo Oxide V{sub 9)Mo(sub 6)0(sub 40).

PB90-1 92683 000,273

VANES
Aluminum Oxide Barriers in Metal CrAlY Superalloy Sys-
tems.
N89-1 3657/6 001, 169

VAPOR CELLS
Search for Optical Molasses in a Vapor Cell: General
Analysis and Experimental Attempt.
PB90-1 63932 001,474

VAPOR DEPOSITED COATINGS
Energy Transfers in the Quasielastic Scattering of 70-

1 250-eV Electrons by Surfaces.
PB90-254517 000,464

VAPOR DEPOSITION
Electrical Characterization of Beta Silicon Carbide MIS
(Metal-Insulator-Semiconductor) Capacitors with Thermal-
ly Grown or Chemical-Vapor Deposited Oxides.
PB90-136615 000,866

Two Simple Metal Vapor Deposition Sources for Down-
ward Evaporation in Ultrahigh Vacuum.
PB90- 150202 001,549
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VAPOR PHASE
Measurements of the Ultraviolet Absorption Cross-Sec-

tions for HO(sub 2) and CH(sub 3)0(sub 2) in the Gas
Phase.
P890-169269 000.285

VAPOR PHASES
Correlation between Gas Phase and Solution Phase
Reactivities of Hydroxyl Radicals Towards Saturated Or-

ganic Compounds.
PB90- 193459 000.413

VAPOR PRESSURE
Vapor Pressures and Gas-Phase PVT Data for 1,1-Dich-

loro-2,2,2-trifluoroethane.

PB90-271685 000,485

Thermodynamic Properties of CFC Alternatives: A Survey

of the Available Data.

PB91 -134460 000.515

VAPORIZING
Transpiration lulass Spectrometry of Liquid LIP: Vaporiza-

tion Thermochemistry and Electron Impact Fragmenta-

tion.

PB90-150137 000.324

Laser-Induced Vaporization l^ass Spectrometry of Re-

fractory li/laterials: Apparatus and the BN System.

PB90-1 52836 001.133

Ceramic Thermochemistry and Kinetics from Laser-In-

duced Vaporization Ivlass Spectrometry.

PB90-1 53503 001.135

VARIABLE SELECTION
Some Thoughts on Variable-Selection in Multiple Regres-

sion.

PB90-169772 001.300

VARIANCE (STATISTICS)
Variances Based on Data with Dead Time between the

Measurements.
PB90-221821 001,303

Lower Bound of Confidence Coefficients for a Confi-

dence Interval on Variance Components.
PB90-242231 001.304

VARISTORS
Glimpse at Long-Term Effects of Momentary Overvol-

tages on Zinc Oxide Varistors.

PB90-1 92337 000,821

VECTOR ANALYSIS
Tomographic Reconstruction of Two-Dimensional Vector

Fields: Application to Flow Imaging.

PB90-1 70374 001,457

VECTOR PROCESSING
Optimizing Precompiler for Finite-Difference Computa-
tions on a Vector Computer.
PB91-118265 000,734

VEGETABLES
Examination of Gamma-Irradiated Fruits and Vegetables

by Electron Spin Resonance Spectroscopy.

PB90-169814 000,020

VEHICULAR TRAFFIC CONTROL
Color Appearance of Traffic Control Devices under Differ-

ent llluminants.

P890-260969 001,832

VELOCITY
Finite Element Model of Stress Wave Topology in Unidir-

ectional Graphite/Epoxy: Wave Velocities and Flux Devi-

ations.

PB90-1 36623 001,529

VENTILATION
Ventilation and Air Quality Investigation of the Madison

Building. Phase 1 Report.

PB90-155417 000,081

Numerical Method for Calculating Indoor Airflows Using a

Turbulence Model.

PB90-162009 000,083

Environmental Evaluation of the Portland East Federal

Office Building Preoccupancy and Early Occupancy Re-

sults.

PB90-1 64484 000,084

Model of a Simple Fan-Resistance Ventilation System
and Its Application to Fire Modeling.

PB90-1 83336 000,088

Fire Experiments of Zoned Smoke Control at the Plaza

Hotel in Washington DC.
PB90-207259 000,093

Measurements of Ventilation Rates and Ventilation Effec-

tiveness

PB90-2 18058 000,094

Ventilation Characterization of the Consumer Product

Safety Commission Combustion Test Chamber Facility.

PB91-107490 000,103

Simultaneous Measurements of Infiltration and Intake in

an Office Building.

PB91-1 18430 000.105

VENTS
Algorithm and Associated Computer Subroutine for Cal-

culating Flow through a Horizontal Ceiling/Floor Vent in a

Zone-Type Compartment Fire Model.

PB91-120170 000,166

VERMICULITE
Neutron Scattering Study of Layered Silicates Pillared

with Alkylammonium Ions.

PB91-112516 000,496

VERY HIGH SPEED INTEGRATED CIRCUITS
Relationship between Accelerating Voltage and Electron

Detection Modes to Linewidth Measurement in an SEM
(Scanning Electron Microscope).

PB90-1 70960 000.868

VERY LARGE SCALE INTEGRATION
Report on an Interlaboratory Electromigration Experiment.

AD-A1 69 652/5 000,864

Relationship between Accelerating Voltage and Electron

Detection Modes to Linewidth Measurement in an SEM
(Scanning Electron Microscope).
PB90- 170960 000,868

Semiconductor Measurement Technology: Thermal Re-
sistance Measurements.
PB90-269564 000,876

Materials Problems Affecting Reliability and Yield of Wire
Bonding in VLSI (Very Large Scale Integration) Devices.

PB91 -112268 000,886

VHSIC (CIRCUITS)
Relationship between Accelerating Voltage and Electron

Detection Modes to Linewidth Measurement in an SEM
(Scanning Electron Microscope).
PB90-1 70960 000,868

VIBRATION
Effects of Timing Jitter in Sampling Systems.
PB90-188491 001,007

Effects of Chopper Jitter on the Time-Dependent Intensi-

ty Transmitted by Multiple-Slot Multiple Disk Chopper
Systems.
PB90-218314 001.740

VIBRATION ISOLATORS
Microphone Triggering Circuit for Elimination of Mechani-
cally Induced Frequency-Jitter in Diode Laser Spectrom-
eters: Implications for Quantitative Analysis.

PB90- 188327 000,236

Very Low Frequency Isolation Systems for Ground-Based
Gravitational Wave Detectors.

PB9 1-1 18588 001,789

VIBRATION MEASUREMENT
Calibration of High-Frequency Accelerometers by Con-
ventional Methods.
PB91-1 18521 001,448

Calibration of Vibration Pickups at Low Ultrasonic Fre-

quencies.

PB91 -118539 001,449

VIBRATIONAL SPECTRA
Broadening and Shifting of the Raman Q Branch of HD.
AD-A209 360/7 000,299

Measurement and Prediction of Raman Q-Branch Line

Self-Broadening Coefficients for CO from 400 to 1 500 K.

AD-A21 0 933/8 000,302

The Vibrational Spectra of Molecular Ions Isolated in

Solid Neon. I. C02(-t- ) and C02{-).

AD-A212 195/2 000,303

Vibrational Spectra of Molecular Ions Isolated in Solid

Neon. 2. 04(-F ) and 04(-).

AD-A214 512/6 000,306

Anomalous Vibrations of Hydrogen Isotopes in beta-

Phase Vanadium Hydride.

PB91-112649 001,653

Vibrational Spectra of Molecular Ions Isolated in Solid

Neon. III. N4(-|- ).

PB91-112714 000.498

VIDEO DATA
Digital Video Data Acquisition/Analysis for Existing

ESDIAD Apparatus.
PB90-218363 001,741

VINYL ETHER RESINS
Concentration Fluctuations in Mixtures of Linear and
Star-Shaped Polymers.
PB90-206921 000,539

Apparatus for Simultaneous Small Angle Neutron Scatter-

ing and Steady Shear Viscosity Studies of Polymer Melts

and Solutions.

PB90-235268 000,542

Phase Behavior of Polymer Blends.
PB90-241 506 000,543

Shear Stabilization of Critical Fluctuations in Bulk Poly-

mer Blends Studied by Small Angle Neutron Scattering.

PB90-254822 000,544

Phase-Separation Kinetics of Mixtures of Linear and Star-

Shaped Polymers.
PB91-1 18208 000,556

VIRAL DNA
Deletion Analysis of the DNA Sequence Required for the

In vitro Initiation of Replication of Bacteriophage.
P'B90-169939 001.325

VIRUS REPLICATION
Deletion Analysis of the DNA Sequence Required for the

In vitro Initiation of Replication of Bacteriophage.
PB90-1 69939 001,325

VISCOPLASTICITY
Similarity and Bifurcation in Unstable Viscoplastic Shear.
PB90-241357 001,615

VISCOSITY
Transport Properties of Fluids of Cryogenic Interest.

PB90-1 52851 001,691

Surface Forces and Viscosity of Water Measured be-
tween Silica Sheets,
PB90-1 52901 000,334

Molecular Weight and Concentration Dependences of the
Terminal Relaxation Time and Viscosity of Entangled
Polymer Solutions.

PB90-1 70796 000,532

Viscosity and Molecular Weight Distribution of Ultra-High
Molecular Weight Polyethylene Using a High Tempera-
ture Low Shear Rate Rotational Viscometer.
PB90-1 93426 000,536

Critical Exponent for the Viscosity of Carbon Dioxide and
Xenon.
PB90-271115 000,477

VISIBILITY

Suprathreshold Visibility Meter to Directly Assess the
Conspicuity of Office Tasks.
PB90-161829 000,082

Evaluation of Exit Signs in Clear and Smoke Conditions.
PB90-269523 000, 1 13

VISUAL PERCEPTION
Motion, Depth, and Image Flow.
PB90-254350 001,350

Evaluation of Exit Signs in Clear and Smoke Conditions.
PB90-269523 000,113

VOLATILE ORGANIC COMPOUNDS
Development of Multicomponent Parts-per-Billion-Level

Gas Standards of Volatile Toxic Organic Compounds.
PB90-1 92493 000,970

Monitoring the Fate of Chlorine from MSW Sampling
through Combustion. Part 2. Combustion Studies.
PB91 -107383 000,597

VOLTAGE DIVIDERS
Characterizing Transient Measurements by Use of the
Step Response and the Convolution Integral.

PB90-207010 000,822

VOLTAGE STANDARDS
1 0-V Josephson Voltage Standard.
PB90- 187691 000,901

Journal of Research of the National Institute of Stand-
ards and Technology. May-June 1990. Volume 95,
Number 3.

PB90-256793 001,753

Operation of NIST Josephson Array Voltage Standards.
PB90-256801 000,916

Calibration of dc Voltage Standards at NIST.
PB90-256819 000,917

New Low-Voltage Standards in the DC to 1 MHz Fre-
quency Range.
PB91-101493 000,928

Improvements for Automating Voltage Calibrations Using
a 1 0-V Josephson Array.

PB91-101592 000,932

VORONOI DIAGRAMS
Expected Complexity of the 3-Dimensional Voronoi Dia-
gram.
PB90-221862 001,288

Expected Linear 3-Dimensional Voronoi Diagram Algo-
rithm.

PB90-227984 001,289

WAFERS
Wafer-Level ANA Calibrations at NIST (National Institute

of Standards and Technology).
PB91 -134353 000,892

On-Wafer Microwave Standards at NIST.
PB91 -134965 000,893

WALLS
Method for Characterizing the Dynamic Performance of
Wall Specimens Using a Calibrated Hot Box.
PB90- 135773 000,125

Influence of Horizontal Reinforcement on Shear Resist-
ance of Concrete Block Masonry Walls.

PB90-1 45624 000, 168

Negatively Buoyant Wall Flows Generated in Enclosure
Fires.

PB90- 152802 000,185

Evaluation of Thermal Bridges Using a Mobile Test Facili-

ty.

PB90-198912 000.091

Program for Calculating the Maximum Radiation on a
Wall.

PB91-120139 000,165

WASTE DISPOSAL
Review of Current Research and Activities Involving
Characterization, Abatement and Disposal of Lead-Con-
taining Paint Films.

PB90-225954 000.984

WATER
Multicomponent Cluster Ions. 1. The Proton Solvated by
Ch3Cn/H20.
AD-A1 67 880/4 000,295

Microwave Spectrum and Structure of the H20-S02
Complex.
PB90-1 52554 000,329
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Reply to Comment on 'Aqueous Solubility Relationships

for Two Types of Calcium Silicate Hydrate.'

PB90-1 52828 000.333

Fundamental Equation for Water Covering the Range
from the Melting Line to 1273 K at Pressures up to 25
000 MPa(a).

PB90-161258 000.340

Comparison of Direct and through Water Binding of Plati-

num Ammines to the Phosphate Anion.

PB90-169319 000.350

Unstable Penodic Orbits, Recurrences, and Diffuse Vibra-

tional Structures in the Photodissociation of Water Near
128 nm.
PB90-206830 000.424

Photodissociation of Vibrationally Excited Water in the

First Absorption Band.
PB90-242249 000.459

Water Hydrogen Bonding: The Structure of the Water-
Carbon Monoxide Complex.
PB90-261421 000.475

WATER CEMENT RATIO
Pore Structure of Concrete and Freezing Vulnerability.

PB90-1 49683 000.570

WATER CHEMISTRY
Di- and Tributyltin Species in Marine and Estuarine

Waters. Inter-laboratory Comparison of Two Ultratrace

Analytical Methods Employing Hydride Generation and
Atomic Absorption or Flame Photometric Detection.

PB90-170713 000.982

Determination of Hydrophilic Thiols in Sediment
Porewater Using Ion-Pair Liquid Chromatography Coupled
to Electrochemical Detection.

PB90-1 88442 000.238

WATER DIMER
Analysis of the Microwave and Far Infrared Spectrum of

the Water Dimer,

PB90-170150 000.362

WATER HEATERS
Experimental Study on the Performance of a Combination
Appliance for Domestic Hot Water and Space Heating.

PB90-269515 000.102

WATER OF HYDRATION
Surface Forces and Viscosity of Water Measured be-

tween Silica Sheets.
PB90-1 52901 000.334

WATER POLLUTION
Burning, Smoke Production, and Smoke Dispersion from

Oil Spill Combustion.
PB90-1 46374 000.987

WATER POLLUTION ABATEMENT
Measurement of Large Scale Oil Spill Burns.

PB90-261033 000.975

WATER POLLUTION DETECTION
Application of a Nd:YAG Laser-Pumped Dye Laser to the

Determination of Nickel in River Sediment Using Nonre-

sonance Flame Atomic Fluorescence Spectrometry.

PB90-1 49428 000.988

WATER POLLUTION SAMPLING
Di- and Tributyltin Species in Marine and Estuarine

Waters. Inter-laboratory Comparison of Two Ultratrace

Analytical Methods Employing Hydride Generation and
Atomic Absorption or Flame Photometric Detection.

PB90-170713 000.982

WATER VAPOR
High-Resolution Measurement of Water-Vapor Overtone
Absorption in the Visible by Frequency-Modulation Spec-
troscopy.

PB90-169871 000.357

WATT HOUR METERS
NIST (National Institute of Standards and Technology) Di-

gitally Synthesized Power Calibration Source.

PB91-107474 000.831

WATTMETERS
Watt Transfer Standard.

PB91-101535 000.931

NIST (National Institute of Standards and Technology) Di-

gitally Synthesized Power Calibration Source.

PB91-107474 000.831

WAVE FUNCTIONS
Approximate Scattering Wave Functions for Few-Particle

Continua.
PB90-171125 001.709

WAVE PROPAGATION
Phase Velocity and Attenuation of Plane Elastic Waves in

a Particle-Reinforced Composite Medium.
PB90-170143 001.183

WAVEFORM METROLOGY
Standards for Waveform Metrology Based on Digital

Techniques.
PB91-107664 000,832

WAVEFORMS
Measuring the Root-Mean-Square Value of a Finite

Record Length Periodic Waveform.
PB90- 163924 001.694

Step and Frequency Response Testing of Waveform Re-

corders.

PB90-217829 001,443

Characterizing Square and Triangular Waveforms.

PB91-107466 000,936

WAVEGUIDE BENDS
Analysis of Circular Bends in Planar Optical Waveguides.
PB90-149204 000,850

WAVEGUIDE LASERS
Integrated-Optic Laser Fabricated by Field-Assisted Ion

Exchange in Neodymium-Doped Soda-Lime-Silicate
Glass.
PB90-254897 001,489

WAVELENGTH MEASUREMENT
Wavelength Measurement System for Optical Fiber Com-
munications.

PB90-221805 000,619

WAVELENGTHS
Cd I Isoelectronic Sequence; Wavelengths and Energy
Levels for Xe VM through Eu XVI.

PB90-1 69624 000.354

WEAPON SYSTEMS
Presentations at CALS Conference (Computer-Aided Ac-
quisition and Logistic Support). Phase 1.2. Conferences.
A DoD/lndustry/NIST (National Institute of Standards
Technology) Conference. Held in Philadelphia, Pennsyl-
vania on Apr 20, 1989, Anaheim, California on Apr 27,
1989 and Gaithersburg, Maryland on May 2. 1989.
AD-A213 937/6 001.375

Facilities for Improving Evaluations of Electromagnetic
Susceptibilities of Weapon Systems and Electronic Equip-
ment.
PB90-1 55862 001,376

WEAR
Wear Surface Analysis of Silicon Nitride.

PB90-1 36532

PB90-219551 001,065

Review of the 1986 Workshop; Computerization of Weld-
ing Information.

PB91-1 18562 001.066

WELDMENTS

Lubricated Wear Behavior of Composition
Nickel-Copper Coatings.
PB90-188301

001.112

Modulated

001.114

Comparison of Methods for Determining Wear Volumes
and Surface Parameters of Spherically Tipped Sliders.

PB90-1 93558 001.227

Considerations in Ceramic Friction and Wear Measure-
ments.
PB91-1 18273 001.062

WEAR TESTS
Initial Fnctional Behavior during the Wear of Steel, Alumi-
num, and Poly(Methyl Methacrylate) on Abrasive Papers.
PB90-1 70077 001.224

Considerations in the Standardization of Generic Wear
Measurements.
PB90-271123 001,116

WEIGHT INDICATORS
Specifications, Tolerances, and Other Technical Require-
ments for Weighing and Measuring Devices as Adopted
by the 74th National Conference on Weights and Meas-
ures 1989 (1990 Edition).

PB90-1 84961 001,071

Specifications, Tolerances, and Other Technical Require-
ments for Weighing and Measuring Devices as Adopted
by the 75th National Conference on Weights and Meas-
ures 1990 (1991 Edition).

PB91-107136 001,083

WEIGHT MEASUREMENT
Uniforms Laws and Regulations as Adopted by the (74th)

National Conference on Weights and Measures 1989
(1990 Edition).

PB90-191404 001,073

Specifications and Tolerances for Reference Standards
and Field Standard Weights and Measures. 1, Specifica-

tions and Tolerances for Field Standard Weights (NIST
(National Institute of Standards and Technology) Class
F). Revised 1990.
PB90-232752 001,018

Uniform Laws and Regulations as Adopted by the Nation-

al Conference on Weights and Measures (75th), 1990
(1991 Edition).

PB91-107102 001,082

Report of the National Conference on Weights and
Measures (75th).

PB91-1 12763 001,085

WEIGHTS AND MEASURES
Uniforms Laws and Regulations as Adopted by the (74th)

National Conference on Weights and Measures 1989
(1990 Edition).

PB90-191404 001,073

State Weights and Measures Laboratories; State Stand-
ards Program Description and Directory.

PB90-257650 001,079

Uniform Laws and Regulations as Adopted by the Nation-

al Conference on Weights and Measures (75th), 1990
(1991 Edition).

PB91-107102 001,082

National Training Program of the National Conference on
Weights and Measures - Looking Back. Looking Ahead.
PB91-112342 000.058

Report of the National Conference on Weights and
Measures (75th).

PB91 -112763 001,085

WELD METAL
Metal Transfer in Gas Metal Arc Welding; Droplet Rate.

PB90-1 52539 001,064

WELDING
Computerization of Welding Data; Proceedings of the

Conference and Workshop.

Weld Cracking in Massive Steel Forgings.
PB90-206871 001.215

WETTING
Systematies of Wetting at the Vapor-Liquid Interface.
PB90-1 88392 000,397

WHEELS
EMAT (Electromagnetic-Acoustic Transducers) Examina-
tion for Cracks in Railroad Wheel Treads.
PB90-271636 001.830

Crack Inspection of Railroad Wheel Treads by EMATs.
PB91-101550 001,831

WHISKER COMPOSITES
Fracture Resistance Behavior of Silicon Carbide Whisker-
Reinforced Alumina Composites with Different Porosities.
PB90-261215 001,186

WILKS SAMUEL STANLEY
Samuel Stanley Wilks' Princeton Appointment, and Statis-
tics at Princeton Before Wilks.

PB90-136441 001.307

WIND LOADS
Wind and Seismic Effects. Proceedings of the Joint Meet-
ing of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (22nd). Held
in Gaithersburg, MD. on May 15-18, 1989.
PB91 -107094 000.181

Wind Tunnel Tests and Equivalent 1 -Minute Loads for
the Design of Cladding Glass.
PB91-1ie570 000.017

WIND PRESSURE
Wind and Seismic Effects. Proceedings of the Joint Meet-
ing of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (21st).

PB90-1 86826 000,172

Wind and Seismic Effects. Proceedings of the Joint Meet-
ing of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (22nd). Held
in Gaithersburg, MD. on May 15-18, 1989.
PB91-107094 000.181

Wind Tunnel Tests and Equivalent 1 -Minute Loads for
the Design of Cladding Glass.
PB91-118570 000.017

WIND TUNNEL TESTS
Wind Tunnel Tests and Equivalent 1 -Minute Loads for

the Design of Cladding Glass.
PB91-1 18570 000.017

WINDOW GLASS
Experimental Investigation of Glass Breakage in Com-
partment Fires.

PB90-244443 000, 144

Thermal Analysis of a Compartment Fire on Window
Glass.

PB90-244468 000, 146

WINDOW GLAZING
Daylighting and Thermal Performance of Roof Glazing in

Atrium Spaces.
PB90-1 49253 000,080

WINDOWING
User Interface Component of the Applications Portability

Profile. Category; Software Standard. Subcategory; Appli-
cation Program Interface.

FIPSPUB 158 000,742

WINDOWING TECHNIQUES
ODES Administrative Guide; National PDES Testbed.
PB90-250069 001,055

WIRE BONDS
Materials Problems Affecting Reliability and Yield of Wire
Bonding in VLSI (Very Large Scale Integration) Devices.
PB91-112268 000,886

WOLF-RAYET STARS
Ultraviolet Variability of HD 45166 (qWR-l- B8 V); Evi-

dence for Stellar Wind Radiative Instabilities.

PB90- 169574 000.033

WOOD
Load Duration and Probability Based Design of Wood
Structural Members.
PB90-149410 000.169

Forward Smolder Propagation Over Solid Wood.
PB90-218223 001.273

WOOD PARTICLE BOARDS
Comparison of the Chromotropic Acid and Pararosaniline
Methods for Measuring Formaldehyde Concentrations of

Pressed-Wood Product Emissions.
PB90-188475 000.969

WORKPLACE LAYOUT
High Technology Office Evaluation Survey; A Pilot Study.
PB90-244427 000. 101

WORKSHOPS
Working Implementation Agreements for Open Systems
Interconnection Protocols.

PB90-1 97948 000.745
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ZIRCONIUM OXIDES

Report of the CIB W14 Workshop on Fire Modeling (4th);

Conseil International du Batiment (CIB) Commission W14
on Fire.

PB90-247420 000, 147

WORKSTATIONS
Recommended Technical Specifications for Procurement
of Systems for a Cleaning and Deburring Workstation.

PB90-183252 001,046

X RAY ANALYSIS
Aluminum Oxide Barriers in Metal CrAlY Superalloy Sys-

tems.
N89-1 3657/6 001,169

Electron/X-ray Optical Bench for the Measurement of

Fundamental Parameters for Electron Probe Microanaly-

PB90-150186 000,214

Background Correction in Electron Microprobe Composi-
tional Mapping with Wavelength-Dispersive X-Ray Spec-
trometry.

PB90-1 52604 000.221

Monte Carlo Electron Trajectory Simulations for Scanning
Electron Microscopy and Microanalysis: An Overview.

PB90- 152620 000.223

Progress and Pitfalls in Quantitative Surface Analysis by
Auger-Electron Spectroscopy and X-ray Photoelectron
Spectroscopy.
PB90- 188228 000.389

X RAY APPARATUS
New Approach to Accurate X-ray Mask Measurements in

a Scanning Electron Microscope.
PB90-218025 001,440

X RAY BINARIES
Orbital Variability in the Wind of the Massive X-ray Binary

HD 153919/4U 1700-37.

PB90-241498 000.041

X RAY DIFFRACTION
X-ray Line Broadening Study on Shock-Modified Hema-
tite.

PB90-206145 000.421

Standard Reference Materials for X-ray Diffraction. Part

2. Calibration Using D-Spacing Standards.

PB90-206681 001.596

Structure of Insulin: Results of Joint Neutron and X-ray

Refinement.
PB90-206723 001,311

Applications of the Double-Crystal Diffractometry to the

Understanding of Ceramic Fracture.

PB90-242272 001,060

X-ray Diffraction Studies of Ni-Cr-Based Amorphous
Alloys.

PB91-101683 001,263

Effects of Extinction on X-ray Powder Diffraction Intensi-

ties.

PB91-1 18109 000,501

X-RAY FLUORESCENCE
Developments in Atomic-Absorption. X-ray Fluorescence,

and Plasma-Emission Spectrometiv for the Analysis of

Metals and Ores.

PB90-1 36961 001,390

Polarization Effects in Molecular X-Ray Fluorescence.

PB90-1 70259 000,365

Grazing-Angle X-ray Standing Waves.
PB91-1 18349 000.505

X RAY MIRRORS
Peak Reflectivity Measurements of W/C, Mo/Si, and Mo/
B4C Multilayer Mirrors in the 8-190-Angstrom Range
Using Both Kalpha Line and Synchrotron Radiation.

PB91-118653 001.792

X RAY PHOTOELECTRON SPECTROSCOPY
Bonding Structure of Silicon Oxide Films.

PB90-149329 001.538

X-RAY RADIOGRAPHY
X-ray Attenuation Properties of Radiographic Contrast

Media.
PB90-169822 001,321

X RAY SPECTRA
Spectra of the Si I Isoelectronic Sequence from Cu XVI

to Mo XXIX.

PB90-206863 001,733

X RAY SPECTROMETERS
Test of a Bremsstrahlung Equation for Energy-Dispersive

X-ray Spectrometers.
PB90-1 70721 001.702

X RAY SPECTROSCOPY
Background Correction in Electron Microprobe Composi-
tional Mapping with Wavelength-Dispersive X-Ray Spec-
trometry.

PB90-1 52604 000,221

Precision, Accuracy, and Uncertainty in Ouantitative Sur-
face Analyses by Auger-Electron Spectroscopy and X-ray
Photoelectron Spectroscopy.
PB90-205840 000.417

Soft X-ray Absorption and Emission Spectra of the
YBa(sub 2)Cu(sub 3)0(sub 7-x) Superconductor.
PB90-217852 001.603

Accurate X-ray Spectroscopy.
PB90-2 18488 001.745

Goals for the Application of High-Resolution X-ray Spec-
troscopy to the Diagnosis of Stellar Coronal Plasmas.
PB90-271495 000,047

X-RAYS
Systematics of X-ray Transition Energies for High-Z
Atoms.
PB90-1 36409 001.679

Redetermination of X-Ray Loss Due to Electron Backs-
catter by Monte Carlo Simulation.

PB90-1 52596 000.220

Calculation of Depth Distributions of X-ray Generation by
the Monte Carlo Technique.
PB90-1 52877 000,226

Effect of X-rays on the Polycarbonate Substrate of X-ray
Calibration Standards.
PB90- 169673 000,286

Evaluation of NVLAP (National Voluntary Laboratory Ac-
creditation Program) Personnel Dosimetry Testing Labo-
ratory: X-rays.

PB90-207762 001.360

XENON
Calibration of a Monochromator/Spectrometer System
for the Measurement of Photoelectron Angular Distribu-

tions and Branching Ratios.

DE86000789 000.307

Cd I Isoelectronic Sequence: Wavelengths and Energy
Levels for Xe VII through Eu XVI.

PB90-1 69624 000,354

Critical Exponent for the Viscosity of Carbon Dioxide and
Xenon.
PB90-271115 000.477

XENON IONS
New Recombination Mechanism: Tidal Termolecular Ionic

Recombination.
PB90-271065 001,761

YEASTS
Autoregulation of the Yeast Copper Metallothionein Gene
Depends on Metal Binding.

PB90-206103 001,331

YELLOWSTONE NATIONAL PARK
Tilt Observations Using Borehole Tiltmeters 2. Analysis of

Data from Yellowstone National Park.

PB90-1 36326 001.383

YTTRIUM BARIUM CUPRATES
Measurement of H(Sub c1) in a Single Crystal of

YBa2Cu307 with Low Pinning. (Abstract Only).

N90-27864/9 001.518

Micro-Raman Spectroscopy of High-T(sub c) Supercon-
ductors in the Y-Ba-Cu-0 System.
PB90-149279 001.537

Resonant Photoemission Study of Superconducting Y-Ba-
Cu-O.
PB90-169285 001,555

Superconductivity in Bulk and Thin Films of La(sub
1.85)Sr(sub 0.15)CuO(sub 4-x) and Ba2YCu30(sub 7-y).

PB90-1 70440 001,565

Effects of Crystal Anisotropy on Magnetization and Mag-
netic Order in Superconducting RBa(sub 2)Cu(sub
3)0(sub 7-x).

PB90-1 92626 001,590

Low Temperature Chemical Approaches to Superconduc-
tive Materials: A Challenge in Chemical Synthesis.
PB90-206962 001. 156

Airy Pattern. Weak-Link Modelling of Critical Currents in

High-T(sub c) Superconductors.
PB90-207051 001.600

Soft X-ray Absorption and Emission Spectra of the
YBa(sub 2)Cu(sub 3)0(sub 7-x) Superconductor.
PB90-217852 001,603

Photoemission Study of High T(sub c) Oxides.

PB90-217993 001,605

Relationship of Electrical, Magnetic, and Mechanical
Properties to Processing in High-Temperature Supercon-
ductors.

PB90-271131 001.631

YTTRIUM IRON GARNETS
Polarimetric Magnetic Field Sensors Based on Yttrium
Iron Garnet.
PB90-218009 000,839

YTTRIUM OXIDES
Low Temperature Thermal Processing of Ba(sub
2)YCu(sub 3)0(sub 7-x) Superconducting Ceramics.
PB90- 135906 001,522

Processing: Property Relations for Ba(sub 2)YCu(sub
3)0(sub 7-x) High (T sub c) Superconductors.
PB90-150111 001,548

Neutron Powder Diffraction Study of Orthorhombic
Ba(sub 2)YCu(sub 3)0(sub 6.5).

PB90-1 70267 001.140

Phase Equilibria and Crystal Chemistry in the System Ba-
Y-Cu-0.
PB90-192543 001.143

Is Y(sub 1)Ba(sub 2)Cu(sub 3)0(sub 7) Stiff or Soft.
PB90-205774 001. 148

X-ray Powder Characterization of Ba(sub 2)YCu(sub
3)0(sub 7-x).

PB90-206061 001. 149

X-ray Study of the Barium Oxide-Yttrium Sesquioxide-
Copper Oxide (CuOx) System.
PB90-206152 001.151

X-ray Studies of Helium Quenched Ba(sub 2)YCu(sub
3)0(sub 7-x),

PB90-206699 001.155

Structural Phase Transition Study of Ba2YCu30(sub 6-i-

x) in Air.

PB90-242264 001,159

Pulsed-Nozzle Fourier-Transform Microwave Spectrosco-
py of Laser-Vaporized Metal Oxides: Rotational Spectra
and Electric Dipole Moments of YQ, LaO, ZrO, and HfO.
PB91-101600 000.490

YTTRIUM PRASEODYMIUM BARIUM FERRATE
CUPRATES

Fe Mossbauer Effect in Y(sub x)Pr(sub 1-

x)Ba2(Cu0.98Fe0.02)3Q7.
PB90-254889 001.623

ZEEMAN EFFECT
Quadratic Zeeman Effect in Moderately Strong Magnetic
Fields.

PB90-135963 001,676

ZINC
Effect of Soil Resistivity and Soil Temperature on the
Corrosion of Galvanically Coupled Metals in Soil.

PB91-1 12169 001.203

ZINC ORGANIC COMPOUNDS
Formation and Decay of Zinc Tetrakis(N-methyl-4-
pyridiniojporphyrin pi-Radical Cation in Aqueous Solutions
Containing Azide Ions and Polyelectrolyte.
PB90-169715 000,271

ZINC SULFIDES
Pressure Sintering and Transformation Toughening of
Zinc Sulfide.

PB90-271156 001.160

ZIRCALOYS
Corrosion of Zircaloy Spent Fuel Cladding in a Reposi-
tory.

PB90-207291 001.427

ZIRCONIUM ALLOYS
Electronic Properties, Superconductivity and Stability of
the Ordered Alloys of the Ti-Rh, Zr-Rh and Hf-Rh Isoe-
lectronic Systems.
PB90-169301 001,556

ZIRCONIUM CONTAINING ALLOYS
Magnetic Correlations in Amorphous Fe-Zr Alloys
PB90-1 92501 001,588

ZIRCONIUM OXIDES
X-ray Line Broadening Study on Shock-Modified Zirconia
PB90-169863 001,559

Pulsed-Nozzle Fourier-Transform Microwave Spectrosco-
py of Laser-Vaporized Metal Oxides: Rotational Spectra
and Electnc Dipole Moments of YO, LaO, ZrO, and HfO
PB91-101600 000490
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SAMPLE ENTRY

Metrology for Space Power: Metrology Development and

Survey of Space-Based Measurements. Interim Report

PB91-107607 001,374 PCA05/MFA01

Title

NTIS order number Abstract number Availability

Price Code

2.5 MeV Neutron Source for Fission Cross Section Meas-
urement.

DE89004816 001,397 PC A02/MF A01

2D and 3D Magnetic Behavior of Er in ErBa(sub 2)Cu(sub

3)0(sub 7).

PB90-169855 001.558 Not available NTIS

3D Piping IGES Application Protocol. Version 1.0.

PB91-120196 000,106 PC A12/MF A02

3P1-3P2 Magnetic-Dipole Transition in the Ground Configu-

ration of Co XX.

PB91-112094 001.778 Not available NTIS

4 Meter FTS Observations of Photospheric Magnetic Fields

on M Dwarfs.

PB90-206913 000.039 Not available NTIS

10-V Josephson Voltage Standard.

PB90-187691 000.901 Not available NTIS

100 GHz SIS Quasiparticle Mixer vt'AU 10 dB Coupled Gain.

PB91-1 12599 000,833 Not available NTIS

180 deg Surface Domain Wall Magnetization Profiles: Com-
parisons between Scanning Electron Microscopy with Polar-

ization Analysis Measurements, Magneto-Optic Kerr Micros-

copy Measurements and Micromagnetic Models.

PB91-1 12664 001,654 Not available NTIS

1990 NIST Scales of Thermal Radiometry.

PB91 -167429 001.809

(Order as PB91-167411, PC A05/MF A01)

AAPM (American Association of Physicists) Accredited Do-
simetry Calibration Laboratories.

PB90-261272 001.322 Not available NTIS

Above-Threshold Dissociation of (H sub 2, sup -i- ) in In-

tense Laser Fields.

PB91-101253 001.770 Not available NTIS

Absolute Cross-Section Measurements in XQQ Instruments:

Ar(1 -I- )(N(sub 2),Ar)N(sub 2)(1 ^- ).

PB90-1 70333 000,367 Not available NTIS

Absolute Isotopic Abundance Ratios and Atomic Weight of

a Reference Sample of Nickel.

PB90- 163890 000.344

(Order as PB90- 163874, PC A04)

Absolute Isotopic Composition and Atomic Weight of Ter-

restrial Nickel.

PB90-163908 000,345

(Order as PB90-1 63874. PC A04)

Absolute Specular Reflectometer with an Autocollimator
Telescope and Auxiliary Mirrors.

PB90-269572 001,498 PC A03/MF A01

Absorber Characterization.

PB90-1 87782 000,903 Not available NTIS

Absorption Cross Section of As in Si.

PB90-1 36698 001,532 Not available NTIS

AC-DC Difference Relationships for Current Shunt and
Thermal Converter Combinations.

PB91-101378 000,927 Not available NTIS

AC Electric and Magnetic Field Measurement Fundamen-
tals.

PB91-1 12441 000,947 Not available NTIS

Acceptance Diagrams for Curved Neutron Guides.

PB91-101451 001,773 Not available NTIS

Accuracy Analysis of the Space Shuttle Solid Rocket Motor
Profile Measuring Device.

PB90-148362 001,817 PC A05/MF A01

Accurate Experimental and Theoretical Comparisons be-

tween SIS Mixers Showing Weak and Strong Quantum Ef-

fects.

PB90-170911 000,817 Not available NTIS

Accurate X-ray Spectroscopy.

PB90-218488 001,745 Not available NTIS

Acoustic Emission: Nature's Ultrasound.

PB91-118646 001.087 Not available NTIS

Acoustic Emission Studies of Electron Beam Surface Modi-
fication of Aluminum.
PB90-135955 001,246 Not available NTIS

Active Target Production of Muons for Muon Catalyzed
Fusion.

PB90-152810 001,690 Not available NTIS

Ada Compiler Validation Summary Report: Certificate
Number 880608S1.09144, Honeywell Bull, GCOS 8 Ada
Compiler, Version 2.1, DPS 8000, DPS 8/70, DPS 90
(Target).

AD-A204 779/3 000.661 PC A03/MF A01

Ada Compiler Validation Summary Report. Certificate

Number 88061 6S1 .091 46 Naval Underwater Systems
Center, ADAVAX, Version 1 .7 w/ OPT, VAX 8600 (Host) to
VAX 8600 (Target).

AD-A204 506/0 000.660 PC A04/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 880624S1.09132, Control Data Corporation
CYBER 180 Ada Compiler, Version 1.1 HOST and TARGET
COMPUTER: CYBER 180-930-31.

AD-A208 475/4 000.675 PC A04/MF A01

Ada Compiler Validation Summary Report. Certificate
Number 88070881.09147 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 Host and Intel iAPX 80286
Target.

AD-A203 840/4 000.658 PC A04/MF A01

Ada Compiler Validation Summary Report. Certificate
Number 88070881.09148 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 (Host) to Intel iAPX 80286
Target.

AD-A204 439/4 000.659 PC A04/MF A01

Ada Compiler Validation Summary Report. Certificate
Number 88070881,09149 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 (Host) to Intel iAPX 80286R
Target.

AD-A203 789/3 000,657 PC A04/MF A01

Ada Compiler Validation Summary Report: Certificate
Number: 880708S1.09150 SoftTech, Inc., Ada 86. Version
3.21, VAX 11/780-11/785 Host and Intel iAPX 80286P
Target.
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AD-A208 652/8 000,680 PC A04/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 880708S1.09151, SoftTecti, Inc., Ada 86, Version

3.21 VAX 11/780-11/785 Host and Intel iAPX 80386R
Target.
AD-A209 138/7 000.682 PC A04/MF A01

Ada Compiler Validation Summary Report. Certificate

Number: 88071 5S1 .091 53. InterACT Corporation, InterACT
Ada 1750A Compiler System, Release 3.0 VAX 11/785
Host, Fairchild F9450/1750A Target.

AD-A205 339/5 000,665 PC A03/MF A01

Ada Compiler Validation Summary Report; Certificate

Number: 88071 9S1 .091 54, Naval Undenwater Systems
Command, ADAUYK43 (ALS/N Ada/L), Version 1.0, VAX
11/785 Host and AN/UYK-43 Target.

AD-A208 498/6 000,676 PC A06/I^F A01

Ada Compiler Validation Summary Report: Certificate

Number: 880719S1.09155 Naval Undervi^ater Systems
Command ADAUYK44 (ALS/N Ada/H/I), Version 1.0 VAX
11/785 Host and AN/UYK-44 Target.

AD-A208 303/8 000,672 PC A01

Ada Compiler Validation Summary Report. Certificate

Number 880728S1.09141 DDC-I, Inc., DACS-386/UNIX,
Version 4.2, ICL DRS 300 Host and Target.

AD-A204 928/6 000,664 PC A04/lu1F A01

Ada Compiler Validation Summary Report. Certificate

Number 8901 13S1.09160 Encore Computer Corporation

Parallel Encore Verdix Ada Development System Version

5.5 Encore Ivlultimax 320 Target.

AD-A208 513/2 000,677 PC A03/MF A01

Ada Compiler Validation Summary Report. Certificate

Number 8901 13S1.09161 Encore Computer Corporation

Encore Verdix Ada Development System Version 5.5

Encore tvlultimax 320 Host, Encore tulultimax 320 Target.

AD-A208 515/7 000,679 PC A03/I^F A01

Ada Compiler Validation Summary Report. Certificate

Number 890324S1. 10067 DDC, Inc. DACS-80186, Version

4.3 IVlicroVAX II Host and Intel 80186 iSBC 186/03A
Target.

AD-A208 514/0 000,678 PC AOS/I^F A01

Ada Compiler Validation Summary Report: Certificate

Number 890615S1. 10126 Data General ADE, Revision

3.01, IVIV 15000 Host and tulV 15000 Target, UN 10000
Host and UN 1 0000 Target.

AD-A223 596/8 000,706 PC A05/rvlF A01

Ada Compiler Validation Summary Report: Certificate

Number 890727S1. 10127 Encore Computer Corporation,

Encore Verdix Ada Development System, Version 5.5

Encore Multimax 320 Host and Encore t^/lultimax 320
Target.

AD-A215 202/3 000,686 PC A03/IVIF A01

Ada Compiler Validation Summary Report Certificate

Number: 890727S1. 10128 Encore Computer Corporation

Encore Verdix Ada Development System Version 5.5

Encore Multimax 320 Host and Encore Ivlultimax 320
Target.

AD-A215 057/1 000,684 PC A03/I^F A01

Ada Compiler Validation Summary Report: Certificate

Number: 890804S1. 10141 Loral/Rolm l\/1il-Spec Computers
ADE, Revision 3.01 Uy 10000 Host and HAWK/32 Target.

AD-A219 441/3 000,692 PC A05/I^F A01

Ada Compiler Validation Summary Report: Certificate

Number: 890804S1. 10142 Loral/Rolm r\/lil-Spec Computers
ADE, Revision 3.01 I^V 10000 Host and HAWK/32 Target.

AD-A219 438/9 000,689 PC A05/I>/1F A01

Ada Compiler Validation Summary Report: Certificate

Number 89081 8S1. 101 30 Concurrent Computer Corpora-

tion, MC-Ada Version 1.2, Concurrent 6600 witfi IVIC68030

CPU, IVIC68882 Floating Point Host and Concurrent 6600
witti l\/IC68030 CPU, r^C68882 Floating Point Target.

AD-A215 201/5 000,685 PC A04/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 89081881.10131 Concurrent Computer Corpora-

tion. IVlC-Ada Version 1.2 Concurrent 6600 with tVIC68030

CPU, Lightning Floating Point Host and Concurrent 6600
with lv1C68030 CPU, Lightning Floating Point Target.

AD-A214 907/8 000,683 PC A04/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 890831 SI. 101 46 Bull HN Information Systems,

Inc. GCOS 8 ADA Compilation System, Version 2.3 DPS
9000 Host and DPS 9000 Target.

AD-A219 440/5 000,691 PC AOS/fi/IF A01

Ada Compiler Validation Summary Report: Certificate

Number: 890901S1. 10132. Owner: Nippon Telegraph and
Telephone Corporation Implementor: SofTech, Inc. Ada-
DIPS, Version 1.0 NTT DIPS V20 Host and NTT DIPS V20
Target.

AD-A219 439/7 000,690 PC A04/MF A01

Ada Compiler Validation Summary Report. Certificate

Number: 890901S1. 10147, Control Data Corporation ADA/
VE, Ver. 1.3 CYBER 932 Host and CYBER 932 Target.

Completion of On-Site Testing: September 1, 1989.

AD-A218 464/6 000,688 PC A03/MF A01

Ada Compiler Validation Summary Report. Certificate

Number: 890924S 1.1 0231, Bull HN Information Systems,

Inc. GCOS 8 Ada Compilation System, Version 2.3 DPS
8000 Host and DPS 8000 Target. Completion of On-Site
Testing: 24 September 1989.
AD-A220 944/3 000,694 PC A03/lu1F A01

Ada Compiler Validation Summary Report: Certificate

Number: 891027S1. 10183, DDC International A/S DACS
for Sun-3/SunOS, Version 4.4 (1.1),SUN-3/60 Workstation
Host and SUN-3/60 Workstation Target.
AD-A223 337/7 000,697 PC A04/(^F A01

Ada Compiler Validation Summary Report: Certificate

Number:891027S1. 10184, DDC International A/S, DACS
for Sun-3 -> Lynwood/LynX, Version 4.4(1. 1),Sun-3/50
Workstation Host and Lynwood 1430 Target.
AD-A223 336/9 000,696 PC A04/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 891027S1.10185 DDC INTERNATIONAL A/S
DACS-386/UNIX, Version 4.4 ICL DRS300 Host and ICL
DRS300 Target.

AD-A223 736/0 000709 PC A04/t^F A01

Ada Compiler Validation Summary Report: Certificate

Number: 891027S1. 10186 DDC International A/S DACS-
386/UNIX, Version 4.4 RC900 Host and RC900 Target.
AD-A223 367/4 000,699 PC A04/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 891 1 16S1 .10232 InterACT Corporation InterACT
Ada 1750A Compiler System Release 3.3 VAX11 Host and
Fairchild 9450/1750A in a HP 64000 Workstation Target.
AD-A221 010/2 000,695 PC A04/I^F A01

Ada Compiler Validation Summary Report: Certificate

Number: 891 1 16S1 .10233, InterACT Corporation, InterACT
Ada Ivfips Cross-Compiler System Release 1.0, tvlicroVAX

3100 Cluster Host and MIPS R2000 in an Integrated Solu-
tions, INC Advantage 2000 Board (Bare Machine).
AD-A220 908/8 000.693 PC A04/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 891 128S1 .10234 Apollo Computer Inc., Domain
ADA, Ver 3.0.MBX DN 4000 Host and MVME 133A-20
Target.

AD-A223 764/2 000,710 PC A04/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 891 130S1. 10209 U.S. Navy AdaVAX, Version 3.0

(/NO Optimize Option) VAX 8350 and VAX 11/785 Hosts
and VAX 8350 and VAX 1 1 /785 Target.

AD-A223 597/6 000.707 PC A05/MF A01

Ada Compiler Validation Summary Report: Certificate

Number 891201S1.1021 1 U.S. Navy Ada.L,Version 2.0 (NO
OPTIMIZE Option) VAX 8550 and VAX 11/785 Hosts and
AN/UYK-43 Target.

AD-A223 377/3 000.700 PC A05/MF A01

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10212 U.S. Navy Ada/L,Version 2.0(/

OPTIMIZE Option) VAX 8550 and VAX 11/785 Hosts and
AN/UYK-43 Target.

AD-A223 366/6 000.698 PC A05/MF A01

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10213 U.S. Navy Ada/M Version 2.0 (/

NO Optimize Option) VAX 8550 and VAX 11/785 Hosts
and AN/UYK-44 Target.

AD-A223 693/3 000 708 PC A05/MF A01

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10214 U.S. Navy Ada/M, Version 2.0(/

OPTIMIZE Option) VAX 8550 and VAX 1 1 /785 Hosts AN/
UYK-44 Target.

AD-A223 495/3 000,702 PC A05/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 891201S1. 10215 U.S. Navy Ada/M, Version 2.0 (/

No Optimize Option) VAX 8550 and VAX 11/785 Host and
AN/AYK-14 Target.

AD-A223 579/4 000.704 PC A05/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 891201S1. 10216 U.S. Navy Ada/M, Version 2.0 (/

Optimize Option) VAX 8550 and VAX 11/785 Host and AN/
AYK-14 Target.

AD-A223 581/0 000.705 PC A05/MF A01

Ada Compiler Validation Summary Report: Certificate

Number: 900121S1. 10251 Computer Sciences Corporation

MC Ada VI .2.Beta/Concurrent Computer Corporation Con-
current/Masscomp 5600 Host To Concurrent/Masscomp
5600 (Dual 68020 Processor Configuration) Target.

AD-A223 415/1 000.701 PC A03/MF A01

Ada Compiler Validation Summary Report: Compiler Name:
ADE/32 Revision 3.00. Certificate Number:
88052781.091 13. Host: MV/20000 under AOS/VS, Revi-

sion 7.56. Target: ROLM HAWK/32 under A08/V8, Revi-

sion 7.56.

AD-A204 904/7 000,663 PC A04/MF A01

Ada Compiler Validation Summary Report: Compiler Name:
ADE/32 Revision 3.00, Certificate Number:
88052751.09114, Host: MV/20000 under A08/V8, Revi-

sion 7.56. Target: ROLM HAWK/32 under ARTS/32, Revi-

sion 2.7.

AD-A204 780/1 000,662 PC A04/MF A01

Ada Compiler Validation Summary Report: Compiler Name:
DACS-80336 Protected Mode, Version 4.3 Certificate

Number 890324IS 1.1 0068 Host: MicroVAX II under Mi-

croVMS, Version 4.6. Target: Intel 80386 ISBC 386/21
Under Base Testing Completed 24 Mar 89 1989 ACVC
1.10.

AD-A208 474/7 000,674 PC A05/MF A01

Ada Compiler Validation Summary Report: DACS-386/DDC-
I, Inc. UNIX, Version 4.2, RC900 (386/UNIX V Workstation)
Host and Target.

AD-A205 444/3 000.666 PC A04/MF A01

Ada Compiler Validation Summary Report: Digital Equip-
ment Corporation, VAX Ada Version 2.0, VAX 8800 (Host)
to MicroVAX (Target), 891 27S1. 10034,
AD-A208 453/1 000.673 PC A05/MF A01

Ada Compiler Validation Summary Report: Encore Comput-
er Corporation, Encore Verdix Ada Development System,
Version 5.5, Encore Multimax 320 (Host and Target)
890727S1. 10129.
AD-A215 480/5 000.687 PC A03/MF A01

Ada Compiler Validation Summary Report: Naval Undenwat-
er Systems Center, Adavax, Version 1.7 w/NO OPT, VAX
8600 (Host) to VAX 8600 (Target).

AD-A206 491/3 000.671 PC A04/MF A01

Ada Compiler Validation Summary Report: SoftTech Inc.,

Ada 86 Version 3.21, VAX 11/780-11/785 (Host) to Intel

IAPX 80338 (Target).

AD-A206 490/5 000.670 PC A04/MF A01

Ada Compiler Validation Summary Report: U.S. Navy
MiMKK, Version 3.0 (/OPTIMIZE Option), VAX 8600 and
VAX 11/785 (Host and Target), 891 130S1 .10210.
AD-A223 538/0 000.703 PC A05/MF A01

Ada (Trade Name) Compiler Validation Summary Report.
Certificate Number: 880527S1.09112, Data General Corpo-
ration ADE, Version 3.00, MV/20000. Completion of On-
Site Testing: May 27, 1988.
AD-A205 655/4 000.668 PC A04/MF A01

Ada (Trade Name) Compiler Validation Summary Report.
Certificate Number: 880728S1.09142, DDC-I, Inc., DACS-
68020/SUN, Version 4.2 (1.0), SUN-3/50 Workstation.
Completion of On-Site Testing: 28 July 1988.
AD-A205 654/7 000.667 PC A04/MF A01

Ada (Trade Name) Compiler Validation Summary Report:
Certificate Number: 8901 27S1. 10033. Digital Equipment
Corporation VAX Ada Version 2.0 VAX 8800 Host and VAX
8800 Target.

AD-A208 830/0 000,681 PC A05/MF A01

Ada (Tradename) Compiler Validation Summary Report.
Certificate Number: 880708S1.09152, SoftTech, Inc. Ada
86, Version 3.21 VAX 11/780 - 11/785 Host and Intel IAPX
80386P Target. Completion of On-Site Testing: July 8,
1988.
AD-A205 656/2 000.669 PC A04/MF A01

Adaptive Integration Over a Triangulated Region.
PB90-269499 001.292 PC A03/MF A01

ADC Errors in Quantitative FT-IR Spectroscopy.
PB91-111955 001.502 Not available NTIS

Adoption of Standard Time.
PB90-169756 000,625 Not available NTIS

Adsorption Modeling for Macroscopic Contaminant Disper-
sal Analysis.

PB90-219791 000.973 PC A03/MF A01

PB91-1 13654 000.977 PC A03/MF A01

Adsorption of Phenoxyacetic Acid and Trans-Cinnamic Acid
on Hydroxyapatite.

PB90-1 92394 000.063 Not available NTIS

Adsorption of Zinc 3,3-Dimethylacrylate and 3,3-Dimethyla-
crylic Acid on Hydroxyapatite from Solution: Reversibility

and Variability of Isotherms.

PB90-207044 000.066 Not available NTIS

Advanced Deburring and Chamfering System.
PB91-1 12482 001,069 Not available NTIS

Advanced System Characterizes Antennas to 65 GHz.
PB90-205998 000.808 Not available NTIS

Advances in Research on Dynamic Measurements of Ther-
mophysical Properties at High Temperatures.
PB90-1 35849 000.997 Not available NTIS

Aerodynamic Effects on Fuel Spray Characteristics: Air
Assist Atomizer.

DE89015819 000.600 PC A03/MF A01

Aging Effects and the Dependence of Modulus on Concen-
tration in Isotactic Polystyrene/Cis-Decalin Gels.

PB90-1 70283 000.529 Not available NTIS

Airy Pattern, Weak-Link Modelling of Critical Currents in

High-T(sub c) Superconductors.
PB90-207051 001.600 Not available NTIS

Algorithm and Associated Computer Subroutine for Calcu-
lating Flow through a Horizontal Ceiling/Floor Vent in a
Zone-Type Compartment Fire Model.
PB91-120170 000,166 PC A04/MF A01
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TITLE INDEX

Algorithm and Computer Program for ttie Calculation of En-

velope Curves.
PB90-155409 001.299 PC A03/MF A01

Algorithm for the Mass-Loss Rate of a Burning Wall.

PB91 -1 1 2458 000. 159 Not available NTIS

Algorithms for Calculating Radiation View Factors between
Plane Convex Polygons with Obstructions.

PB90-218470 001.744 Not available NTIS

Alignment Effects in Ca-He (5(1 )P1 - 5(3)PJ) Energy Trans-

fer Half-Collisions.

PB90-271487 001.767 Hot available NTIS

Alignment Effects Involving Ivlultiple Pathways: Electronic

Energy Transfer of Sr 5s6p (l)P(sub 1) with Rare Gases.
PB90-171067 000.378 Not available NTIS

Aluminum Hydroxides as Solid Lubricants.

PATENT-4 919 829 001,221 Not available NTIS

Aluminum Oxide Barriers in Metal CrAlY Superalloy Sys-

tems.
N89-13657/6 001,169

(Order as N89-1 3642/8, PC A10/MF A01)

AMPLE Core Interpreter: User's Guide (Version 1.0).

PB91-107250 001,057 PC A04/MF A01

Analog to Digital Conversion of Voice by 2,400 Bit/Second
Linear Predictive Coding.
FIPSPUB 137 000.605 PC E01

Analysis of Carboxyhemoglobin and Cyanide in Blood from
Victims of the Dupont Plaza Hotel Fire in Puerto Rico.

PB90-205782 001.320 Not available NTIS

Analysis of CH(sub 2) a tilde (sup 1)A(sub 1) (1,0,0) and

(0,0,1) Coriolis-Coupled States, a tilde (sup 1)A(sub 1) - X
tilde (sup 3)B(sub 1) Spin-Orbit Coupling, and the Equilibri-

um Structure of CH(sub 2) a tilde (sup 1)A(sub 1) State.

PB90-1 70952 000,375 Not available NTIS

Analysis of Circular Bends in Planar Optical Waveguides.
PB90-1 49204 000,850 Not available NTIS

Analysis of SAS Data Dominated by Multiple Scattering.

PB90-241274 001,612 Not available NTIS

Analysis of the Corrections to the Normal Force Response
for the Cone and Plate Geometry in Single Step Stress Re-
laxation Experiments.

PB90-206137 000,538 Not available NTIS

Analysis of the Microwave and Far Infrared Spectrum of the

Water Dimer.

PB90-170150 000,362 Not available NTIS

Analysis of the Spectrum of Doubly Ionized Molybdenum
(Mo III).

PB91-167445 001,810

(Order as PB91-167411, PC A05/MF A01)

Analytical Method to Characterize the Performance of Multi-

ple Section Straight-Sided Neutron Guide Systems.
PB90-190711 001,717 Not available NTIS

Analytical Use and Applications of the Nuclear Track Tech-
nique.

PB90-1 35823 000,206 Not available NTIS

Anisotropic Neutron Emission from a Californium-252

Source.
PB91-118182 001.786 Not available NTIS

Anomalous Behavior of Selected Methyl-Substituted Polycy-

clic Aromatic Hydrocarbons in Reversed-Phase Liquid Chro-

matography.
PB91-112730 000.256 Not available NTIS

Anomalous Vibrations of Hydrogen Isotopes in beta-Phase
Vanadium Hydride.

PB91-1 12649 001.653 Not available NTIS

Antenna Far-Field Pattern Accuracies at Millimeter Wave
Frequencies Using the Planar Near-Field Technique.
PB90-1 87626 000.803 Not available NTIS

Antiferromagnetic Ordering in Superconducting and
Oxygen-Deficient Nonsuperconducting RBa2Cu30(7-delta)
Compounds (R = Nd and Sm).
PB90-261413 001.629 Not available NTIS

Apollo Retroreflector Arrays Revisited: A Lunar Beaconed
Arrary.

PB90-254525 001.811 Not available NTIS

Apparatus for Measuring High-Flux Heat Transfer in Radiati-

vely Heated Compact Exchangers.
PB90-1 55870 001,692 PC A03/MF A01

Apparatus for Simultaneous Small Angle Neutron Scattering

and Steady Shear Viscosity Studies of Polymer Melts and
Solutions.

PB90-235268 000,542

(Order as PB90-235243, PC AOS)

Application of a Nd:YAG Laser-Pumped Dye Laser to the

Determination of Nickel in River Sediment Using Nonreson-
ance Flame Atomic Fluorescence Spectrometry.

PB90- 149428 000,988 Not available NTIS PB90-1 87683 000,804 Not available NTIS

Application of Measurement Error Propagation Theory to

Two Measurement Systems Used to Calculate the Position

and Heading of a Vehicle on a Flat Surface.
PB91-112797 001,392 PC A03/MF A01

Application of PN and Avalanche Silicon Photodiodes to

Low-Level Optical Radiation Measurements.
N89-13317/7 000,022

(Order as N89-13310/2, PC A14/MF A01)

Application of Thermal-Wave Electron Microscopy to Imag-
ing and Assessment of Corrosion on Rough Steel Surface.
PB91-112524 001,204 Not available NTIS

Applications of Capacitive Array Sensors to Nondestructive
Evaluation.

PB90-192642 001,075 Not available NTIS

Applications of Compositional Mapping in Materials Sci-

PB90-152612 000,222 Not available NTIS

Applications of the Double-Crystal Diffractometry to the Un-
derstanding of Ceramic Fracture.

PB90-242272 001,060 Not available NTIS

Applications of the Weibull Method to Statistical Analysis of

Strength Parameters of Dental Materials.

PB90-260993 000,071 Not available NTIS

Approach to Telerobot Computing Architecture.

PB90-244419 001,103 PC A03/MF A01

Approximate Scattering Wave Functions for Few-Particle
Continua.
PB90-171125 001,709 Not available NTIS

Architecture to Support Teleoperation and Autonomy.
PB91-101428 001,820 Not available NTIS

Architectures for Future Multigigabit Lightwave Networks.
PB90-198953 000,615 PC A04/MF A01

Argine Substituted for Leucine at Position 195 Produces a
Cyclic Amp-Independent Form of the 'Escherichia Coll'

Cyclic AMP Receptor Protein.

PB90-1 53446 001.324 Not available NTIS

Artifacts Observed in Oxygen Profiles of SIMOX Samples
by Secondary Ion Mass Spectrometry.
PB90-149477 000.211 Not available NTIS

Aspects of the Crystallization and Morphology of

Poly(Phenylene Sulfide).

PB90-261165 000,547 Not available NTIS

Assessing Radiation Dose to Food.
PB91-101162 001,366 Not available NTIS

Assessment of Loosely-Bound and Firmly-Bound Fluoride
Uptake by Tooth Enamel from Topically Applied Fluoride
Treatments.
PB90-254905 001,349 Not available NTIS

Assessment of the Fire Performance of School Bus Interior

Components.
PB90-265307 001,833 PC A09/MF A01

Assessment of the Performance and Reliability of Older
ERW (Electric Resistance Welding) Pipelines.

PB90-148776 001,828 PC A04/MF A01

ASTM (American Society for Testing and Materials) Dosim-
etry Activities: A Progress Report.
PB90-170473 001,700 Not available NTIS

Asymptotic Approximation of Integral Manifolds.
PB91-1 12250 001.294 Not available NTIS

Atom Probe Field-Ion Microscopy Applications.

PB91-1 18059 000,257 Not available NTIS

Atomic Transition-Probability Measurements for Prominent
Spectral Lines of Neutral Nitrogen.

PB90-150269 001,688 Not available NTIS

Austenitic Stainless Steels with Emphasis on Strength at

Low Temperatures.
PB90-218462 001,218 Not available NTIS

Automated Extraction of Regular Spot Arrays from Electron
Diffraction Images.
PB90-241324 001,614 Not available NTIS

Automated Fingerprint Identification Systems Bench Mark
Tests of Relative Performance.
PB90-1 70457 001.834 Not available NTIS

Automated Information System Security Accreditation
Guidelines.

PB90-264102 000.792 PC A03/MF A01

Automated Maintenance Management Program Part 2: The
Integration of Databases and Image Processing Results for

the Quantitative Assessment of the Exterior Condition of

Metal Buildings.

PB90-162090 000,108 PC A03/MF A01

Automated Multi-Axis Motor Controller and Data Acquisition

System for Near-Field Scanners.

Automatically Running Command Files at Any Future Time.
PB90-218454 000.721 Not available NTIS

Autonomous Propulsion System Requirements for Place-
ment of an STS (Space Transportation System) External
Tank in Low Earth Orbit.

PB90-1833C2 001.818 PC A03/MF A01

Autoregulation of the Yeast Copper Metallothionein Gene
Depends on Metal Binding.

PB90-206103 001.331 Not available NTIS

Average L-Shell Fluorescence Yields for Elements 56 < Z
< 92.

PB91-112680 001.781 Not available NTIS

Background Correction in Electron Microprobe Composi-
tional Mapping with Wavelength-Dispersive X-Ray Spec-
trometry.

PB90-152604 000,221 Not available NTIS

Basics of Chemical Instrumentation. Volume 1. Separation
Methods.
PB90-198458 000.242 PC A09/MF A01

Beam Current Density Monitor for Intense Electron Beams.
AD-A137 146/7 001.668 PC A02/MF A01

Behavior of Liposomes in Flow Injection Systems.
PB90-241332 000.247 Not available NTIS

Behavior of Primary Radicals during Thermal Degradation
of Poly{Methyl Methacrylate).
PB90-1 36607 000,523 Not available NTIS

Benchmarking.
PB91-1 18166 000.656 Not available NTIS

Bent Planar Waveguides and Whispering Gallery Modes: A
New Method of Analysis.

PB90-254624 001.487 Not available NTIS

Biases and Variances of Several FFT (Fast Fourier Trans-
form) Spectral Estimators as a Function of Noise Type and
Number of Samples.
PB90-1 88566 000.643 Not available NTIS

Bibliography of the NIST (National Institute of Standards
and Technology) Electromagnetic Fields Division Publica-
tions.

PB90-163635 000.896 PC A06/MF A01

Binding of Substituted cis-Pt(!l)-Diammines to Duplex DNA
PB90-218447 001.335 Not available NTIS

Biological Thermodynamic Data for the Calibration of Differ-
ential Scanning Calorimeters: Heat Capacity Data on the
Unfolding Transition of Ribonuclease A in Solution.
PB90-1 92600 000,405 Not available NTIS

Bonding Structure of Silicon Oxide Films.

PB90-149329 001,538 Not available NTIS

Book Review: The Current Comparator by W. J. M. Moore
and P. N. Miljanic.

PB90-1 70929 000.857 Not available NTIS

Break Junction Measurement of the Tunneling Gap of a
Thallium-Based High-Temperature Superconductor Crystal
PB90-138334 007,5^5 Not available NTIS

Bremsstrahlung Radiation Emitted in Fast-Electron-H-Atom
Collisions.

PB90-171109 001,708 Not available NTIS

Brittle Fracture Behavior of Ceramics.
PB91-118224 001,061 Not available NTIS

Broadening and Shifting of the Raman Q Branch of HD
AD-A209 360/7 000,299 PC A03/MF A01

PB90-188251 000,390 Not available NTIS

Brushing Up on the History of Intermetallics in Dentistry
PB90-261389 000,073 Not available NTIS

Bubble Formation from a Sparger in Polymer Solutions-ll.
Moving Liquid.

PB90-149246 000,525 Not available NTIS

Building a PC-Based Knowledge Base for Improving NDE
(Nondestructive Evaluation) Reliability.

PB91-101220 001.080 Not available NTIS

Building Technology Project Summaries, 1990.
PB90-228040 000192 PC A06/MF A01

Bureau of Mines Method of Calibrating a Primary Radon
Measuring Apparatus.
PB90-255282 001,413

(Order as PB90-255266, PC AOS)

Burning, Smoke Production, and Smoke Dispersion from Oil
Spill Combustion.
PB90-146374 000.987 PC A04/MF A01

Calcium Phosphate Root Canal Sealer-Filler.

PB90-188533 000.061 Not available NTIS
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Calculation of Depth Distributions of X-ray Generation by

the l^onte Carlo Technique.

PB90-1 52877 000,226 Not available NTIS

Calculation of l^letameric Reflectances.

PB90-206087 001,482 Not available NTIS

Calculation of Spectral Line Profiles of Multi-Electron Emit-

ters in Plasmas.
PB90-206707 001.730 Not available NTIS

Calculation of the Anisotropy of Equilibrium Surface Com-
position in Metallic Solid Solutions Using the Embedded
Atom ivlethod.

PB90-192733 000,409 Not available NTIS

Calibrated Optical Fiber Povwer Meters: Errors Due to Vari-

ations in Connectors.
PB90-169350 000,851 Not available NTIS

Calibration and Meaning of Antenna Factor and Gain for

EMI Antennas.
PB90-218439 000,811 Not available NTIS

Calibration and Quality Assurance Program for Environmen-

tal Radon Measurements.
PB90-255290 001,414

(Order as PB90-255266, PC A06)

Calibration of a Monochromator/Spectrometer System for

the Measurement of Photoelectron Angular Distributions

and Branching Ratios.

DE86000789 000.307 PC A02/MF A01

Calibration of a Neutron-Driven Gamma-Ray Source.

PB90-193582 001,721 Not available NTIS

Calibration of a Structured Light Vision System.

PB90-152745 000,773 Not available NTIS

Calibration of dc Voltage Standards at NIST.

PB90-256819 000,917

(Order as PB90-256793, PC A08)

Calibration of High-Frequency Accelerometers by Conven-

tional Methods.
PB91-118521 001,448 Not available NTIS

Calibration of Radon-222 Reference Instrument in Svneden.

PB90-255274 001,412

(Order as PB90-255266, PC A06)

Calibration of Road Roughness Measuring Equipment.

Volume 1 . Experimental Investigation.

PB90-208273 000,572 PC A05/MF A01

Calibration of Road Roughness Measuring Equipment.

Volume 2. Calibration Procedures.

PB90-208281 000.573 PC A03/MF A01

Calibration of Scintillation Cells for Radon-222 Measure-

ments at the U.S. Environmental Protection Agency.

PB90-255324 001,417

(Order as PB90-255266, PC A06)

Calibration of Vibration Pickups at Low Ultrasonic Frequen-

cies.

PB91-118539 001,449 Not available NTIS

Calibration Procedures for Inductance Standards Using a

Commercial Impedance Meter as a Comparator.

PB91-120147 000,862 PC A03/MF A01

Calibration Technique for Heat Flux Sensors Used in Fire

Experiments and Standard Fire Tests.

AD-A225 222/9 000,799 PC A03/MF A01

Calorimetry of Electron Beams and the Calibration of Dosi-

meters at High Doses.
PB90-190828 001,405 Not available NTIS

Capture of Inner-Shell Electrons in the Strong-Potential

Born (SPB) Approximation.

PB90-1 87873 001,712 Not available NTIS

Catalytic Decomposition of S2F10 and Its Implications on

Sampling and Detection from SF6-lnsulated Equipment.

PB91-1 12540 000.497 Not available NTIS

Catalytic Oxygen-Scrubber for Liquid Chromatography.

PB90-170192 000,230 Not available NTIS

Categorical Color Rendering of Four Common Light

Sources.
PB90-271180 001,499 Not available NTIS

Causal Green Function in Relativistic Quantum Mechanics.

PB91 -134379 001,802 Not available NTIS

Cd I Isoelectronic Sequence: Wavelengths and Energy

Levels for Xe VII through Eu XVI.

PB90-169624 000,354 Not available NTIS

Cell as Part of a Manufacturing System.

PB90-225947 000,737 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs, April to June

1989, with 1989 CEEE Events Calendar.

PB90-132721 000,865 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs, January to

March 1990, with 1990 CEEE Events Calendar.
PB90-265265 000.921 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs, July to Sep-
tember 1989, with 1990 CEEE Events Calendar.
PB90-188095 000.905 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs, October to

December 1989, with 1990 CEEE Events Calendar.

PB90-255381 000,915 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical

Publication Announcements. Covering Center Programs,
April-June 1989, with 1990 CEEE Events Calendar.
PB90-207309 000,823 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs,
January-March 1990, with 1990 CEEE Events Calendar.

PB91-107201 000,881 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs,
July to September 1989, with 1990 CEEE Events Calendar.

PB90-206491 000,908 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs, Oc-
tober-December 1989, with 1990 CEEE Events Calendar.

PB90-265232 000,920 PC A03/MF A01

Center for Electronics and Electrical Engineering: 1990 Pro-

gram Description.

PB90-207754 000.909 PC A03/MF A01

PB91-112326 000.280 Not available NTIS

Ceramic Heat Exchangers.
PB90-1 36383 001. 126 Not available NTIS

Ceramic Thermochemistry and Kinetics from Laser-Induced

Vaporization Mass Spectrometry.
PB90-1 53503 001,135 Not available NTIS

Certification of Bilirubin SRM 916a.
PB91-118117 000,258 Not available NTIS

Chain Dimension Determination of Deuterated Polybuta-

diene by Small-Angle Neutron Scattering on the Basis of

Random Phase Approximation.

PB90-218421 000,541 Not available NTIS

CHAOS: A SUN-Based Program for Analyzing Chaotic Sys-

tems.
PB90-271024 000,727 Not available NTIS

Characteristics of an Optically Pumped Cs Frequency
Standard at the NRLM (National Research Laboratory of

Metrology).

PB90-136342 001,677 Not available NTIS

Characterization of a Piezoelectric Transducer Coupled to a

Solid.

PB90-218413 001,447 Not available NTIS

Characterization of a Pt-Ne Hollow Cathode Spectral Line

Source.
PB90-261199 001.496 Not available NTIS

Characterization of a Sampling Voltage Tracker for Measur-
ing Fast, Repetitive Signals.

PB91-107458 000,935 Not available NTIS

Characterization of Branching Architecture Through 'Univer-

sal' Ratios of Polymer Solution Properties.

PB91-112128 000,553 Not available NTIS

Characterization of Clocks and Oscillators.

PB91-100909 000,637 PC A16/MF A02

Characterization of Eddy Current Probes: Results of an In-

terlaboratory Intercomparison.

PB90-1 87550 001,377 Not available NTIS

Characterization of Epitaxial Fe on GaAs(IIO) By Scanning
Tunneling Microscopy.
PB90-1 36433 001,170 Not available NTIS

Characterization of Ultrathin Pt Overlayers Deposited on a

W(110) Surface.
PB90-1 92634 000,407 Not available NTIS

Characterizing Square and Triangular Waveforms.
PB91-107466 000.936 Not available NTIS

Characterizing Transient Measurements by Use of the Step

Response and the Convolution Integral.

PB90-207010 000,822 Not available NTIS

Checking the Net Contents of Packaged Goods. Third Edi-

tion, Supplement
PB91-107144 000.200 PC A04/MF A01

Chemiluminescence Instrumentation for Fuel and Lubricant

Oxidation Studies.

PB90-1 92428 000,403 Not available NTIS

Chemisorption of Chlorosilanes and Chlorine on Si(111)

7x7.

PB91-101659 000,492 Not available NTIS

Chemistry of Dioxymethylenes and Dioxiranes.

Chlorine Mass Balance in the Combustion of Refuse-De-
rived Fuel.

PB90-254442 000,986 Not available NTIS

Chosun Refractories Co. Ltd.

PB90-188418 001,142 Not available NTIS

Chromatographic Separations of Serum Proteins on Immo-
bilized Metal Ion Stationary Phases.
PB90-152547 000,217 Not available NTIS

Cigarette Ignition of Soft Furnishings.

PB90-241480 000,109 Not available NTIS

Cigarettes with Low Propensity to Ignite Soft Furnishings.

PB90-169327 000,128 Not available NTIS

Classical Phase Diffusion in Small Hysteretic Josephson
Junctions.

PB90-205816 000,859 Not available NTIS

Clinical Biocompatibility of an Experimental Dentine-Enamel
Adhesive for Composites.
PB90-171018 000,060 Not available NTIS

Closed-Can Exhalation Method for Measuring Radon.
PB90-255357 001.420

(Order as PB90-255266, PC AOS)

Closed-Form Massively-Parallel Range-from-lmage-Flow Al-

gorithm.

PB91-1 12805 000.778 PC A03/MF A01

Cluster Ion Formation under Laser Bombardment - Studies
of Recombination Using Isotope Labeling.

PB90-1 70424 000.287 Not available NTIS

CMM (Coordinate Measuring Machines) Standards.
PB90-188541 001.008 Not available NTIS

Coaxial Intrinsic Impedance Standards.

PB90-155797 000.816 PC A03/MF A01

COBOL. Category: Software Standard. Subcategory; Pro-
gramming Language.
FIPS PUB 21-3 000,743 PC E19

Coding and Modulation Requirements for Duplex 9600 Bit/

Second Modems.
FIPS PUB 135 000,603 PC E01

Coding and Modulation Requirements for 2,400 Bit/Second
Modems.
FIPS PUB 133 000,602 PC E01

Coherent Phase Diagrams.
PB91-1 18356 001.267 Not available NTIS

Collective Excitations.

PB90-1 70556 001.568 Not available NTIS

Collisional Electron Detachment and Decomposition Cross
Sections for SF(sub 6)(1-), SF(sub 5)(1-), and F(l-) on
SF(sub 6) and Rare Gas Targets.

PB90-1 50251 000,327 Not available NTIS

Collisions of Ultracold Trapped Atoms.
PB90-187766 001,711 Not available NTIS

Color and Lighting.

PB90-1 36482 000,079 Not available NTIS

Color Appearance of Traffic Control Devices under Different

llluminants.

PB90-260969 001,832 Not available NTIS

Combined SANS-SAXS Study of Blends of Styrene-Butadi-

ene Block Copolymer with Deuteriated Polybutadiene.

PB91-1 12532 000,555 Not available NTIS

Combustion Product Toxic Potency Measurements: Com-
parison of a Small Scale Test and 'Real-Worid' Fires.

PB91-101063 000,199 Not available NTIS

Coming to OSI: Network Resource Management and Global
Reachability.

PB90-1 93434 000.648 Not available NTIS

Comments on 'Design Optimization of a Small-Angle Neu-
tron Scattering Spectrometer.'

PB91-101469 001,774 Not available NTIS

Comments on Entropy-Driven Ion-Molecule Reactions by M.
Mautner.

PB91-101410 000,488 Not available NTIS

Comments on 'Improved Calibration and Measurement of

the Scattering Parameters of Microwave Integrated Cir-

cuits'.

PB91-134346 000.891 Not available NTIS

Comparison of Antenna Boresight Measurements between
Near-Field and Far-Field Ranges.
PB90-187931 000.807 Not available NTIS

Comparison of Direct and through Water Binding of Plati-

num Ammines to the Phosphate Anion.

PB90-169319 000,350 Not available NTIS
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Comparison of Experimental and Calculated Performance
of Integral Collector-Storage Solar Water Heaters.

PB91-1 12185 000,964 Not available NTIS

Comparison of Liquid Cfiromatography witfi Fluorescence
Detection and Gas Chromatography/ l>/1ass Spectrometry for

the Determination of Polycyclic Aromatic Hydrocarbons in

Environmental Samples.
PB90-206749 000.971 Not available NTIS

Comparison of l^ilethods for Determining Fiber/Matrix Inter-

face Frictional Stresses in Ceramic Matrix Composites.
PB90-260985 001. 185 Not available NTIS

Comparison of (Methods for Determining Wear Volumes and
Surface Parameters of Spherically Tipped Sliders.

PB90-193558 001.227 Not available NTIS

Comparison of the Chromotropic Acid and Pararosaniline

Udethods for Measuring Formaldehyde Concentrations of

Pressed-Wood Product Emissions.

PB90-188475 000,969 Not available NTIS

Comparison of the NIST (National Institute of Standards
and Technology) and European Gold Coating Standards.

PB90-164278 001,175 PC A03/MF A01

Comparison of the Optoacoustic and Hg Tracer Methods
for the Study of Energy Transfer Processes in Gas Mix-

tures.

PB90-1 93442 000,412 Not available NTIS

Comparison of Theoretical and Experimental Data for the

Near Field of an Open-Ended Rectangular Waveguide.
PB91-101667 000,933 Not available NTIS

Comparisons of NBS/Harvard VI Simulations and Data
from all Runs of a Full-Scale Multi-Room Fire Test Pro-

gram.
PB90-254871 000. 149 Not available NTIS

Comparisons of the NML (National Measurement Laborato-

ry) and NIST (National Institute of Standards and Technolo-

gy) Representations of the Ohm Using Transportable 1

Omega, 10 k Omega, 10 pF, and Quantized-Hall-Resist-

ance Standards.
PB90-205923 000.860 Not available NTIS

Competitive ion kinetics in direct mass spectrometric organ-

ic speciation. Final report.

DE90012888 000.314 PC A02/MF A01

Competitive ion kinetics in direct mass spectrometric organ-

ic speciation. Progress report.

DE90007426 000,311 PC A02/MF A01

Compositional Mapping with a TV Camera-Based Imaging

System on an Ion Microscope.

PB90-152430 001,382 Not available NTIS

Computational Examination of Orthogonal Distance Regres-
sion.

PB90-150129 001.297 Not available NTIS

Computer-Generated Graphical Analysis of Citation
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PB90-241621 001.033 Not available NTIS

Computer Security and Privacy Plans (CSPP) Review
Project: A First-Year Federal Response to the Computer
Security Act of 1987 (Final Report), 1989.

PB91-107540 000.796 PC A09/MF A01

Computer Systems as Scientific Theories: A Popperian Ap-
proach to Testing,

PB90-1 35898 000,712 Not available NTIS

Computer User's Guide to the Protection of Information Re-
sources.
PB90-147489 000,781 PC A03/MF A01

Computerization of the ICDD Powder Diffraction Database
Critical Review of Sets 1 to 32(1).

PB90-206673 000,422 Not available NTIS

Computerization of Welding Data: Proceedings of the Con-
ference and Workshop.
PB90-219551 001,065 PC A06/MF A01

Computerized Tribology Information System ACTIS.
PB90-21 8405 00 1, 1 15 Not available NTIS

Computers Viewing Artists at Work.
PB90-261173 000.056 Not available NTIS

Computing Factors for Exact Two-Sided Tolerance Limits

for a Normal Distribution.

PB91-101188 000,729 Not available NTIS

Concentration-Concentration Histograms: Scatter Diagrams
Applied to Quantitative Compositional Maps.
PB90-150152 000,212 Not available NTIS

Concentration Fluctuations in Mixtures of Linear and Star-

Shaped Polymers.
PB90-206921 000,539 Not available NTIS

Concentration Measurements of OH- and Equilibrium Analy-
sis in a Laminar Methane-Air Diffusion Flame.
PB90-242173 000,590 Not available NTIS

Concept for a Reference Model Architecture for Real-Time
Intelligent Control Systems (ARTICS).

PB90-220286 001,048 PC A03/MF A01 PB90-241597 000,946 Not available NTIS

Concept of Secondary Laboratories.
PB90-218397 001,743 Not available NTIS

PB90-241423 001,361 Not available NTIS

Conduct and Administration of U.S. Participation and Lead-
ership in International Standardization, Testing, and Certifi-

cation in the Decade of the 1 990s.
PB90-194994 001,076 PC A03/MF A01

Conformance Test for FDDI Medium Access Control (MAC).
PB90-265323 000,651 PC A09/MF A01

Considerations in Ceramic Friction and Wear Measure-
ments.
PB91-118273 001,062 Not available NTIS

Considerations in the Standardization of Generic Wear
Measurements.
PB90-27 1123 001.116 no\ available NTIS

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 1 : Physical Basis.
PB90-250192 000194 PC A05/MF A01

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 2: Software Refer-
ence Guide.
PB90-250200 000,195 PC A05/MF A01

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 3: Catalog of Algo-
rithms and Subroutines.
PB90-250218 000,196 PC A06/MF A01

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 4: User Reference
Guide.
PB90-250226 000. 197 PC A04/MF A01

Consolidation Compartment Fire Model (CCFM) Computer
Code Application CCFM, Vents. Parts I, II, III, and IV.

PB90-250184 000.193 PC E99/MF E99

Construction of an Exploratory List of Chemicals to Initiate

the Search for Halon Alternatives.

PB91-107508 000.598 PC A10/MF A02

Control Architecture for Cooperative Intelligent Robots.
PB90-218389 001.099 hJot available NTIS

Control System Architecture for Multiple Autonomous Un-
dersea Vehicles (MAUV).
PB91-111930 001.438 Not available NTIS

Cooled Ion Frequency Standard (FY 89).

AD-A212 335/4 001.464 PC A03/MF A01

Cooling, Stopping, and Trapping Atoms.
PB90-170812 001,704 Not available NTIS

Cooperative Research Opportunities at NIST (National Insti-

tute of Standards and Technology).
PB90-1 72453 000.006 PC A04/MF A01

Coronal Temperatures of Selected Active Cool Stars as De-
rived from Low Resolution 'Einstein' Observations.
PB90-169566 000,032 Not available NTIS

Correction to 'Calorimetric Measurement of the Carbon
Kerma Factor for 14.6-MeV Neutrons' by J. C. McDonald.
PB90-149105 001,685 Not available NTIS

Correlation between Gas Phase and Solution Phase Reacti-
vities of Hydroxyl Radicals Towards Saturated Organic
Compounds.
PB90- 193459 000.413 Not available NTIS

Correlation of Cure Monitoring Techniques.
PB90-135864 000.521 Not available NTIS

Correlation of Molecular Total Surace Area with Organotin
Toxicity for Biological and Physicochemical Applications.
PB91-11B190 001.372 Not available NTIS

Corrosion and Degradation of a Polyurethane/Co-Ni-Cr-Mo
(MP35N) Pacemaker Lead.
PB90-1 93236 000.064 Not available NTIS

Corrosion Data for Materials Performance Characterization,
PB90-241225 001.197 Not available NTIS

Corrosion of Zircaloy Spent Fuel Cladding in a Repository.
PB90-207291 001,427 PC A03/MF A01

Corrosion Reactions in SIC Ceramics.
PB90-193319 001.146 Not available NTIS

Coulomb Clusters of Ions in a Paul Trap.
PB91-134155 001,800 Not available NTIS

Counties and Equivalent Entities of the United States, Its

Possessions, and Associated Areas. Category: Federal
General Data Standard, Representations and Codes.
FIPSPUB6-4 000744 PC A03/MF A01

Coupled Channel Ouantum Scattering Study of Alignment
Effects in Na(doublet P(3/2)) + He -> Na(doublet P(1/
2)) -I- He Collisions.

PB90-1 70937 000,373 Not available NTIS

Coupling, Propagation, and Side Effects of Surges in an In-

dustrial Building.

Crack Inspection of Railroad Wheel Treads by EMATs.
PB91-101550 001,831 Not available NTIS

Crack Velocity Functions Thresholds in Brittle Solids.
PB91-134890 001.168 Not available NTIS

Creating a Materials Data Base Builder and Producing Pub-
lications for Ceramic Phase Diagrams.
PB91-112557 001.165 Not available NTIS

Creep Deformation of Ceramics in Four Point Bending.
PB90- 152794 001.059 Not available NTIS

Critical Behavior of a Conducting Ionic Solution Near Its

Consolute Point.

PB90-254731 000,466 Not available NTIS

Critical Currents of High (T sub c) Superconductors: Pin-
ning, Weak Links, Conduction, Anisotropy, and Contact Re-
sistivities.

PB90-241456 001.618 Not available NTIS

Critical Exponent for the Viscosity of Carbon Dioxide and
Xenon.
PB90-271115 000,477 Not available NTIS

Crossover from Singular Critical to Regular Classical Ther-
modynamic Behavior of Fluids.

PB90-205915 000,418 Not available NTIS

Crystal Structure, Atomic Ordering and Charge Localization
in Pb2Sr2Y(sub 1 -x)CaxCu30(sub 8+ delta) (x= 0, delta=
1.47).

PB91-1 12375 001,650 Not available NTIS

Crystal Structure of 8a3V4013.
PB90-149238 000.320 Not available NTIS

Crystal Structures of Bacterial Glutaminase-Asparaginases.
PB90-271354 001.336 Not available NTIS

Crystallographic Texture in Rolled Aluminum Plates: Neu-
tron Pole Figure Measurements.
PB90-192485 001,253 Not available NTIS

Current Status of, and Future Directions in, Silicon Photo-
diode Self-Calibration.

PB90-187667 000.837 Not available NTIS

Current Status of Frequency Calibration Tables (0 to 3000
cm(-1)) for Tunable Diode Lasers from Heterodyne Fre-
quency Measurements.
PB90-188590 001,479 Not available NTIS

Current View of the iota/E System,
PB90-218371 001,742 Not available NTIS

Cyclic Fatigue Behavior of an Alumina Ceramic with Crack-
Resistance Characteristics.

PB90-1 52679 001,131 Not available NTIS

Cyclopolymerizable Monomers for Use in Dental Resin
Composites.
PB90-242181 000.068 Not available NTIS

Damage Enhanced Creep in a Siliconized Carbide: Phe-
nomenology.
PB90-193566 001.147 Not available NTIS

Damage-Enhanced Creep in a Siliconized Silicon Carbide:
Mechanics of Deformation.
PB90-135930 001,058 Not available NTIS

Damped Dispersion Interaction Energies for He-H{sub 2)
NE-H(sub 2), and AR-H(sub 2).

PB90-1 70945 000.374 Not available NTIS

DARPA Resource Management Continuous Speech Data-
base (RM1). Development Test and Evaluation Test Data
and Scoring and Speech Header Software. NIST Speech
Disc 2-4.1. (for CD-ROM).
PB90-500547 000,641 CP$750.00

DARPA Resource Management Continuous Speech Data-
base (RM1). Speaker-Independent Training Data (for CD-
ROM).
PB90-500539 000,640 CP$650.00

Data Administration: Standards and Techniques. Proceed-
ings of the Annual DAMA (Data Administration Manage-
ment Association) Symposium (2nd).

PB90-204512 000719 PC A08/MF A01

Data Bases Available in the Research Information Center of
the National Institute of Standards and Technology.
PB91-107284 001,035 PC A06/MF A01

Data Communication Systems and Services User-Oriented
Performance Parameters.
FIPSPUB 144 000,612 PC E06

Data Model Development and Validation for Product Data
Exchange.
PB90-162108 000,002 PC A03/MF A01

Database Language SQL. Category: Software Standard
Subcategory: Database.
FIPS PUB 127-1 000,739 PC E18
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Daylighting and Thermal Performance of Roof Glazing in

Atrium Spaces.
PB90-149253 000,080 Not available NTIS

Decoding Bar Codes from Image Data.

PB90-136995 000,772 PC A03/MF A01

Defining a Faceted Generalized Cylinder by Projections of

Cross Sections.

PB90-152505 001,283 Not available NTIS

Degradation of Organic Protective Coatings on Steel in Cor-

rosive Environments.
PB90-218355 001,196 Not available NTIS

Deletion Analysis of the DNA Sequence Required for the In

vitro Initiation of Replication of Bacteriophage.
PB90-169939 001,325 Not available NTIS

Density Dependence of the 5 micrometers Infrared Spec-
trum of NH3.
PB90-241373 000,451 Not available NTIS

Department of Justice Simplitied Risk Analysis Guidelines.

PB90-265257 000,795 PC A04/MF A01

Dependence of the Critical Current on Angle between Mag-
netic Field and Current in Y-, Bi-, and Tl-Based High-T(sub

c) Superconductors.
PB90-149402 001,542 Not available NTIS

Derivation of Neutron Exposure Parameters from Threshold

Detector Measurements.
PB90-190794 001,423 Not available NTIS

Design Issues for Conformance Testing of the PHIGS
Standard.
PB90-264094 000,758 PC A03/MF A01

Design of a Conformal Tactile Sensing Array.

AD-A215 871/5 001,042 Not available NTIS

Design of High Strength Cement-Based Materials. Part 1.

Fracture Mechanics.
PB90-152653 001,130 Not available NTIS

Design of High Strength Cement-Based Materials. Part 3.

State of the Art.

PB90-152646 001,129 Not available NTIS

Detecting Delaminations in Concrete Slabs with and without

Overlays Using the Impact-Echo Method.
PB91-112656 000,568 Not available NTIS

Detection: Overview of Historical, Societal, and Technical

Issues
PB90-254459 000,250 Not available NTIS

Determination of Column Selectivity Toward Polycyclic Aro-

matic Hydrocarbons.
PB90-188343 000,395 Not available NTIS

Determination of Cyclodextrin Formation Constants Using

Dynamic Coupled-Column Liquid Chromatography.

PB90-1 70036 000,228 Not available NTIS

Determination of Dibutyltin and Tributyltin in Sediment and
Microbial Biofilms Using Acidified Methanol Extraction,

Sodium-Borohydride Derivatization and Gas Chromatogra-

phy with Flame Photometric Detection.

PB91-134395 000,262 Not available NTIS

Determination of Fiber/Matrix Interfacial Properties of Ce-

ramic and Glass Matrix Composites.
PB90-163254 001,136 PC A05/MF A01

Determination of Hydrophilic Thiols in Sediment Porewater

Using Ion-Pair Liquid Chromatography Coupled to Electro-

chemical Detection.

PB90-188442 000,238 Not available NTIS

Determination of Iodine in Oyster Tissue by Isotope Dilution

Laser Resonance Ionization Mass Spectroscopy.

PB90-254533 001,433 Not available NTIS

Determination of Molecular Structure at Surfaces Using

Electron Stimulated Desorption.

PB90-218348 000.442 Not available NTIS

Determination of Nitro-PAH (Polycyclic Aromatic Hydrocar-

bons) in Air and Diesel Particulate Matter Using Liquid

Chromatography with Electrochemical and Fluorescence

Detection.

PB90-1 70200 000,231 Not available NTIS

Determination of Serum Uric Acid by Isotope Dilution Mass
Spectrometry as a New Candidate Definitive Method.

PB91-112151 000,253 Not available NTIS

Determination of the Indium Freezing-Point and Triple-Point

Temperatures.
PB90-1 69707 000,356 Not available NTIS

Determination of the NDT (Nil-Ductility Transition) Tempera-

ture and Charpy V-Notch Impact Properties of AAR (Ameri-

can Association of Railroads) TC128 Grades B Steel and A
8XX Grade B Steel.

PB90-207804 001,217 PC A03/MF A01

Determination of Thimerosal in Biological Products by

Liquid Chromatography with Inductively Coupled Plasma
Mass Spectrometric Detection.

PB90-190679 000,239 Not available NTIS

Determination of Tributyltin in Estuarine Water Using
Bonded C-18 Silica Solid Phase Extraction, Hydride Deriva-

tization and GC-FPD.
PB91-134387 000,261 Not available NTIS

Developing a Response to EC '92.

PB91-134072 000,123 Not available NTIS

Development and Enforcement of U.S. Building Regula-
tions.

PB91-101261 000.121 Not available NTIS

Development of a Computer-Controlled Hot-Deformation
Apparatus at NIST (National Institute of Standards and
Technology).
PB90-149964 001.045 PC A05/MF A01

Development of a Stable Tritium (HT) Generation System
for Testing Atmospheric HT Monitors.
PB90-192386 001,400 Not available NTIS

Development of a sup 3 He/Xe Gas Scintillation Counter to

Measure the sup 3 He(n,p)T Cross Section in the Intermedi-

ate Energy Range.
DE89004815 001,670 PC A02

Development of a Weld Procedure to Repair Joints in a
Railroad-Type Track.

PB90-136920 001,829 Not available NTIS

Development of an Instructional Program for Practicing En-
gineers Hazard I Users.

PB90-265315 001,837 PC A08/MF A01

Development of Magnetic Anisotropics in Ultrathin Epitaxial

Films of Fe(OOI) and Ni(OOI).

PB90-1 70523 001.566 Not available NTIS

Development of Metastable Processing Paths for High
Temperature Alloys.

AD-A210 550/0 001,240 PC A04/MF A01

AD-A223 144/7 001,241 PC A07/MF A01

Development of Models for the Prediction of Indoor Air

Quality in Buildings.

PB91-118281 000,978 Not available NTIS

Development of Multicomponent Parts-per-Billion-Level Gas
Standards of Volatile Toxic Organic Compounds.
PB90-1 92493 000,970 Not available NTIS

Development of Standards for Superconductors.
PB90-196536 000,907 PC A07/MF A01

Development of Test Methods to Determine the Compatibil-

ity of Liquid Hazardous Materials with Polyethylene Packag-
ings.

PB90-235417 000.985 PC A04/MF A01

Development of Thermal Envelope Design Guidelines for

Federal Office Buildings.

PB91-1 12839 000.122 PC A05/MF A01

Development Plan Configuration Management Systems and
Services.

PB91-107615 000,003 PC A03/MF A01

Development Plan: Product Data Exchange Network. Na-
tional PDES Testbed Report Series.

PB91-107227 000,763 PC A03/MF A01

Development Plan: Step Production Cell. National PDES
Testbed Report Series.

PB91-107243 000.765 PC A03/MF A01

Development Plan Validation Testing System. National

PDES Testbed Report Series.

PB91-107581 000,766 PC A03/MF A01

Developments in Atomic-Absorption, X-ray Fluorescence,

and Plasma-Emission Spectrometry for the Analysis of

Metals and Ores.
PB90-136961 001,390 Not available NTIS

Di- and Tributyltin Species in Marine and Estuarine Waters.
Inter-laboratory Comparison of Two Ultratrace Analytical

Methods Employing Hydride Generation and Atomic Ab-
sorption or Flame Photometric Detection.

PB90-170713 000.982 Not available NTIS

Diagnostics of Glow Discharges Used to Produce Hydroge-
nated Amorphous Silicon Films: Annual Subcontract
Report, June 15, 1 987-November 30, 1988.

DE89000887 000,963 PC A03/MF A01

Diamond Anvil Cell for Physical and Chemical Investiga-

tions of Energetic Materials at High Pressures.

PB90-271602 000,483 Not available NTIS

Dielectric Characterization and Reference Materials.

PB90-257742 000.918 PC A06/MF A01

Dietary Intake Studies of Nutrients and Selected Toxic Ele-

ments in Human Subjects: Analytical Approaches.
PB91-134171 001,373 Not available NTIS

Differential Cross Section for Na Fine-Structure Transfer In-

duced by Na and K Collisions.

PB90-205857 001,725 Not available NTIS

Differential, Partial Cross Sections for Electron Excitation of

the Sodium 3P State.

PB91-101287 001,771 Not available NTIS

Difficulties Encountered with Some Intermediate-Atomic
Number Radiation Protection Dosimeters Irradiated on-
Phantom in Low-Energy Photon Beams.
PB90-192691 001,357 Not available NTIS

Diffusion of Charged Particles in Collisional Plasmas: Free
and Ambipolar Diffusion at Low and Moderate Pressures.
PB91 -107672 001.509

(Order as PB91 -107656, PC AOS)

Digital Source for a New Impedance Bridge.

PB91-101196 000,828 Not available NTIS

Digital Video Data Acquisition/Analysis for Existing ESDIAD
Apparatus.

PB90-2 18363 001,741 Not available NTIS

Digitized Atom and Optical Pumping.
PB91-135004 001,806 Not available NTIS

Diode Laser Measurement of the (nu sub 3) Band of
(14)C0(sub 2).

PB90-188319 000,393 Not available NTIS

Direct Time-Resolved Observations of Vibrational Energy
Flow in Weakly Bound Complexes.
PB91-101139 000,486 Not available NTIS

Directional Solidification of a Planar Interface in the Pres-
ence of a Time-Dependent Electric Current.

PB90-271214 001.632 Not available NTIS

Directory of European Regional Standards-Related Organi-
zations.

PB91-107599 001,026 PC A09/MF A02

Directory of NVLAP (National Voluntary Laboratory Accredi-
tation Program) Accredited Laboratories. 1 990.
PB90-198920 001.012 PC A04/MF A01

Directory of U.S. Private Sector Product Certification Pro-
grams.
PB90-161712 001,002 PCA11/MFA02

Discount Factor Tables for Life-Cycle Cost Analyses.
PB90-147968 000,205 PC A05/MF A01

Dispersion of Evanescent Band Gap States in Fe Clusters
on GaAs(IIO).
PB90-188517 001,580 Not available NTIS

Distance Measurements in Space: Gravitational Physics
Tests and a Proposed Laser Gravitational Wave Antenna.
PB90-136870 001,681 Not available NTIS

Distinct Alignment Effects for Y(sub 2.0) versus Y(sub 2, -f

or - 1) Angular Wave Functions Observed in Collisions of
an Atomic Ca D State.

PB90-206947 001,734 Not available NTIS

Distributed Data Bases on the Factory Floor.

PB91-1 18232 001,054 Not available NTIS

DOE (Department of Energy)/NIST (National Institute of

Standards and Technology) Workshop on Common Archi-
tectures for Robotic Systems.
PB90-216839 001,098 PC A08/MF A01

Domestic Disaster Recovery Plan for PCs, OlS, and Small
VS Systems.
PB90-265240 000,794 PC A03/MF A01

Donor-Shifted Phonon-Assisted Magneto-Optical Reson-
ances in n-lnSb.

PB90- 170242 001.562 Not available NTIS

Dosimetry for Low-Energy Electron Machine Performance
and Process Control.

PB91-1 12425 001.084 Not available NTIS

Double-Step Behavior of Critical Current versus Magnetic
Field in Y-, Bi- and Tl-Based Bulk High-T(sub c) Supercon-
ductors.

PB90- 187576 001.572 Not available NTIS

Duplex Nickel Step Test Standards.
PB91-1 18406 001.181 Not available NTIS

Durability of Cement Pastes, Mortars, and Concretes.
PB90-242199 000,143 Not available NTIS

Dynamic Characteristics of Hypertext.

PB91-107276 001.034 PC A03/MF A01

Dynamic Equations tor a Two-Link Flexible Robot Arm.
PB90-169392 001.093 Not available NTIS

Dynamic Technique for Measuring Surface Tension at High
Temperatures in a Microgravity Environment.
PB90-271578 001.825 Not available NTIS

Dynamic Technique for Thermophysical Measurements at

High Temperatures in a Microgravity Environment.
PB90-271255 001.824 Not available NTIS

Dynamic Thermophysical Measurements in Space.
N89-20317/8 001.822

(Order as N89-20305/3, PC A13/MF A01)
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Dynamical Aspects of Anisotropic Correlations in Super-

cooled Liquids.

PB90-241613 000.454 Not available NTIS

Dynamics of 0(1 + ) Desorption from TiO(sub 2).

PB90-218330 000.441 Not available NTIS

Dynamics of the Bell Prover, II.

PB90-235276 001.460

(Order as PB90-235243, PC A06)

Eddy Current Measurement of Density during Hot Isostatic

Pressing.

PB90-193400 001.255 Not available NTIS

Effect of a Camp-Independent IVIutation on Crystal Struc-

ture of Catabolite Gene Activator Protein.

PB90-218322 001,334 Not available NTIS

Effect of a Crystal-fwielt Interface on Taylor-Vortex Flow
with Buoyancy.
PB90-244401 001,619 PC A03/MF A01

Effect of an Electric Field on the Ivlorphological Stability of

the Crystal-li^elt Interface on a Binary Alloy.

PB90-193541 001.256 Not available NTIS

Effect of Anisotropic Thermal Conductivity on the filorpho-

logical Stability of a Binary Alloy.

PB90-271271 001.260 Not available NTIS

Effect of Annealing Conditions on Precipitate and Defect

Evolution in Oxygen Implanted SOI tvlaterial.

PB90- 187774 001,574 Not available NTIS

Effect of Aqueous Environments on the Fracture Behavior

of Ductile Nickel Aluminide.

PB90-206970 001, 194 Not available NTIS

Effect of Copper Additives on Atmospheric Hydrogen Cya-
nide and Acute Inhalation Toxicity from the Combustion
Products of Flexible Polyurethane.

PB90-187832 001,368 Not available NTIS

Effect of Electron-Hole Plasmas on the Density of States of

Silicon and GaAs.
PB90-1 36284 001,524 Not available NTIS

Effect of Fuel Structure on Pathways to Soot.

PB90-1 90778 000,584 Not available NTIS

Effect of Gravity Itflodulation on Solutal Convection during

Directional Solidification.

PB90-265281 001,630 PC AOS/fwIF A01

Effect of Humidity on Commercial Cesium Beam Atomic
Clocks
PB90-261082 000,634 Not available NTIS

Effect of Hyperfine Structure on the 2 (3)P1 and the 2

(3)P0 Lifetime in Heliumlike Ions.

PB91-101303 001,772 Not available NTIS

Effect of Interstitial Elements on Phase Relationships in the

Titanium-Aluminum System.
PB90-196528 001,259 PC A04/IVIF A01

Effect of Oxygen Transport and Resistivity of the Environ-

ment on the Corrosion of Steel.

PB91-107292 001,200 PC A03/H/1F A01

Effect of Phase Length on Column Selectivity for the Sepa-
ration of Polycyclic Aromatic Hydrocarbons by Reversed-
Phase Liquid Chromatography.
PB90-1 88350 000,237 Not available NTIS

Effect of Soil Resistivity and Soil Temperature on the Cor-

rosion of Galvanically Coupled Ivletals in Soil.

PB91-112169 001,203 Not available NTIS

Effect of Surface Tension Anisotropy on Cellular N/lorpholo-

gies.

PB91-101444 001,262 Not available NTIS

Effect of Temperature and Stress on the Time-to-Failure of

EPDM T-Peel Joints.

PB90-187865 000.133 Not available NTIS

Effect of Wall Mass on the Annual Heating and Cooling

Loads of Single-Family Residences for Five Selected Cli-

mstss
PB91-118018 000,104 Not available NTIS

Effect of X-rays on the Polycarbonate Substrate of X-ray

Calibration Standards.
PB90-1 69673 000,286 Not available NTIS

Effective Core Potentials and Accurate Energy Curves for

Cs2 and Other Alkali Diatomics.

PB91-134205 000,514 Not available NTIS

Effects of Boron Implantation on Silicon Dioxide Passivated
HgCdTe.
PB90-271172 000,291 Not available NTIS

Effects of Chemical Inhomogeneities on Grain Growth and
Microstructure in Al(sub 2)0(sub 3).

PB90-1 53438 001,134 Not available NTIS

Effects of Chopper Jitter on the Time-Dependent Intensity

Transmitted by Multiple-Slot Multiple Disk Chopper Sys-
tems.

PB90-218314 001,740 Not available NTIS

Effects of Crystal Anisotropy on Magnetization and Magnet-
ic Order in Superconducting RBa(sub 2)Cu(sub 3)0(sub 7-

X).

PB90-192626 001,590 Not available NTIS

Effects of Extinction on X-ray Powder Diffraction Intensities.

PB91-118109 000,501 Not available NTIS

Effects of Initial Molecular Weight on Thermal Degradation
of Poly(Methyl Methacrylate) 1 - Model 1

.

PB90-152760 001.270 Not available NTIS

Effects of Melt Viscosity and Thermal Stability on Polymer
Gasification.

PB90-271412 000,550 Not available NTIS

Effects of Particle Size Distribution on the Kinetics of Hy-
dration of Tricalcium Silicate.

PB90-241340 000.450 Not available NTIS

Effects of Sample Geometry on Interelement Quantitation
in Laser Microprobe Mass Spectrometry.
PB90-1 52588 000,219 Not available NTIS

Effects of Systematic Error, Estimates and Uncertainties in

Chemical Mass Balance Apportionments: Quail Roost II Re-
visited.

PB91-134312 000,980 Not available NTIS

Effects of Timing Jitter in Sampling Systems.
PB90-188491 001.007 Not available NTIS

Effects of Track Structure on Neutron Microdosimetry and
Nanodosimetry.
PB90-190703 001.355 Not available NTIS

Einstein and Stellar Sources.
PB90-271503 000.048 Not available NTIS

Elastic Constants of Three Ni-Cr Dental Alloys at Room
Temperature and Elevated Temperatures.
PB90-169632 000.059 Not available NTIS

Elastic Effects during Late Stage Phase Transformations.
PB91-134841 000.516 Not available NTIS

Electric and Magnetic Dipole Radiation in a Random
Medium.
PB90-254673 000.912 Not available NTIS

Electrical Characterization of Beta Silicon Carbide MIS
(Metal-lnsulator-Semiconductor) Capacitors with Thermally
Grown or Chemical-Vapor Deposited Oxides.
PB90-136615 000.866 Not available NTIS

Electrical Fast-Transient Tests: Applications and Limita-

tions.

PB90-271529 000,853 Not available NTIS

PB91-112383 000,939 Not available NTIS

Electrical Performance Tests for Storage Oscilloscopes.
PB90-155367 000,815 PC A16/MF A02

Electrodeposition of an Aluminum-Manganese Metallic

Glass from Molten Salts.

PB90-188509 001,252 Not available NTIS

Electrodeposition of Wear Resistant Coatings.
PB90-221839 001,178 PC A06/MF A01

Electrodynamics of Materials for Dielectric Measurement
Standardization.

PB90-261066 000,919 Not available NTIS

Electromechanical Properties of Superconductors for High-
Energy Physics Applications. Part 2.

PB90-163627 001,693 PC A07/MF A01

Electron Inelastic Mean Free Paths in Solids at Low Ener-
gies.

PB91-1 12706 001,782 Not available NTIS

Electron/X-ray Optical Bench for the Measurement of Fun-
damental Parameters for Electron Probe Microanalysis.
PB90-150186 000,214 Not available NTIS

Electronic Properties, Superconductivity and Stability of the
Ordered Alloys of the Ti-Rh, Zr-Rh and Hf-Rh Isoelectronic

Systems.
PB90-169301 001,556 Not available NTIS

Electronic Structure of High-(T sub c) Superconductors
Studied Using Photoelectron Spectroscopy.
PB91-101386 001,638 Not available NTIS

Electronics Design of the Infrared/Ultrasonic Sensing for a
Robot Gripper.

PB90-160383 001,108 PC A03/MF A01

Electrophoretic Response of Submicron Particles to Alter-

nating Electric Fields.

PB90-218280 000,439 Not available NTIS

ELENDIF: A Time-Dependent Boltzmann Solver for Partially

Ionized Plasmas.
PB90-241605 001,508 Not available NTIS

Ellipsoidal Mirror Analyzer for the Study of Photon Stimulat-
ed Desorption.

PB90-218272 000,438 Not available NTIS

EMAT (Electromagnetic-Acoustic Transducers) Examination
for Cracks in Railroad Wheel Treads.
PB90-271636 001,830 Not available NTIS

Emerging Technologies in Electronics and Their Measure-
ment Needs. Second Edition.

PB90-188087 000,904 PC A09/MF A02

EMR Test Facilities Evaluation of a Small Reverberating
Chamber Located at RADC, Griffiss AFB, Rome, New York.
PB91-107516 000,937 PC A05/MF A01

Emulation Through Time Dilation.

PB90-228024 000.650 PC A03/MF A01

ENEA Reference Atmosphere Facility for Testing Radon
and Daughters Measuring Equipment
PB90-255316 001,416

(Order as PB90-255266, PC A06)

Energetics and Spin- and Lambda-Doublet Selectivity in the
Infrared Multiphoton Dissociation DN3 yields DN(X 3
Sigma(-), a 1 Delta) + N2(X 1 Sigma g (+ )): Experiment.
AD-A210 250/7 000,301 PC A03/MF A01

Energy Analysis of Heat Pumps.
PB90-150210 000.956 Not available NTIS

Energy Dependence of Polarization Observables in the (sup
2)H(d,gamma)( sup 4)He Reaction.
PB90-193533 001.720 Not available NTIS

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis 1990.

PB90-219858 000.201 PC A04/MF AO I

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis 1991. Annual Supplement to NIST Handbook 135
and NBS Special Publication 709.
PB91-113613 000,962 PC A04/MF AOI

Energy Rating of Refrigerators with Variable Defrost Con-
trols.

PB90-170358 000,948 Not available NTIS

Energy Related Inventions Program: A Joint Program of the
Department of Energy and the National Institute of Stand-
ards and Technology Status Report for Recommendations
1 through 250.
PB90-225988 000,967 PC AOS/MF AOI

Energy Related Inventions Program: A Joint Program of the
Department of Energy and the National Institute of Stand-
ards and Technology Status Report for Recommendations
251 through 486.
PB90-221813 000,966 PC A09/MF AOI

Energy Transfer Mechanism in SPT (Standard Penetration
Test).

PB90-170184 000.574 Not available NTIS

Energy Transfer Processes of Aligned Excited States of Ca
Atoms.
AD-A1 77 536/0 000,297 PC A02/MF AOI

Energy Transfers in the Quasielastic Scattering of 70-1250-
eV Electrons by Surfaces.
PB90-254517 000,464 Not available NTIS

Engineering Analysis of Major Plant Components.
PB90-1 69897 000,085 Not available NTIS

Engineering Data Collected during the Operation of a Total
Energy Plant.

PB90-1 69905 000,086 Not available NTIS

Engineering of Binding Affinity at Metal Ion Binding Sites for
the Stabilization of Proteins: Subtilisin as a Test Case.
PB90-152455 001.309 Not available NTIS

Enhanced Root Fluoride Uptake by Monocalcium Phos-
phate Monohydrate Gels.

PB90-171000 001,347 Not available NTIS

Enhancement of Sensitivity in Capillary Supercritical Fluid
Chromatography through Optimization of Injection and De-
tection Techniques.
PB90-1 70432 000,233 Not available NTIS

Ensemble Time and Frequency Stability of GPS Satellite
Clocks.

PB90-260902 000,632 Not available NTIS

Enthalpies of Combustion of Triphenylphosphine and Tri-

phenylphosphine Oxide.
PB90-169608 000.581 Not available NTIS

Entropy-Driven Ion-Molecule Reactions.
PB90-218264 000.437 Not available NTIS

Environment-Induced Cracking of Copper Alloys
PB91-117994 001,230 Not available NTIS

Environmental Evaluation of the Portland East Federal
Office Building Preoccupancy and Early Occupancy Re-
sults.

PB90-164484 000.084 PC A03/MF AOI

Environmentally Induced Cracking.

PB90-149485 001,192 Not available NTIS
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Equation of State for Stellar Envelopes. 4. Thermodynamic
Quantities and Selected Ionization Fractions for Six Ele-

mental Mixes.

PB90-207036 000.040 Not available NTIS

Ergodic Convergence in Liquids and Glasses.

PB90-254814 001.752 Not available NTIS

Error Bounds for Polynomial Evaluation and Complex Arith-

metic.

AD-A178 823/1 001.281 PC A02/H/1F A01

ESDIAD (Electron Stimulated Desorption Ion Angular Distri-

butions) of Small (VIolecules on Surfaces: A Few Caveats.

PB90-2 18306 000,440 Not available NTIS

Estimating Air Leakage through Doors for Smoke Control.

PB90-218298 000,095 Not available NTIS

Estimating Combined Errors Due to Propagation and
Ephemeris and Their Effect on Time and Frequency Trans-

fer.

PB90-271016 000,636 Not available NTIS

Estimating the Environment and the Response of Sprinkler

Links in Compartment Fires with Draft Curtains and Fusible

Link-Actuated Ceiling Vents - Theory.

PB91-118133 000.163 Not available NTIS

Estimation of the Rate of Heat Release and Induced Wind
Field in a Large Scale Fire.

PB91-120154 001,393 PC A04/IV1F A01

ETRAN-Experimental Benchmarks.
PB90-136888 001,682 Not available NTIS

PB90-150103 001,687 Not available NTIS

Evaluation and Compilation of DOE (Department of Energy)

Waste Package Test Data. Biannual Report: February

PB90-171083 001.706 Not available NTIS PB90-254889 001,623 Not available NTIS

1988-July 1988
NUREG/CR-4735-V5 001,426 PC A08/I^F A01

Evaluation of a Surface Treatment to Improve the Erosion

Resistance of Coquina Stone at Castillo de San Iwlarcos.

PB90-198938 000,175 PC AOS/fwIF A01

Evaluation of Exit Signs in Clear and Smoke Conditions.

PB90-269523 000 1 13 PC A05/MF A01

Evaluation of Hands-Free Communication Systems.

PB90-264110 000,620 PC A05/MF A01

Evaluation of Industrial Combustion Control Systems. Final

Report.

DE85016803 000,968 PC A12/IV1F A01

Evaluation of Instrumental Correction Factors for Infrared

Absorption Concentration (Measurements.

PB90-170044 000,229 Not available NTIS

Evaluation of f^VLAP (National Voluntary Laboratory Ac-

creditation Program) Personnel Dosimetry Testing Labora-

tory: X-rays.

PB90-207762 001,360 PC A03/MF A01

Evaluation of Quarter-Scale Compartment Fire Iwlodeling for

Constant and Stepped Heat Inputs.

PB90-149527 000,184 Not available NTIS

Evaluation of Shape Selectivity in Liquid Chromatography.

PB90-241688 000,457 Not available NTIS

Evaluation of Solar Energy Inventions.

PB91-133918 000,965 Not available NTIS

Evaluation of Spiro Orthocarbonaate Monomers Capable of

Polymerization with Expansion as Ingredients in Dental

Composite Materials.

PB91-1 12698 000,075 Not available NTIS

Evaluation of the Integral I (sub l,r)(k,k') = Integral from 0

to infinity 0 sub l)(kr)(i sub r)(k'r)r squared dr.

PB90-235011 001,290 PC A03/MF A01

Evaluation of the Role of Luminance Distributions in Occu-

pant Response to Lighting.

PB90-241381 000.100 Not available NTIS

Evaluation of Thermal Bridges Using a Mobile Test Facility.

PB90-198912 000,091 PC A03/MF A01

Evaluation of Thermal Probe Method for Estimating the

Heat Loss from Underground Heat Distribution Systems.

PB90-161993 000.957 PC A07/MF A01

Exact Distribution-Free Tests for Equality of Several Linear

Models.
PB91-101626 001,306 Not available NTIS

Exact Moments of the Symmetric Cubic Assignment Statis-

tic.

PB90-271388 001,305 Not available NTIS

Examination of Gamma-Irradiated Fruits and Vegetables by

Electron Spin Resonance Spectroscopy.

PB90-169814 000,020 Not available NTIS

Examination of the Variability of the ASTM (American Soci-

ety for Testing and Materials) E 648 Standard with Respect

to Carpets.

PB90-1 54626 000,127 PC A03/MF A01

Excitation of the Isobaric Analog State of (165)Ho by Pion

Single Charge Exchange.

Executive Guide to the Protection of Information Re-
sourc€s
PB90-148750 000,783 PC A03/MF A01

Exhaust Gas Analysis for Harmful Species: 19F1A Fire

Fighting Trainer at Mayport, Florida.

PB90-219577 000,972 PC A03/MF A01

EXITT: A Simulation Model of Occupant Decisions and Ac-
tions in Residential Fires.

PB90-21825e 000,191 Not available NTIS

Expected Complexity of the 3-Dimensional Voronoi Dia-

gram.
PB90-221862 001.288 PC A03/MF A01

Expected Linear 3-Dimensional Voronoi Diagram Algorithm.

PB90-227984 001,289 PC A03/MF A01

Experimental and Model Determinations of Coal Mineral

and Slag Phase Equilibria.

PB90-153495 000,951 Not available NTIS

Experimental Aspects and Metrological Applications.

PB90-171034 001.571 Not available NTIS

Experimental evaluation of two nonazeotropic refrigerant

mixtures in a water-to-water breadboard heat pump.
DE90009016 000,955 PC A04/MF A01

PB90-235003 001,234 PCA04/MFA01

Experimental Fire Tower Studies of Elevator Pressurization

Systems for Smoke Control.

PB90-1 93251 000,188 Not available NTIS

Experimental Investigation of Glass Breakage in Compart-
ment Fires.

PB90-244443 000, 144 PC A05/MF A01

Experimental Investigations of the Role of Laser Field Fluc-

tuations in Non-Linear Optical Absorption Processes.
DE86006919 001,465 PC A02/MF A01

Experimental Measurement and Prediction of Thermophysi-
cal Property Data of Carbon Dioxide Rich Mixtures.

PB90-1 87592 000,384 Not available NTIS

Experimental Program on High (T sub c) Oxide Supercon-
ductors at the Naval Research Laboratory.

PB91-112565 001,651 Not available NTIS

Experimental Study of Post-Installed Anchors Under Com-
bined Shear and Tension Loading.
PB90-198425 000,174 PC A05/MF A01

Experimental Study on the Pertormance of a Combination
Appliance for Domestic Hot Water and Space Heating.

PB90-269515 000,102 PC A03/I«IF A01

Experiments of Piston Effect on Elevator Smoke Control.

PB90-169582 000,129 Not available NTIS

Expert Systems Applied to Spacecraft Fire Safety.

N89-23501/4 001,813 PC A03/MF A01

Exploration of Advanced Characterization Techniques for

Molecular Composites.
AD-A168 102/2 000,296 PC A09/MF A01

Exposure: An Expert System Fire Code.
PB90-257601 001,836 PC A03/MF A01

EXPOSURE80A: A Computer Program Version of NFPA
80A.
PB90-257726 000 1 19 PC A03/MF A01

Extending the Standard for the Exchange of Product Data
to Represent Two-Dimensional Apparel Pattern Pieces.

PB90-247438 001,050 PC A03/MF A01

Fabrication of Thin, Freestanding, Single-Crystal, Semicon-
ductor Membranes.
PB90-271446 000,878 Not available NTIS

Fabrication of Ultrasmall Nb-AIOx-Nb Josephson Tunnel

Junctions.

PB91-134361 000,863 Not available NTIS

Facilities for Improving Evaluations of Electromagnetic Sus-

ceptibilities of Weapon Systems and Electronic Equipment.

PB90-1 55862 001.376 PC A03/MF A01

Factors That Affect Reproducibility in SIMS Analysis of

Semiconductors.
PB91-1 12045 001,645 Not available NTIS

Failure of Fused Silica Fibers with Subthreshold Flaws.

PB90-152786 001,132 Not available NTIS

Far Infrared Lasing Frequencies of CH2D0D.
PB91-134809 001,505 Not available NTIS

Fast Fourier Transforms for Direct Solution of Poisson's

Equation with Staggered Boundary Conditions.

PB90-192592 001,287 Not available NTIS

Fast Radiation Thermometry.
PB90-1 70994 001,705 Not available NTIS

Fe Mossbauer Effect in Y(sub x)Pr(sub 1-

x)Ba2(Cu0.98Fe0.02)3O7.

Fed-X: The NIST Express Translator.

PB90-269507 000,760 PC A03/MF A01

Federal Building Life-Cycle Cost (FBLCC) Program (for

Microcomputers).
PB90-501198 000,202 CP D01

Fiber Optic Sensing of Pulsed Currents.

PB90-1 93376 000,838 Not available NTIS

Fiber-Reinforced Composites: Models for Macroscopic
Elastic Constants.
PB91-133926 001,191 Not available NTIS

Field-Ion Energy Spectroscopy of Gold Overiayers on Sili-

con.

PB90-192584 001,589 Not available NTIS

Field-Space Conformal Solution Method.
PB90-254566 000.465 Not available NTIS

Fields Scattered by a Dielectric Strip on a Dielectric Half-

Space.
PB90-2 18249 001.608 Not available NTIS

Fingerprinting of Chemical Species in Microparticles: Correl-

ative Laser and Electron Microprobe Studies.

PB90-152570 000,218 Not available NTIS

Finite Element Code Downsized for Personal Computers.
PB91-101212 001,667 Not available NTIS

Finite Element Model of Stress Wave Topology in Unidirec-

tional Graphite/Epoxy: Wave Velocities and Flux Devi-
ations.

PB90-136623 001,529 Not available NTIS

Finite Element Procedures for Large Strain Elastic-Plastic

Theories.

PB90-169400 001,664 Not available NTIS

Fire Experiments of Zoned Smoke Control at the Plaza
Hotel in Washington DC.
PB90-207259 000,093 PC A05/MF A01

Fire Hazard Protection Hazard I and Its Role in Fire Codes
and Standards.
PB90-187543 000187 Not available NTIS

Fire Induced Flow Field - Theory and Experiment.
PB90-241241 001,381 Not available NTIS

Fire Propagation in Concurrent Flows, Final Progress
Report.

PB90-151754 000,580 PC A03/MF A01

Fire-Related Standards and Testing.

N88-1 2522/4 001,812

(Order as N88-1 2520/8, PC A07/MF A01)

Fire Research Publications, 1989.
PB90-219809 000,096 PC A03/MF A01

Fire Risk Assessment Method: Case Study 1. Upholstered
Furniture in Residences.
PB90-234998 000,139 PC A04/MF A01

Fire Risk Assessment Method: Case Study 2, Carpet in Of-

PB90-235037 000 140 PC A03/MF A01

Fire Risk Assessment Method: Case Study 3, Concealed
Combustibles in Hotels.

PB90-235045 000,141 PC A03/MF A01

Fire Risk Assessment Method: Case Study 4, Interior Finish

in Restaurants.

PB90-244450 000145 PC A03/MF A01

Fire Risk Assessment Method: Description of Methodology.
PB90-235052 000, 142 PC A05/MF A01

Fire Risk Assessment Method: Guide to the Risk Methodol-
ogy Software.
PB91-107169 000155 PC A04/MF A01

FIREDOC Users Manual (Revised).

PB90-271800 000,594 PC A03/MF A01

FIREDOC Vocabulary List, 3rd Edition.

PB90-215823 000.189 PC A06/MF A01

Flash Photolysis Resonance Fluorescence Investigation of

the Gas Phase Reactions of Hydroxyl Radicals with a

Series of Aliphatic Ketones Over the Temperature Range
240-440 K.

PB90-193475 000,274 Not available NTIS

Flaw Detection in Concrete by Frecjency Spectrum Analy-

sis of Impact-Echo Waveforms.
PB91-101113 000.566 Not available NTIS

Flexural Behavior of Strain-Softening Solids.

PB91-112052 001.164 Not available NTIS

Flight Telerobotic Services: From Functional Architecture to

Computer Architecture,

N90-29823/3 001.816

(Order as N90-29780/5, PC A23/MF A04)
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Fluorescence Properties of a Rod-Like Polymer and Its

Model Compound.
PB91-134908 000.557 Not available NTIS

Fluorescence Spectrometry In Analytical Chemistry and

Color Science.
PB90-218231 000.245 Not available NTIS

Fluorescence Technique for Determining the Porosity of

Geologic Core Samples on a (vlacro- and Ivticroscale.

PB90- 170705 001,385 Not available NTIS

Fluorescent and Scattered Spectra: Near-Threshold Excita-

tion of Atoms, Molecules, and Solids.

PB90-136417 001.680 Not available NTIS

Fluoride Analysis in Nanoliter- and Microliter-size Fluid

Samples.
PB90-242223 001.340 Not available NTIS

Flux Flow and Flux Dynamics in High-T(Sub c)

Superconductors.(Abstract Only).

N90-27797/1 001.516

(Order as N90-27797/1, PC A07/MF A02)

Formation and Decay of Zinc Tetrakis(N-methyl-4-

pyridiniojporphyrin pi-Radical Cation in Aqueous Solutions

Containing Azide Ions and Polyelectrolyte.

PB90-169715 000.271 Not available NTIS

Formation and Melting of Solvent Crystals in Thermorever-

sibie Polymer Gels.

PB90-271396 000.549 Not available NTIS

Forward Smolder Propagation Over Solid Wood.
PB90-218223 001.273 Not available NTIS

Fostering General Awareness of the Importance of Inven-

tiveness.

PB91-134288 000,015 Not available NTIS

Fourier Transform Infrared (FTIR) Determination of Intersti-

tial Oxygen Concentration of Single-Side-Polished Silicon

Wafers.
PB90-1 70762 000,234 Not available NTIS

Fourth Generation Software Tools for Prototyping.

PB90-254558 000,724 Not available NTIS

Fracture of Epoxy and Elastomer-Modified Epoxy Polymers.

PB90-150087 001,269 Not available NTIS

Fracture of Polycrystalline Ceramics.
PB91-134007 001,166 Not available NTIS

Fracture Resistance Behavior of Silicon Carbide Whisker-

Reinforced Alumina Composites with Different Porosities.

PB90-261215 001,186 Not available NTIS

Fracture Toughness Behavior of a Silicon Carbide Whisker-
Reinforced Alumina Ceramic at Selected Porosities.

PB91-134197 001,167 Not available NTIS

Framework for Developing a CALS Data Dictionary.

PB90-257585 000,754 PC A03/MF A01

Framework for Representing and Reasoning about Three-
Dimensional Objects for Vision.

PB90-218215 000.774 Not available NTIS

Free-Electron Laser Driven by the NBS (National Bureau of

Standards) CW Microtron.

AD-A201 170/8 001.462 PC A07/MF A01

Free Radical Chemistry of Aqueous-Phase SO(sub 2).

PB90-218207 000.289 Not available NTIS

Frequency Dependencies of Precision Resistors.

PB90-136557 000.623 Not available NTIS

Frequency Standards in the Optical Spectrum.
PB90-261397 001.759 Not available NTIS

Frost-Resistance of Concrete.
PB90-162116 000.561 PC A03/MF A01

FTAM Interoperability Tests.

PB91-107565 001.036 PC A06/MF A01

FTS Infrared Measurements of Alkali Halides in the Gas
Phase: Rubidium Fluoride and Cesium Fluoride.

PB90-205790 000.415 Not available NTIS

Fugacity Coefficients of Hydrogen in (Hydrogen + 2-Meth-
ylpropane): Pressure Dependence.
PB91-133835 000.509 Not available NTIS

Full Scale Simulation of a Fatal Fire and Comparison of Re-
sults with Two Multiroom Models.
PB91-107482 000.156 PC A06/MF A01

Fundamental Configurations of Doubly-Ionized Molybdenum
(Mo III).

PB90-1 52752 000,332 Not available NTIS

Fundamental Equation for Water Covenng the Range from
the Melting Line to 1273 K at Pressures up to 25 000
MPa(a).
PB90-161258 000,340 Not available NTIS

Fundamental Molecular Data to Support CARS (Coherent
Anti Stokes Resonance Raman Spectrometry) Diagnostics
of Temperature, Pressure, and Species Concentration.

AD-A212 411/3 000,304 PC A06/MF A01 PB90-171257 000,786 PC A03/MF A01

Fundamental Processes of SF(sub 6) Decomposition and
Oxidation in Glow and Corona Discharges.

PB90-193343 000.906 Not available NTIS

Fundamental Tests of the Isotropy of Space Using Fast-

Beam Laser Spectroscopy.
PB90-1 36359 001.678 Not available NTIS

Fundamentals of Enclosure Fire 'Zone' Models, 1989.

PB90-254855 000. 148 Not available NTIS

Fundamentals of Two-Way Time Transfers by Satellite.

PB90-187717 000.626 Not available NTIS

Furniture Flammability: An Investigation of the California

Bulletin 133 Test. Part 2. Characterization of the Ignition

Source and a Comparable Gas Burner.

PB90-257692 000,111 PC A03/MF A01

Furniture Flammability: An Investigation of the California

Technical Bulletin 133 Test. Part 1. Measuring the Hazards
of Furniture Fires.

PB90-256850 000,110 PC A03/MF A01

Furniture Flammability: An Investigation of the California

Technical Bulletin 133 Test Part 3, Full Scale Chair Burns.

PB90-257700 000.112 PC A03/MF A01

Gallium Arsenide (GaAs)-Based Photoconductive Switches
for Pulse Generation and Sampling Applications in the Nan-
osecond Regime.
PB90-170978 000,836 Not available NTIS

Gas Isotope Dilution Mass Spectrometry: Use of Multiple

Fractional Abundance Ratios.

PB91-134833 000,263 Not available NTIS

Gas Phase Reactions of Hydroxyl Radicals with a Series of

Aliphatic Ethers Over the Temperature Range 240-440 K.

PB90-193491 000,276 Not available NTIS

Gas-Phase Reactions of Hydroxyl Radicals with the Fuel

Additives Methyl Tert-Butyl Ether and Tert-Butyl Alcohol

Over the Temperature Range 240-440 K.

PB90-193467 000,414 Not available NTIS

Gas Phase Reactions of Phenyl Radicals with Aromatic
Molecules.
PB90-149295 000,266 Not available NTIS

Gateway between MHS (X.400) and SMTP.
PB90-218199 000,618 Not available NTIS

GATT (General Agreement on Tariffs and Trade) Standards
Code Activities of the National Institute of Standards and
Technology 1989.
PB90-219817 000,204 PC A04/MF A01

Gauge Invariance and Approximate Multiphoton Calcula-

tions in Hydrogen.
PB90-206020 001,729 Not available NTIS

General Purpose 37-Position and 9-Position Interface be-

tween Data Terminal Equipment and Data Circuit-Terminat-

ing Equipment.
FIPS PUB 143 000.611 PC E01

General Security Requirements for Equipment Using the

Data Encryption Standard.
FIPS PUB 140 000,608 PC E01

Generalized Corresponding States and High-Temperature
Aqueous Solutions.

PB91-118513 000.507 Not available NTIS

Generating Standard Reference Electromagnetic Fields in

the NIST (National Institute of Standards and Technology)
Anechoic Chamber, 0.2 to 40 GHz.
PB90-221797 000,644 PC A03/MF A01

Generational Mass Generation and Symmetry Breaking.
PB91-118372 001.787 Not available NTIS

Gibbs-Thomson Equation for a Spherical Coherent Precipi-

tate with Applications to Nucleation.
PB90-188285 000.391 Not available NTIS

Glass Formation and Glassy Behavior.
PB90-1 70291 000.530 Not available NTIS

Glimpse at Long-Term Effects of Momentary Overvoltages
on Zinc Oxide Varistors.

PB90-1 92337 000.821 Not available NTIS

Global Thermodynamic Behavior of Fluids in the Chtical

Region.
PB91-118091 000.500 Not available NTIS

Glycine Permeation through Na(1 + ), Ag(1 4- ) and Cs(1 -i-

) - Forms of Perfluorosulfonated Ion Exchange Membranes.
PB90-1 70465 000,369 Not available NTIS

Goals for the Application of High-Resolution X-ray Spec-
troscopy to the Diagnosis of Stellar Coronal Plasmas.
PB90-271495 000,047 Not available NTIS

Government's Role in Standards-Related Activities: Analy-

sis of Comments.
PB90-215534 000,011 PC A03/MF A01

GRAMPS (General Real-Time Asynchronous Multi-Proces-
sor System) Multiprocessor Operating System.

Graphics Standards in the Compuler-Aided Acquisition and
Logistic Support (CALS) Program, Fiscal Year 1989.
Volume 1. Test Requirements Document, Extended CGM
(CGEM).
PB90-257759 000,756 PC A15/MF A02

Graphics Standards in the Computer-Aided Acquisition and
Logistic Support (CALS) Program, Fiscal Year 1989.

Volume 2. MIL-D-28003 Revisions, CGM Registration.

PB90-228016 001,379 PC A15/MF A02

Gravitational Radiation from the Galaxy.

PB91-1 18307 000,050 Not available NTIS

Grazing-Angle X-ray Standing Waves.
PB91-118349 000505 Not available NTIS

Grid of Low Metallicity Line-Blanketed LTE Model Stellar

Atmospheres.
PB90-271362 000.044 Not available NTIS

Group-Theoretical Formalism for the Large-Amplitude Vibra-

tion-Rotation Problem in Methylamine-dl.

PB90-271586 000,481 Not available NTIS

Grovirth of a Coherent Precipitate from Supersaturated So-
lution.

PB90-169434 000,352 Not available NTIS

Growth of Ultrathin Fe Films on Cu(IOC): Mechanisms, Mor-
phology and Stability.

PB90-192717 001,591 Not available NTIS

Guide for Selecting Automated Risk Analysis Tools.

PB90-148784 000,784 PC A03/MF A01

Guide Specifications and Reference Specification System.
PB90-139635 000,114 PC A05/MF A01

Guide to Available Mathematical Software, March 1990.

PB90-216508 001.308 PC A99/MF A04

Guide to Data Administration.

PB90-147919 001.027 PC A05/MF A01

Guide to Software Acceptance.
PB90-219627 000.722 PC A03/MF A01

Guided Interface Waves.
PB91-118158 001.189 Not available NTIS

Guideline for Quality Control of Image Scanners; Category:
Hardware Standard; Subcategory: Calibration, Validation,

and Testing. Recommended Practice for Quality Control of

Image Scanners: Standard.
FIPS PUB 157 000.741 PC E18

Guidelines for Pressure Vessel Safety Assessment.
PB90-219619 001,219 PC A05/MF A01

Guidelines for Realizing the International Temperature
Scale of 1990 (ITS-90).

PB91-112854 001.783 PC A09/MF A02

Guidelines for the Evaluation of Message Handling Systems
Implementations.
PB90-269598 000.622 PC A07/MF A01

Guidelines for the Infrastructure of Statistical Software.
PB90-187733 001.302 Not available NTIS

Gylden Systems: Rotation of Pericenters.

PB90-136391 000.023 Not available NTIS

Gyroscope-Weighing Experiment with a Null Result.

PB90-205972 001.728 Not available NTIS

Harmonic Generation by a Classical Hydrogen Atom in the
Presence of an Intense Radiation Field.

PB90-205873 001.726 Not available NTIS

Harmonization of Standards and Regulations: Problems and
Opportunities for the United States.

PB90-218181 000.117 Not available NTIS

Heat Capacity, Cp. of Fluids from Transient Hot Wire Meas-
urements.
PB90-192527 001.010 Not available NTIS

Heat Induced Instability in a Model Liquid.

PB91-133991 001,796 Not available NTIS

Heat of Reaction and Curing of Epoxy Resin.

PB90-135872 000,522 Not available NTIS

Heat Transfer in a Compact Tubular Heat Exchanger with

Helium Gas at 3.5 MPa.
PB91-107573 001,120 PC A04/MF A01

Heterodyne Frequency Measurements of (12)C(16)0 Laser
Transitions Near 2050 cm(-1).

PB90-206897 000.425 Not available NTIS

Heterodyne Frequency Measurements on N(sub 2)0 Near
930 cm(-1).

PB90-136318 000.317 Not available NTIS

Heterodyne Frequency Measurements on OCS Near 61.76
THz (2060 cm(-1)).

PB90-206806 000.423 Not available NTIS
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Heterodyne Frequency Measurements on S02 Near 41

THz (1370 cm(-1)).

PB91-134791 001,803 Not available NTIS

PB91-101436 001.640 Not available NTIS PB90-1 45624 000. 168 PC A04/MF A01

Hg(1 + )
Single Ion Spectroscopy,

PB90-187519

PB90-260928

000.383 Not available NTIS

001,755 Not available NTIS

Hierarchical Control of Intelligent Machines Applied to

Space Station Telerobots.

N89-26471/7 001,814

(Order as N89-26454/3, PC A16/MF A01)

Hierarchical Real-Time Control Task Decomposition for a
Coal Mining Automation Project.

PB90-198433 001,391 PC A04/MF A01

High Accuracy, Absolute Wavelength Determination of Cap-
ture Gamma Ray Energies for E less than or equal to 5

MeV and the Direct Determination of Binding Energies in

Light Nuclei.

PB90-261157 001,758 Not available NTIS

High Accuracy Determination of the Fine Structure Con-
stant via Measurement of the Proton Gyromagnetic Ratio.

PB90-242256 001,748 Not available NTIS

High Accuracy Spectroscopy of Stored Ions.

PB90-188624 001.716 Not available NTIS

High Current. Very Wide Band Transconductance Amplifier.

PATENT-4 965 529 000,834 Not available NTIS

PB90- 187808 000,818 Not available NTIS

High-Dose Intercomparison Study Involving Red 4034 Per-

spex and FWT-60-00 Radiochromic Dye Films.

PB91-101048 000,292 Not available NTIS

High-Precision Optical Reflectometer for the Study of Semi-
conductor Materials and Structures.

PB91-1 11963 000,884 Not available NTIS

High Resolution Infrared Spectrum of {28)SiH(sub 3)D from
1450 to 1710 cm(-1).

PB90-188376 000,396 Not available NTIS

High Resolution Inverse Raman Spectroscopy of the CO 0
Branch.
AD-A205 450/0 000,298 PC A03/MF A01

High-Resolution Measurement of Water-Vapor Overtone
Absorption in the Visible by Frequency-Modulation Spec-
troscopy.
PB90-1 69871 000,357 Not available NTIS

High Spatial Resolution Secondary Ion Imaging and Sec-

ondary Ion Mass Spectrometry of Aluminum-Lithium Alloys.

PB90-193574 001,257 Not available NTIS

High-Tc Superconducting Unit Having Low Contact Surface

Resistivity and Method of Making.
PATENT-4 963 523 000.894 Not available NTIS

High Technology Office Evaluation Survey: A Pilot Study.

PB90-244427 000. 101 PC A04/MF A01

High Temperature Lubricants from Biodeuterated Materials

Produced by Algae.

PB90-169921 001.222 Not available NTIS

High Temperature Ultrasonic Testing of Materials for Inter-

nal Flaws.
PATENT-4 898 034 001.274 Not available NTIS

Histogram Specification as a Method of Density Modifica-

tion.

PB90-153479 001.553 Not available NTIS

History of the Section on Statistics and the Environment.

PB90-254756 000,989 Not available NTIS

Holographic Stereogram Displays from Computer-Generat-

ed Polygonal Models.
PB90-261223 000.845 Not available NTIS

Hospital Energy Analysis Toolkit (HEAT): User Manual.

PB90-237355 000,990 PC A03/MF A01

Hospital Energy Analysis Toolkit (HEAT). Version 1.0 (for

Microcomputers).
PB90-504036 000,991 CP D99

How Due Process in the Development of Voluntary Stand-

ards Can Reduce the Risk of Anti-Trust Liability.

PB90-183328 000.582 PC A06/MF A01

How High is the Level of Electromagnetic Fields Radiated

by an ESD (Electrostatic Discharge).

PB90-136292 001,511 Not available NTIS

HVAC Emulation and On-Line Testing of EMC Systems.
PB90-218173 001,378 Not available NTIS

Hybrid Construction of Multijunction Thermal Converters.

PB91-101360 000.926 Not available NTIS

Hybrid Performance Measurement Instrumentation for

Loosely-Coupled MIMD Architectures,

PB91-1 12615 000,654 Not available NTIS

Hydrodynamic and Free Boundary Instabilities during Crys-

tal Grovrth: The Effect of a Plane Stagnation Flow,

Hydrogen-Component Fugacity Coefficients in Binary Mix-
tures with Isobutane: Temperature Dependence.
PB90-254400 000,460 Not available NTIS

Hydrogen Component Fugacity in Binary Mixtures with
Carbon Monoxide: Temperature Dependence.
PB90-254418 000.461 Not available NTIS

Hydrogen Embrittlement of Ductile Nickel Aluminide during
Corrosion in Aqueous Solutions.

PB91-1 18448 001.231 Not available NTIS

Hydrogen Evolution Cathodes with AB(sub 5)-Catalyzed
Coatings.
PB90-f53420 000.337 Not available NTIS

Hydrogen Transfer from 9.10-Dihydrophenanthrene to An-

PB90-24i282 000.449 Not available NTIS

Hydrogen Treatment of Stark Effects in Rydberg Atoms.
PB90-1 90802 001,718 Not available NTIS

Hyperthermal (0.1-4 eV) F Atom Beam Source Suitable for

Surface Etching Investigations.

PB91-101394 001.639 Not available NTIS

ICARE Radon Calibration Device.
PB90-255332 001.418

(Order as PB90-255266, PC AOS)

Identification and Comparison of Low-Molecular-Weight
Neutral Constituents in Two Different Coal Extracts.

PB90-135856 000,950 Not available NTIS

Identification of Mutagenic Methylbenz(a)anthracene and
Methylchrysene Isomers in Natural Samples by Liquid Chro-
matography and Shpol'skii Spectroscopy.
PB90-149212 000,209 Not available NTIS

Ignition and Lateral Flame Spread Characteristics of Certain
Coi.composite Materials.

PB90-205188 000.586 PC A03/MF A01

Imaging and Assessment of Corrosion on Coated and Un-
coated Steel Using Thermal-Wave Electron Microscopy.
PB90-218140 001,195 Not available NTIS

Impact of Atmospheric Non-Reciprocity on Satellite Two-
Way Time Transfers.

PB90-187741 000,628 Not available NTIS

Implementation of a Jacobian-Transpose Algorithm.
PB90-219593 001,101 PC A03/MF A01

Implementing Fast Part Probing and Error Compensation on
Machine Tools.

PB91-112771 001,111 PCA03/MFA01

Improved Calculation of the Quadratic Stark Effect in the
6P (sub 3/2) State of Cs.
PB90-1 70754 000,371 Not available NTIS

Improved Kennedy-Thorndike Experiment to Test Special
Relativity.

PB90-241522 001,747 Not available NTIS

Improvements for Automating Voltage Calibrations Using a
1 0-V Josephson Array.

PB91-101592 000932 Not available NTIS

Improvements in Polarization Measurements of Circularly

Polarized Antennas.
PB90-1 87923 000,806 Not available NTIS

Impulse Response Acquisition as an Inverse Heat Conduc-
tion Problem.
PB90-190695 001,286 Not available NTIS

In vitro Evaluation of the Sealing Ability of a Calcium Phos-
phate Cement When Used as a Root Canal Sealer-Filler.

PB90-261363 000,072 Not available NTIS

Inactivation of Human Immunodeficiency Virus (HIV) by Ion-

izing Radiation in Body Fluids and Serological Evidence.
PB90-170069 001.343 Not available NTIS

Inception and Structure of Prebreakdown Streamers in Per-

fluorinated Polyethers.

PB91-1 12193 001,237 Not available NTIS

Index to the Reports of the National Conference on
Weights and Measure from the First to the Seventy-Third

(1905 to 1988).

PB90-155334 001,001 PC A04/MF A01

Individual Cross Sections for (1)D2 Sublevels ((M sub L) =
0, + or - 1. + or - 2) in the Alignment-Dependent Proc-

ess: Ca(4p{2) (1)D2) + Rg -> Ca (3d4p (1)F3) + Rg as
a Function of l^are Gas.
PB90-241670 000.456 Not available NTIS

Influence of Adsorbed Potassium on Electron Stimulated
Desorption of PF3 on Ru(OOOI).
PB91 -1 1 8364 000.506 Not available NTIS

Influence of Equilibrium Shape on Heterogeneous Nuclea-
tion Textures.
PB90-135807 001.520 Not available NTIS

Influence of Horizontal Reinforcement on Shear Resistance
of Concrete Block Masonry Walls.

Influence of Iron on the Reaction between Silicon and Ni-
trogen.

PB90-152661 000,330 Not available NTIS

Influence of Pressure and Humidity on the Medium and
Long-Term Frequency Stability of Quartz Oscillators.
PB90-136953 000.855 Not available NTIS

Influence of Surface Structure on Mechanisms of Stimulat-
ed Desorption.

PB90-218132 000.435 Not available NTIS

Influence of Swirling Flow on Orifice and Turbine Flowmeter
Performance.
PB91-111989 001,110 Not available NTIS

Information Center Assists Users in Identifying Standards
and Provides Technical Assistance.
PB90-241647 001.038 Not available NTIS

Information Management Directions: The Integration Chal-
lenge.

PB90-219866 001,032 PC A09/MF A01

Information Resource Dictionary System (IRDS); Category:
Software Standard; Subcategory: Data Management Appli-
cations. American National Standard for Information Sys-
tems.
FIPSPUB156 000 711 PC A99

Infrared and Microwave Study of Angular-Radial Coupling
Effects in Ar-HCN.
PB90-170085 000.361 Not available NTIS

Infrared Inspection Techniques for Assessing the Exterior
Envelopes of Office Buildings.

PB91 -1 1 8083 000. 162 Not available NTIS

Initial Color Development in Radiochromic Dye Films After
a Short Intense Pulse of Accelerated Electrons.
PB90-1 93335 001,407 Not available NTIS

Initial Conditions Implied by t(1/2) Solidification of a Sphere
with Capillarity and Interfacial Kinetics.

PB90-188426 001.579 Not available NTIS

Initial Frictional Behavior during the Wear of Steel, Alumi-
num, and Poly(Methyl Methacrylate) on Abrasive Papers.
PB90-170077 001.224 Not available NTIS

Initial Laboratory Evaluation of a Single Solution Circuit

Cycle for Use with Nonazeotropic Refrigerants.
PB91-112862 000.960 PC A03/MF A01

Innovation: Analyzing the Process.
PB91-134296 000.016 Not available NTIS

Inorganic Cluster Ion Formation in the Laser Microprobe.
PB90-1 52729 000225 Not available NTIS

Inspection of Single-Point Diamond Turning Tools at Low
Accelerating Voltage in a Scanning Electron Microscope.
PB90-1 52489 001.107 Not available NTIS

Instability of a Taylor-Couette Flow Interacting with a Crys-
tal-Melt Interface.

PB90-192352 001.586 Not available NTIS

Institute for Materials Science and Engineering. Ceramics:
Technical Activities 1989.
PB90-163981 001,137 PC A08/MF A01

Institute for Materials Science and Engineering. Fracture
and Deformation Division: Technical Activities 1989.
PB90-155359 001.663 PC A05/MF A01

Institute for Materials Science and Engineering: Metallurgy
Division. Technical Activities 1989,
PB90-161159 001.276 PC A07/MF A01

Institute for Materials Science and Engineering. Polymers:
Technical Activities 1989.
PB90-163510 000.528 PC A06/MF A01

Instrumentation Everywhere (Editorial).

PB90-242215 001,019 Not available NTIS

Integrated-Optic Laser Fabricated by Field-Assisted Ion Ex-
change in Neodymium-Doped Soda-Lime-Silicate Glass.
PB90-254897 001.489 Not available NTIS

Integrated Theoretical and Experimental Study of the Ther-
mophysical Properties of Fluid Mixtures: Annual Report.
DE90001505 001.454 PC A03/MF A01

Integrated Theoretical and Experimental Study of the Ther-
mophysical Properties of Fluid Mixtures: Summary Report.
1987-1988.
DE90001197 001.453 PC A03/MF A01

Integrating Knowledge for the Identification of Cracks in

Concrete Using an Expert System Shell and Extensions.
PB90-151234 000.560 PC A03/MF A01

Intelligent Processing for Primary Metals.

PB90-146549 001.210 PC A03/MF A01

Interaction of a Three-Dimensional Roughness Element
with a Laminar Boundary Layer.

AD-A178 668/0 001.451 PC A06/MF A01
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Interaction of Cytidine 3'-Monophosphate and Uridine 3'-

Monophosphate with Ribonuclease a at the Denaturation

Temperature.
PB90-1 36367 000,265 Not available NTIS

Interagency Committee on Occupational Radiation Protec-

tion Measurements.
PB90-241431 001,362 Not available NTIS

Intercomparison of AC Voltage Using a Digitally Synthe-

sized Source.
PB90-192402 001,074 Not available NTIS

Interface Instabilities during Laser fvtelting of Thin Films.

PB90-271552 001,635 Not available NTIS

Interface Trap Effects on the Hot-Carrier Induced Degrada-

tion of IvIOSFETs (foetal Oxide Semiconductor Field Effect

Transistors) during Dynamic Stress.

PB90-188525 000,871 Not available NTIS

Interfaces: The Next NDE Challenge.

PB90-193392 001,254 Not available NTIS

Interfacial Electron Transfer Reactions between Platinum

Colloids and Reducing Radicals in Aqueous Solution.

PB90-1 53453 000,283 Not available NTIS

Interfacial Energy States of Ivloisture-Exposed Cracks in

fulica.

PB90-188582 001,386 Not available NTIS

Interfacial Free Energy and Interfacial Stress; The Case of

an Internal Interface in a Solid.

PB91-118034 001,266 Not available NTIS

Interim Thermodynamic Property Formulation for Air.

PB90-152778 001,689 Not available NTIS

Internal Strain (Stress) in an SiC-AI Particle-Reinforced

Composite: An X-ray Diffraction Study.

PB91-107425 001,188 Not available NTIS

International Comparison of Low Audio Frequency Power
Ivleler Calibrations Conducted in 1989.

PB91-101204 000,924 Not available NTIS

International Harmonization of Standards.

PB90-254632 000, 1 18 Not available NTIS

International Harmonization of Standards: Done with or

without Us.

PB90-149154 000,115 Not available NTIS

PB90-271347 000.120 Not available NTIS

International Intercomparison of Regular Transmittance

PB90-205956 001,481 Not available NTIS

Interoperability and Security Requirements for Use of the

Data Encryption Standard in the Physical Layer of Data

Communications.
FIPSPUB 139 000,607 PC E01

Interoperability and Security Requirements for Use of the

Data Encryption Standard with CCITT Group 3 Facsimile

Equipment.
FIPS PUB 141 000,609 PC E01

Intramolecular Dynamics in l\^olecule-Surface Collisions: Ex-

citation, Dissociation, and Selectivity of Reactivity.

PB90-149196 000,319 Not available NTIS

Introduction to Blocked Impurity Band Detectors (Abstract

Only).

N89-1 3320/1 000.029

(Order as N89-13310/2, PC A14/MF A01)

Introduction to Heterogeneous Computing Environments.

PB90-154774 000.646 PC A03/IV1F A01

Introduction to Quasicrystals.

PB91-118042 001.295 Not available NTIS

Introduction to the NIST PDES Toolkit. National PDES
Testbed Report Series.

PB90-257734 001.044 PC AOS/IVlF A01

Investigating the Use of l*/1ultimeters to Measure Quantized

Hall Resistance Standards.

PB91-101097 000,923 Not available NTIS

Investigation into the Factors Affecting Infrared Tempera-
ture Measurements for Building Applications.

PB91-1 18075 000.161 Not available NTIS

Investigation of Photoconductive Picosecond Microstripline

Switches on Self-Implanted Silicon on Sapphire (SOS).

PB90-218124 000.873 Not available NTIS

Investigation of the Drive Circuit Requirements for the

Power Insulated Gate Bipolar Transistor (IGBT).

PB91-1 12276 000.887 Not available NTIS

Investigation of the Effects of a Stratified Two Layer Envi-

ronment on Fire Plume Temperatures.
PB90-218165 000.136 Not available NTIS

Investigation of the Threshold Votage of MOSFETs with

Position- and Potential-Dependent interface Trap Distribu-

tions Using a Fixed-Point Method.
PB91-112235 000,885 Not available NTIS

Investigations of Selectivity in Reversed-Phase Liquid Chro-

matography on Chemically Bonded CI 8 Phases.
PB91-135012 000.518 Not available NTIS

Investigations on Gel Forming Media for Use in Low Gravity

Bioseparations Research.
PB91-134783 001.826 Not available NTIS

Ion Chemistry of Cyanides and Isocyanides. 1. The Carbon
Lone Pair as Proton Acceptor: Proton Affinities of Isocyan-

ides, AlkyI Cation Affinities of N, O., and C Lone-Pair

Donors.
AD-A181 189/2 000,264 PC A02/MF A01

Ion Desorplion Induced by Core Exciton States in MgO.
PB90-218157 000,436 Not available NTIS

Ion Implantation Artifacts Detected by Secondary Ion Mass
Spectrometry.
PB90-150178 000,213 Not available NTIS

Ion Quadrupole Moments from Term Energy Separations of

High Angular Momentum States: Halogenlike Ions.

PB90-271420 001.765 Not available NTIS

Ion Traps for Large Storage Capacity.

PB91-134999 001,805 Not available NTIS

Iron and Cadmium Capture Gamma Ray Photofission Meas-
urement.
PB91-134981 001,425 Not available NTIS

Iron and Cadmium Capture Gamma Ray Photofission Meas-
urements.
PB90-206772 001,432 Not available NTIS

Is Y(sub 1)Ba(sub 2)Cu(sub 3)0(sub 7) Stiff or Soft.

PB90-205774 001, 148 Not available NTIS

Isochoric (p.Vm.T) Measurements on C02 and on (0.982

C02 -I- 0.018 N2) from 250 to 330 K at Pressures to 35
MPa.
PB90-271313 000.479 Not available NTIS

Isotopic Fractionation of Gallium on an Ion Exchange
Column.
PB90-169459 000.227 Not available NTIS

Issues and Future Directions in Subsecond Thermophysics
Research.
PB90-271248 001.763 Not available NTIS

Iterative Seismic Inversion.

PB90-1 70382 000.800 Not available NTIS

Iterative Technique to Correct Probe Position Errors in

Planar Near-Field to Far-Field Transformations.

PB90-187915 000,805 Not available NTIS

lUE Observations of the M Dwarfs CM Draconis and Ros-
siter 137B: Magnetic Activity at Saturated Levels.

PB90-169764 000,037 Not available NTIS

lUE's Legacy for the Future: The Final Archive and Goals
for Its Implementation.

N89-16614/4 000,030

(Order as N89-16535/1, PC A19/MF A01)

Josephson-Voltage Array Development at the NBS (Nation-

al Bureau of Standards) in Boulder.

PB90-1 69947 000.899 Not available NTIS

Journal of Physical and Chemical Reference Data, Volume
18, Number 4, 1989.

PB90-161241 000.339 Not available NTIS

Journal of Reasearch of the National Institute of Standards
and Technology. March-April 1990. Volume 95, Number 2.

Special Issue: Radon Measurement Standards and Calibra-

tion.

PB90-255266 001,411 PC A06

Journal of Research of the National Institute of Standards
and Technology.
PB91-167411 001,808 PC A05/MF A01

Journal of Research of the National Institute of Standards
and Technology. January-February 1990. Volume 95,

Number 1.

PB90-235243 000,444 PC AOS

Journal of Research of the National Institute of Standards
and Technology. July-August 1990. Volume 95, Number 4.

PB91 -107656 000,938 PC A06

Journal of Research of the National Institute of Standards
and Technology. May-June 1990. Volume 95, Number 3.

PB90-256793 001,753 PC AOS
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Gauges.
PB90-241464 000,067 Not available NTIS

Multilayer-Coated Mirrors as Power Filters in Synchrotron
Radiation Beamlines.
PB90-169335 001.696 Not available NTIS

Multiphoton Ionization Spectra of Radical Products in the
F((sup 2)P) -I- Ketene System; Spectral Assignments and
Reaction Dynamics for CH(sub 2)F, Observation of CF and
CH.
PB90-1 53404 000,335 Not available NTIS

Multiple Reflections within Neutron Optical Devices.
PB91-101477 001,775 Not available NTIS
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Multiple-Scattering Angular Deflections and Energy-Loss
Straggling.

PB90-170051 001,699 Not available NTIS

Multiprocessor Performance-Measurement Instrumentation.

PB91-101485 000,653 Not available NTIS

NACE-NBS Corrosion Data Program.
PB91-111948 001,201 Not available NTIS

Naming Forum: Proceedings of tfie IRDS Workshop on
Data Entity Naming Conventions.
PB90-250119 000.752 PC A07/MF A01

NASREM: A Functional Architecture for Control of the

Flight Telerobotic Servicer.

N90-24325/4 001,815

(Order as N90-24280/1, PC A19/MF A03)

NASREM Implementation of Position Determination from

Motion.
PB90-219569 001,100 PC A03/MF A01

National Bureau of Standards Program in Open System
Interconnection.

PB91-112623 000,655 Not available NTIS

National Institute of Standards and Technology Molecular
Measuring Machine: A Long-Range Scanning Tunneling Mi-

croscope for Dimensional Metrology.

PB90-136938 001,684 Not available NTIS

National Institute of Standards and Technology Molecular
Measuring Machine Project: Metrology and Precision Engi-

neering Design.
PB90-242207 001. 109 Not available NTIS

National PDES Testbed Strategic Plan 1990. National

PDES Testbed Report Senes.
PB91-107177 000,762 PC A05/MF A01

National Reference System for Cholesterol.

PB90-150244 001,318 Not available NTIS

National Scales of Spectrometry in the U.S.

PB90-1 53396 001,472 Not available NTIS

National Training Program of the National Conference on
Weights and Measures - Looking Back, Looking Ahead.
PB91-1 12342 000,058 Not available NTIS

NBS Biological Macromolecule Crystallization Database.
PB90-206012 001.328 Not available NTIS

NBS/EPA Data Base of Evaluated Electron Ionization Mass
Spectra.

PB90-254426 000.249 Not available NTIS

NBS (National Bureau of Standards) Boil-Off Calorimeter
for Measunng Thermal Conductivity of Insulating Materials.

PB90-149543 001,000 Not available NTIS

NBS (National Bureau of Standards) Crystal Data: Data-

base Description and Applications.

PB90-187899 000.386 Not available NTIS

NBS (National Bureau of Standards) Crystal Data. NBS
(National Bureau of Standards)*Search: A Program to

Search the Database.
PB90-190810 001,583 Not available NTIS

NBS (National Bureau of Standardsj/lndustry Collaboration

on Instrumentation Development.
PB90-170515 001,006 Not available NTIS

NBS (National Bureau of Standards) lonizing-Radiation

Measurement Services.

PB90-170499 001.701 Not available NTIS

NBS (National Bureau of Standards) Life-Cycle Cost
(NBSLCC) Program (for Microcomputers).
PB90-501206 000.961 CP D01

NBS (National Bureau of Standards) NDE (Nondestructive
Evaluation) Program.
PB90-187527 001,279 Not available NTIS

NBS (National Bureau of Standards) Standard Reference
Material for Depth Profile Analysis.

PB90-149345 000.321 Not available NTIS

NBS (National Bureau of Standards) Triple Quadrupole
Tandem Mass Spectrometer.
PB90-171026 000.376 Not available NTIS

NBS/NIST Gas Thermometry from 0 to 660C.
PB90-256827 001,754

(Order as PB90-256793, PC AOS)

NBS Standard Reference Materials for Validating Determi-

nations of Micronutrients and Toxic Substances in Foods.
PB90-254368 000,021 Not available NTIS

Near-Field Gain of Pyramidal Horns from 18 to 40 GHz.
PB90-1 55854 000,802 PC A03/MF A01

Near-Stellar Environment of Cool, evolved Stars.

PB90-271404 000,046 Not available NTIS

Near-Threshold Vibrational Excitation of HF by Electron
Impact.

PB91-101584 000,489 Not available NTIS

Need for Research in Electronics Assembly Technology.
PB90-250101 000,911 PC A03/MF A01

Negatively Buoyant Wall Flows Generated in Enclosure
Fires.

PB90-1 52802 000,185 Not available NTIS

Neutron and Light-Scattering Studies of DNA Gyrase and
Its Complex vvith DNA.
PB90-206053 001.330 Not available NTIS

Neutron Diffraction Study of the 'BrovKn Phase'
BaNd2Cu05.
PB90-271651 001,161 Not available NTIS

Neutron Microprobe: Prospects and Potential Applications.

PB90-152711 000,224 Not available NTIS

Neutron Powder Diffraction Study of Orthorhombic Ba(sub
2)YCu(sub 3)0(sub 6.5).

PB90-1 70267 001,140 Not available NTIS

Neutron Scattenng in Intermetallics.

PB90-188236 001,576 Not available NTIS

Neutron Scattering Studies of Potassium-Ammonia Layers
in Graphite.
PB90-206129 000.420 Not available NTIS

Neutron Scattenng Study of Layered Silicates Pillared with

Alkylammonium Ions.

PB91-112516 000,496 Not available NTIS

Neutron Sensitivity of LiF Chip Gamma Dosimeters at Me-
gagray Doses.
PB90-190786 001.404 Not available NTIS

New Applications of Tetracyanoethylene in Organometallic
Chemistry.
PB90-149311 000,267 Not available NTIS

New Approach to Accurate X-ray Mask Measurements in a
Scanning Electron Microscope.
PB90-2 18025 001,440 Not available NTIS

New Approach to Fire Toxicity Data for Hazard Evaluation.

PB91-107359 000.596 Not available NTIS

New Assignment of Mass Values and Uncertainties to NIST
Working Standards.
PB90-235318 000448

(Order as PB90-235243, PC A06)

New Compensation Method for Bulk Optical Sensors with

Multiple Birefringences.

PB90-1 52687 001.471 Not available NTIS

New determination of the fine-structure constant. Final

report.

DE90008800 001.675 PC A02/MF A01

New Dosimetry Systems.
PB90-192360 001,406 Not available NTIS

New Electronic Spectrum of the SiH(sub 3) Radical Ob-
served Using Multiphoton Ionization Spectroscopy.
PB90-170010 000,359 Not available NTIS

New 'Filtered Allan Variance' and Its Application to the

Identification of Phase and Frequency Noise Sources.
PB90-187675 000,642 Not available NTIS

New Gas-Phase Nitric Acid Calibration System.
PB90-1 70366 000.232 Not available NTIS

New Low-Voltage Standards in the DC to 1 MHz Frequency
Range.
PB91-101493 000,928 Not available NTIS

New Method of Extracting the Channel Length from the

Gate Current of p-Channel MOSFETs.
PB91-101352 000.879 Not available NTIS

New Program and Directions at the National Institute of

Standards and Technology.
PB90-235250 000.012

(Order as PB90-235243, PC A06)

New Recombination Mechanism: Tidal Termolecular Ionic

Recombination.
PB90-271065 001,761 Not available NTIS

New Theoretical Aspects in DIET.
PB91-134015 000,512 Not available NTIS

Next-Generation Tension Strap Supports for Spaceborne
Dewars.
PB90-218033 001,823 Not available NTIS

Niobium as a Neutron Dosimeter.
PB90-206780 001.408 Not available NTIS

NIST Express Working Form Programmer's Reference. Na-
tional PDES Testbed Report Series.

PB90-269531 000.761 PC A04/MF A01

NIST (National Institute of Standards and Technology) Digi-

tal Time Service.

PB90-261256 000,791 Not available NTIS

NIST (National Institute of Standards and Technology) Digi-

tally Synthesized Power Calibration Source.

PB91 -107474 000.831 PC A04/MF A01

NIST (National Institute of Standards and Technology)
Helps Navy Define Data Needed to Produce Hybrid Micro-
circuit Assemblies.

PB90-169376 000.897 Not available NTIS

NIST (National Institute of Standards and Technology) -

Los Alamos Racetrack Microtron Status.

DE89016083 001.674 PC A02/MF A01

NIST (National Institute of Standards and Technology) Net-
work d^ommon Memory User Manual.
PB90-18326D 000.716 PC A03/MF A01

NIST (National Institute of Standards and Technology) Re-
actor: Summary of Activities July 1988 through June 1989.
PB90-169996 001.560 PC A15/MF A02

NIST (National Institute of Standards and Technology) Re-
search Reports, January 1990.

PB90-182213 001.039 PC A03/MF A01

NIST (National Institute of Standards and Technology) Re-
search Reports, May 1990.

PB90-244435 001.041 PC A03/MF A01

NIST (National Institute of Standards and Technology)
Senal Holdings 1990.

PB90-183245 001.040 PC A12/MF A02

NIST (National Institute of Standards and Technology)
Standard Reference Data Products 1990 Catalog.

PB90-219841 001.031 PC A03/MF A01

NIST (National Institute of Standards and Technology)
Standard Reference Materials Catalog 1990-91.

PB90-183310 000.558 PC A08/MF A01

NIST (National Institute of Standards and Technology)
STEP (Standard for the Exchange of Product Model Data)
Documents Configuration Management System User's
Guide.

PB90-207788 000.748 PC A03/MF A01

NIST (National Institute of Standards and Technology)
Structural Research Publications, 1984-1989.

PB90-227992 000 177 PC A04/MF A01

NIST/NRL (National Institute of Standards and Technolo-
gy/Naval Research Laboratory) Free-Electron Laser Facili-

ty-

PB90-170135 001.475 Not available NTIS

NIST-PCTS: National Institute of Standards and Technolo-
gy-POSIX Conformance Test Suite.

PB90-500919 000.728 CP T99

NIST-PCTS: National Institute of Standards and Technolo-
gy-POSIX Conformance Test Suite. NIST-PCTS:1 51-1 (Ver-

sion 1.1). Installation Guide.

PB91-119701 000.768 PC A03/MF A03

NIST PDES Toolkit: Technical Fundamentals. National

PDES Testbed Report Series.

PB90-250093 001,052 PC A03/MF A01

NIST Primary Radon-222 Measurement System.
PB90-255340 001,419

(Order as PB90-255266, PC A06)

NIST Research Reports, October 1990.

PB91-1 12813 000.940 PC A03/MF A01

NIST's (National Institute of Standards and Technology)
Ultra-Clean Ceramic Processing Laboratory.

PB90-136896 001.127 Not available NTIS

NIST SOL Database Loader: STEP Working Form to SQL.
National PDES Testbed Report Series.

PB90-256868 000 753 PC A03/MF A01

NIST Step Class Library (Step into the Future).

PB91-107235 000.764 PC A03/MF A01

NIST STEP Working Form Programmer's Reference. Na-
tional PDES Testbed.

PB90-250077 001.056 PC A03/MF A01

NIST-USNO (National Institute of Standards and Technolo-
gy-United States Naval Observatory) Time Comparisons
Using Two-Way Satellite Time Transfer.

PB90-187725 000.627 Not available NTIS

NIST Working Form for STEP: National PDES Testbed.

PB90-250044 001.051 PC A03/MF A01

Nitrogen Valence Electronic Structure in the Strong Che-
misorption Limit: Molecular Adsorption on Cr(IIO) and 0/
Cr(110).

PB91-1 18554 000.508 Not available NTIS

Nomenclature for Lambda Doublet Levels in Rotating

Linear Molecules.

PB91-117960 001.784 Not available NTIS

Non-Newtonian Molecular Dynamics and Thermophysical
Properties.

PB90-254657 001.461 Not available NTIS
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Noncontact Ultrasonic Sensors for High Temperature Proc-

ess Control.

PB90-136789 001.209 Not available NTIS

Nondestructive Ctiaracterization of Oxygen-lon-lmplanted

Silicon-on-lnsulator Using Multiple-Angle Ellipsometry.

PB91-133967 000,890 Not available NTIS

Nonintersecting Random Walk in the Presence of Non-
spherical Obstacles.

PB90-261009 000.471 Not available NTIS

Nonplanar Interface Morphologies during Unidirectional So-

lidification of a Binary Alloy. 2. Three-Dimensional Compu-
tations.

PB90-169830 001,250 Not available NTIS

Nontoxic Heat Transport Fluids for Spacecraft Two-Phase
Thermal Control Systems.
PB90-196510 001.819 PC A05/MF A01

Note on NASREM Implementation.

PB90-203134 001.097 PC A03/MF A01

Nova Outburst Modeling and Its Application to the Recur-

rent Nova Phenomenon.
DE86008715 000.025 PC A02/MF A01

Nuclear Analytical Methods in Standards Certification.

PB91-134304 000.260 Not available NTIS

Nuclear Magnetic Resonance.
PB90-241258 001.611 Not available NTIS

Nucleafion and Grovirth of Cr on Stepped Surfaces with

Facets: An FEEM (Field Electron Emission Microscopy)

Study.

PB90-170275 001,563 Not available NTIS

Numerical and Analytical Study of Nonlinear Bifurcations

Associated with the Morphological Stability of Two-Dimen-
sional Single Crystals.

PB90-209594 001,601 PC A03/MF A01

PB90-205964 001,597 Not available NTIS PB90-218017 001,436 Not available NTi;

PB91-101089 001,636 Not available NTIS

Numerical Method for Calculating Indoor Airflows Using a

Turbulence Model.
PB90-162009 000,083 PC A06/MF A01

Numerical Modeling of Capacitive Array Sensors Using the

Finite Element Method.
PB90-136581 000,624 Not available NTIS

PB90-1 52893 000.856 Not available NTIS

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Program Handbook. Computer Network Interface

Protocol X.25. Requirements for Accreditation.

PB90-1 56894 000,647 PC A04/MF A01

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Program Handbook: Personnel Radiation Dosimetry.
Requirements for Accreditation.

PB90-242298 001,364 PC A04/MF A01

NVLAP Program Handbook. Acoustical Testing Services.

PB91-107524 001,024 PC A04/MF A01

Object Database Management Systems: Concepts and

PB90-216813 000.720 PC A04/MF A01

Object Finder Based on Multiple Thresholds, Connectivity,

and Internal Structure.

PB90-136912 001,683 Not available NTIS

Observation and an Explanation of Breakdown of the Quan-
tum Hall Effect.

PB90-235326 001,610

(Order as PB90-235243, PC A06)

Observation of Associative Ionization of Ultracold Laser-

Trapped Sodium Atoms.
PB90-149139 001,686 Not available NTIS

Observation of Gold Thin Film Growth with Reflection Elec-

tron Microscopy.
PB91-101329 001,021 Not available NTIS

Observation of Intensity Oscillations in RHEED during the
Epitaxial Growth of Cu and fee Fe on Cu(100).
PB90-192725 001,592 Not available NTIS

Observation of Shell Structures with Ions Stored in Traps.
PB91-133819 001.795 Not available NTIS

Observation of the NF(2-|- ) Dication in the Electron Impact
Ionization Mass Spectrum of NF(sub 3).

PB90-206939 000.427 Not available NTIS

Observations Derived from the Application of Principal

Component Analysis to Laser Microprobe Mass Spectrome-
try.

PB90-149352 000.210 Not available NTIS

ODRPACK: Software for Weighted Orthogonal Distance
Regression.
PB90-190661 001.285 Not available NTIS

Off-Diagonal Long-Range Order in the Quantum Hall Effect.

PB90-149261 001.536 Not available NTIS

Ohmic Contacts to High-T(sub c) Superconductors.

On-Wafer Microwave Standards at NIST.
PB91-134965 000.893 Not available NTIS

Onion Skin as a Radiation Monitor.

PB90-190737 001.356 Not available NTIS

Onset of Nucleate and Film Boiling Resulting from Tran-

sient Heat Transfer to Liquid Hydrogen.
PB90-254764 000.467 Not available NTIS

Operation of NIST Josephson Array Voltage Standards.
PB90-256801 000.916

(Order as PB90-256793, PC AOS)

Opportunities for Innovation: Polymer Composites.
PB91-107078 001,187 Not available NTIS

Optical Calibration of Accurate Particle Sizing Standards at

the U.S. National Bureau of Standards.
PB90-169368 000.614 Not available NTIS

Optical Feedback Locking of Semiconductor Lasers.
PATENT-4 907 237 001,467 Not available NTIS

Optical Fiber Measurements: Results of Interlaboratory

Evaluations.
PB90-187634 001,477 Not available NTIS

Optical Heterodyne Densitometer.
N89-13323/5 001,466

(Order as N89-13310/2, PC A14/MF A01)

Optical Interferometer in Space.
PB90-271081 000,043 Not available NTIS

Optical Stabilization of Semiconductor Lasers.

PB91-134098 001,504 Not available NTIS

Optical Waveguide Attenuation Measured by Photothermal
Displacement.
PB90-261090 001.493 Not available NTIS

Optical Waveguide Dosimetry for Gamma-Radiation in the

Dose Range 10(-1)-10(4) Gy.
PB90-207002 001,409 Not available NTIS

Optically Pumped Primary Frequency Standard.
PB90-261025 001,492 Not available NTIS

Optimal Control of a Flexible Robot Arm.
PB90-169384 001.092 Not available NTIS

Optimal Experimental Design for In vitro Studies with ELF
Magnetic Fields.

PB91-1 18414 001,367 Not available NTIS

Optimal 3-Dimensional Methods for Linear Programming.
PB90-155391 001.296 PC A03/MF A01

Optimized Design of the Chopper Disks and the Neutron
Guide in a Disk Chopper Neutron Time-of-Flight Spectrome-
ter.

PB90-260977 001,756 Not available NTIS

Optimizing Precompiler for Finite-Difference Computations
on a Vector Computer.
PB91-118265 000.734 Not available NTIS

Optimum Refrigerants for Non-Ideal Cycles: An Analysis
Employing Corresponding States.

PB91-134452 001.239 Not available NTIS

Optothermal-lnfrared and Pulsed-Nozzle Fourier-Transform
Microwave Spectroscopy of Rare Gas-C02 Complexes.
PB91-118216 000.502 Not available NTIS

Orbital Variability in the Wind of the Massive X-ray Binary

HD 153919/4U 1700-37.
PB90-241498 000.041 Not available NTIS

Orientation Distribution of Fiber-Axes and Neutron Powder
Diffraction Profiles.'

PB90-135914 001.523 Not available NTIS

Orthogonal Distance Regression.
PB90-151747 001,298 PC A03/MF A01

Outlook for Advances in the Realization of the SI Unit of

Time.
PB90-261017 000.633 Not available NTIS

Overview of MAUV (Multiple Autonomous Undersea Vehi-

PB90-152885 001.435 Not available NTIS

Overview of Membrane Research at NIST/CCT.
PB90-271594 000,482 Not available NTIS

Overview of Off-Line Robot Programming Systems.
PB91-112292 001.106 Not available NTIS

Overview of Techniques of Analysis of Cell Damage.
PB91-134775 001.338 Not available NTIS

Overview of the IGES (Initial Graphics Exchange Specifica-

tion)/PDES (Product Data Exchange Standards) Testing
Project. Version 1 .0.

PB90-150368 000 713 PC A03/MF A01

Overview of the Multiple Autonomous Underwater Vehicles
(MAUV) Project.

Overview of the Structural Ceramics Database (Releasi
No. 1)(for Microcomputers).
PB90-504218 001,162 CP 09!

Oxidative Degradation Mechanisms of Lubricants.

PB91-118323 001,117 Not available NTI5

Oxygen Concentration of Eu(sub 1)Ba(sub 2)Cu(sut
3)0(sub 7-x) in Vacuum: An Atom Probe Study.

PB90-190760 001.582 Not available NTIS

Oxygen Concentration of Eu(sub 1)Ba(sub 2)Cu(sut
3)0(sub 7-x) in Vacuum: An Atom Probe Study II.

PB90-190687 001.581 Not available NTIS

Oxygen Vacancies and Defect Electronic States on tht

SnO(sub 2)(110)-Ix1 Surface.

PB90-136490 001,527 Not available NTIS

Oxygen-Vacancy-Derived Defect Electronic States on the

SnO(sub 2)(110) Surface.

PB90-1 36508 001,528 Not available NTIS

Packet-Oriented Communication Using a Stream Protocol
or Making TCP/IP on Berkley Unix a Little More Pleasant to

Use.
PB90-183278 000,717 PC A03/MF A01

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report and Program Plan, March 1988.

DE89015148 000,576 PC A03/MF A01

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report and Program Plan, Novemlier 1986.

DE89015147 000,575 PC A03/MF A01

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report, April 1989.

DE89015149 000,577 PC A03/MF A01

Passivity and Passivity Breakdown in Nickel Aluminide.
PB90-260936 001. 198 Not available NTIS

Pattern Differences in Laser Microprobe Mass Spectra of

Negative Ion Carbon Clusters.

PB90-149360 000,579 Not available NTIS

Patterson Fourier Analysis of the Icosahedral (AI,Si)-Mn

Alloy.

PB90-135799 001,243 Not available NTIS

Pd-Na/F Double Exploding Foil Photoionization Experiment.
PB91-112474 001,780 Not available NTIS

PDES (Production Data Exchange Specification) Physical
File Exchange Testing in the PDES Validation System.
PB90-183294 001,043 PC A03/MF A01

Peak Reflectivity Measurements of W/C, Mo/Si, and Mo/
B4C Multilayer Mirrors in the 8-190-Angstrom Range Using
Both Kalpha Line and Synchrotron Radiation.

PB91-118653 001,792 Not available NTIS

Performance Evaluation of a New Audio-Frequency Power
Bridge.

PB91-101634 000,829 Not available NTIS

Performance Measurement Instrumentation at NBS (Nation-

al Bureau of Standards).
PB90-135831 000,645 Not available NTIS

Performance of a 'Conventional' Monte Carlo Program at

Low-Beam Energy.
PB90-152448 000,216 Not available NTIS

Performance of Structures during the Loma Prieta Earth-

quake of October 17, 1989.
PB90-184599 000,171 PC A10/MF A02

Performance of the High Power RF System for the NIST
(National Institute of Standards and Technology) - Los
Alamos Racetrack Microtron.

DE89016082 ' 001,673 PC A02/MF A01

Performance of 1/3-Scale Model Precast Concrete Beam-
Column Connections Subjected to Cyclic Inelastic Loads.
PB91-107623 000,182 PC A06/MF A01

Performance Testing for the Corrosivity of Smoke.
PB90-261355 000,592 Not available NTIS

Performance Trade-Off for the Insulated Gate Bipolar Tran-
sistor: Buffer Layer versus Base Lifetime Reduction.
PB91-107409 000,883 Not available NTIS

Performing EM Susceptibility/Vulnerability Measurements
Using a Reverberation Chamber.
PB91-107375 000934 Not available NTIS

Periodic and Chaotic Motions of a Modified Stoker Column:
Experimental and Numerical Results.

PB90-215849 000.176 PC A03/MF A01

Permeability. Diffusivity, and Microstructural Parameters: A
Critical Review.
PB90-271339 000.565 Not available NTIS

Persistent Photoconductivity in SIMOX Film Structures.

PB91-1 12409 000,888 Not available NTIS
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Perspectives on Detection Limits for Nuclear Measure-
ments in Selected National and International Programs.
PB90-254467 001.410 Not available NTIS

pH Sensors Based on Iridium Oxide.

NUREG/CR-5484 000,994 PC A03/MF A01

pH Ttieory and Measurement.
PB90-1 50038 000.323 Not available NTIS

Phase Behavior and Gelation of a Rod-Like Polymer in So-
lution and Implications for Microcellular Foam Morphology.
PB90-261132 000.546 Not available NTIS

Phase Behavior of Polymer Blends.

PB90-241506 000.543 Not available NTIS

Phase Diagrams for Ceramists Volume 6.

PB90-1 92550 001.144 Not available NTIS

Phase Equilibria and Crystal Chemistry in Portions of the

System SrO-CaO-Bi203-CuO, Part 2 - The System SrO-
Bi203-CuO.
PB90-256835 001,627

(Order as PB90-256793, PC AOS)

Phase Equilibria and Crystal Chemistry in the System Ba-Y-
Cu-0.
PB90-1 92543 001.143 Not available NTIS

Phase Improvement in the Structure Interpretation of Frag-

ment TR2C from Bull Testis Calmodulin Using Combined
Entropy Maximization and Solvent Flattening.

PB91-101576 001.641 Not available NTIS

Phase-Separation Kinetics of Mixtures of Linear and Star-

Shaped Polymers.
PB91-118208 000.556 Not available NTIS

Phase Velocity and Attenuation of Plane Elastic Waves in a

Particle-Reinforced Composite Medium.
PB90-170143 001,183 Not available NTIS

PHIGS Validation Tests (Version 1.0): Design Issues.

PB90-269580 000.726 PC A03/MF A01

Phosphor Film Characterization Measurements in the

Vacuum U.V. Using a Multichannel Detector.

PB90-149287 000.798 Not available NTIS

Photochemistry of Diacetylene,

PB90-1 49089 000,282 Not available NTIS

Photodissociation of Vibrationally Excited Water in the First

Absorption Band.
PB90-242249 000,459 Not available NTIS

Photoelastic Characteristics of Fluorozirconate and Transi-

tion-Metal Fluoride Glasses.
PB90-170119 001.139 Not available NTIS

Photoemission Cross Sections for Atomic Transitions in the

Extreme Ultraviolet Due to Electron Collisions with Atoms
and Molecules.

PB90-161282 000,284 Not available NTIS

Photoemission Study of High T(sub c) Oxides.
PB90-217993 001.605 Not available NTIS

Photon Stimulated Desorption Induced by Core Exciton

States in MgO.
PB90-169293 000349 Not available NTIS

Photon Stimulated Desorption of Fluorine from Silicon

Etched by XeF2.
PB91-135038 000,519 Not available NTIS

Photons, Rotons and Fractionally-Charged Vortices in the

Quantum Hall Effect.

PB90-149071 001.533 Not available NTIS

Photorefractive Instabilities in Proton-Exchanged Wave-
guides: TvKO-Wave Coupling and Chaos.
PB91-118471 000,847 Not available NTIS

Physical Phenomena and the Microgravity Response.
N90-1 3945/2 001,317

(Order as N90-13939/5. PC A14/MF A02)

Physicochemical Applications of Supercritical Fluid Chroma-
tography.

PB90-271206 000.251 Not available NTIS

Physics, Chemistry and Engineering in the 1990's.

PB90-207283 000010 PC A03/MF A01

Physics for Numerical Simulation of Silicon and Gallium Ar-

senide Transistors.

PB90-271107 000.877 Not available NTIS

Piece-Wise Analytic Evaluation of the Radiative Tail from
Elastic and Inelastic Electron Scattering.

PB91-107441 001.776 Not available NTIS

Pinhole Camera Imaging Without Lenses or Mirrors.

PB90-254962 001.442 Not available NTIS

Pinning, Flow and Plastic Deformation of Flux Vortices in

High T(Sub c) Superconductors. (Abstract Only).

N90-27796/3 001.515

(Order as N90-27792/2, PC A07/MF A02)

Planar Near-Field Codes for Personal Computers.
PB90-155839 000,801 PC A04/MF A01

Planar Silicon Photosensors: An Overview.
PB90-254582 000,840 Not available NTIS

Planning Model for Unifying Information Modeling Lan-
guages for Product Data Exchange Specification (PDES).
PB90-160375 001,028 PC A03/MF A01

Plasma Chemistry in Silane and Silane-Germane Discharge
Deposition.

PB90-187659 000,288 Not available NTIS

Plate-Like Rigid Inclusions and the Ductile-Brittle Transition.

PB90-136656 001,247 Not available NTIS

Plaza Hotel Fire Expehments.
PB91-1 12334 000,158 Not available NTIS

Point Source/Point Receiver Ultrasonic Wave Speed Meas-
urement.
PB90-217985 001.446 Not available NTIS

Polarimetric Magnetic Field Sensors Based on Yttrium Iron

GarneL
PB90-218009 000,839 Not available NTIS

Polarization Effects in Molecular X-Ray Fluorescence.
PB90-170259 000,365 Not available NTIS

Polarization X-ray Absorption Near-Edge Structure Study of

Pr2-xCexCu04 Single Crystals: The Nature of Ce Doping.
PB91-101618 001,642 Not available NTIS

Polycyclic Aromatic Hydrocarbon Emissions from the Com-
bustion of Crude Oil on Water.
PB91-101055 000,976 Not available NTIS

Pore Structure of Concrete and Freezing Vulnerability.

PB90-149683 000,570 PC A03/MF A01

Porosity in Spinel Compacts Using Small-Angle Neutron
Scattering.

PB90-170093 001,138 Not available NTIS

Positioning of GPS (Global Positioning System) Antennas in

Time-Keeping Laboratories of North America.
PB90-1 52703 001,394 Not available NTIS

POSIX: Portable Operating System Interface for Computer
Environments. Category: Software Standard; Subcategory:
Operating Systems.
FIPS PUB 151-1 000.740 PC E12

Post-Irradiation Dosimetry of Meat by Electron Spin Reso-
nance Spectroscopy of Bones.
PB90-149493 001,354 Not available NTIS

Post Occupancy Evaluation of Federal Buildings - The Port-

land Federal Building and Others.

PB90-219833 000,097 PC A09/MF A01

Potential Methods for Measuring and Detecting Lead in Ex-

isting Paint Films: A Literature Review.
PB90-162124 001,174 PC A03/MF A01

Power Quality Site Surveys: Facts, Fiction, and Fallacies.

PB90-261298 000,826 Not available NTIS

PB91-107110 000.595 PC A14/MF A02

PB90-261306 000.827 Not available NTIS

Precision, Accuracy, and Uncertainty in Quantitative Sur-

face Analyses by Auger-Electron Spectroscopy and X-ray

Photoelectron Spectroscopy.
PB90-205840 000.417 Not available NTIS

Precision and Accuracy of Mass Flow Measurement in the
NIST-Boulder Nitrogen Flow Facility.

PB91-112417 000,255 Not available NTIS

Precision Engineering and Experimental Physics: William A.

Rogers, the First Academic Mechanician in the U.S.

PB90-217977 001.017 Not available NTIS

Precision Power Amplifier for Power/Energy Calibration Ap-
plications.

PB91-107417 000.830 Not available NTIS

Prediction-Based Vision for Robot Control.

PB90-188467 001,096 Not available NTIS

Prediction of Service Life of Building and Construction Ma-
terials.

PB90-217969 000,135 Not available NTIS

Predictive, Exact Shape Factor Extended Corresponding
States Model for Mixtures.

PB90-254509 000,463 Not available NTIS

Preliminary Compahson between GPS and Two-Way Satel-

lite Time Transfer.

PB90-261181 000,635 Not available NTIS

Preliminary Performance Criteria for the Bond of Portland-

Cement and Latex-Modified Concrete Overlays.

PB90-204520 000,571 PC A06/MF A01

Preliminary Radon Progeny Measurements in Three Federal

Office Buildings.

PB90-192667 000,983 Not available NTIS

Preliminary Screening Procedures and Criteria for Replace-
ments for Halons 1211 and 1301.

Preparation and Certification of Standard Reference Materi-
al 1 507: 1 1 -Nor-Delta(sup9)-Tetrahydrocannabinol-9-Car-
boxylic Acid in Freeze-Dried Urine.

PB90-136524 000,208 Not available NTIS

Preparation of Microgram Samples on Iron Wool for Radio-
carbon Analysis via Accelerator Mass Spectrometry: A
Closed-System Approach.
PB90-1 93384 000,241 Not available NTIS

Preparation of Polymer Crystal Nuclei.

PB90-149519 000,526 Not available NTIS

Preparation of Well-Ordered, Oxygen-Rich SnO2(110) Sur-
faces via Oxygen Plasma Treatment.
PB90-260951 000.278 Not available NTIS

Presentations at CALS Conference (Computer-Alded Acqui-
sition and Logistic Support). Phase 1.2. Conferences. A
DoD/lndustry/NIST (National Institute of Standards Tech-
nology) Conference. Held in Philadelphia, Pennsylvania on
Apr 20, 1989. Anaheim, California on Apr 27, 1989 and
Gaithersburg, Maryland on May 2, 1989.
AD-A213 937/6 001,375 PC A10/MF A02

Pressure Effects on Partial Discharges in Hexane under DC
Voltage.

PB90-217951 000,910 Not available NTIS

Pressure Sintering and Transformation Toughening of Zinc
Sulfide.

PB90-271156 001.160 Not available NTIS

Pressure Synthesis of p-Nitroaniline Condensation Prod-
ucts.

PB90-271149 000.478 Not available NTIS

Probability-Based Criteria for Serviceability Limit States.

PB90-187584 000.173 Not available NTIS

Problems and Artifacts on Extraction Replicas of Membrane
Filters.

PB91-118612 000.979 Not available NTIS

Proceedings of CIMCON '90.

PB90-221789 001.049 PC A23/MF AOS

Proceedings of National Computer Security Conference
Held in Washington, DC on 15-18 September 1986 (Com-
puter Security - for Today and for Tomorrow).
AD-A221 717/2 000.779 PC A11/MF A02

Proceedings of the Hypertext Standardization Workshop.
January 16-18, 1990 National Institute of Standards and
Technology.
PB90-215864 001.030 PC A16/MF A02

Proceedings of the International Symposium on Correlation

and Polarization in Electronic and Atomic Collisions.

PB90-261819 001,760 PC A08/MF A01

Proceedings of the Workshop on Evaluation of Cement and
Concrete Laboratory Performance.
PB90-261801 000,564 PC A07/MF A01

Process Control Sensors: Status of AISI (American Iron and
Steel Institute) Collaborative Programs.
PB90-170689 001,212 Not available NTIS

Processes Leading to SF6 Decomposition in Glow-Type
Corona Discharges.
PB90-261371 000.473 Not available NTIS

Processing Bi-Pb-Sr-Ca-Cu-0 Superconductors from Amor-
phous State.fAbstract Only).

N90-27860/7 001,517

(Order as N90-27792/2, PC A07/MF A02)

Processing of 2-D Digital Images by Integral Holography.
PB90-271479 000.776 Not available NTIS

Processing: Property Relations for Ba(sub 2)YCu(sub
3)0(sub 7-x) High (T sub c) Superconductors.
PB90-150111 001,548 Not available NTIS

Production and Spectroscopy of Molecular Ions Isolated in

Solid Neon.
AD-A213 723/0 000,305 PC A03/MF A01

Production of Microporous Finely Divided Matnx Material

with Nuclear Tracks from an Isotropic Source and Product
Thereof.

PATENT-4 830 917 001,223 Not available NTIS

Program for Calculating the Maximum Radiation on a Wall.

PB91-120139 000.165 PC A03/MF A01

Program Generator for Efficient Evaluation of Fourier

Series.

PB91-112433 000.731 Not available NTIS

Progress and Pitfalls in Quantitative Surface Analysis by
Auger-Electron Spectroscopy and X-ray Photoelectron
Spectroscopy.
PB90-188228 000.389 Not available NTIS

Progress at NIST (National Institute of Standards and Tech-
nology) Towards Absolute Frequency Standards Using

Stored Ions.
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PB90-188616 001.715 Not available NTIS PB91-101527 000.930 Not available NTIS PB90-1 92295 000.402 Not available NTI5

Progress in Resonance Enhanced Multiphoton Ionization

Spectroscopy of Transient Free Radicals.

PB90-1 70481 000.370 Not available NTIS

Progress in the Design of Optical Fiber Sensors for the

Measurement of Pulsed Electric Currents'.

PB91-112102 000.846 Not available NTIS

Progress Report of the Quality in Automation Project for

FY89.
PB90-244476 001.078 PC AOB/IVlF A01

Progress Toward a Semiconductor Depth Profiling Stand-
ard.

PB90-217944 001.604 Not available NTIS

Prompt Gamma as a Fluence Rate Monitor in Neutron
Beam Experiments.
PB90-169244 001,695 Not available NTIS

Propagation along a Two-Wire Line Located at the Air-Earth

Intsrfscs

PB90-254699 000.914 Not available NTIS

Properties of a Soft-Sphere Liquid from Non-Newtonian Mo-
lecular Dynamics.
PB90-254707 001.750 Not available NTIS

Proposed Dynamic Pressure and Temperature Phmary
Standard.
PB90-235284 000,445

(Order as PB90-235243, PC A06)

Proposed Integration Framework for Step (Standard for the
Exchange of Product Model Data).

PB90-207358 000.747 PC A03/MF A01

Proposed Study on the Effect of Sampling Bonding Tech-
niques on the Measured Critical Current of Nb3Sn Super-
conductors.
PB90-254608 001,620 Not available NTIS

Proposed Test of the Symmetrization Postulate and Exclu-

sion Principle.

PB91-1 12243 001.779 Not available NTIS

Prospects for Using Laser-Prepared Atomic Fountains for

Optical Frequency Standards Applications.

PB90-171091 001,707 Not available NTIS

Protecting Computer Systems against Power Transients.

PB90-261280 000.825 Not available NTIS

Protecting Fire Fighters Exposed in Room Fires. Part 2.

Performance of Turnout Coat Materials under Actual Fire

Conditions.

PB91-101519 001,838 Not available NTIS

Proton MAS NMR Method for Determining Intimate Mixing
in Polymer Blends.
PB90-193368 000,535 Not available NTIS

Prototype Methodology for Fire Hazard Analysis.

PB90-217936 000190 Not available NTIS

Prototyping SP4: A Secure Data Network System Transport
Protocol Interoperability Demonstration Project.

PB90-159609 000,785 PC A03/MF A01

Publications of the National Institute of Standards and
Technology, 1989 Catalog.
PB90-271818 000,014 PC A18/MF A03

Pulse Radiolysis and Flash Photolysis Study of the Radicals
S02(1-), S03(1-). S04(1-), and S05(1-).
PB91-118331 000,293 Not available NTIS

Pulse radiolytic studies of inter- and intramolecular electron
transfer processes. Progress report.

DE90008697 000,312 PC A03/MF A01

Pulse Tube Refrigeration: A New Type of Cryocooler.
PB90-1 92469 001,119 Not available NTIS

Pulsed-Nozzle Fourier-Transform Microwave Spectroscopy
of Laser-Vaporized Metal Oxides; Rotational Spectra and
Electric Dipole Moments of YO. LaO, ZrO, and HfO.
PB91-101600 000,490 Not available NTIS

Pulsed Ultrasonic Velocity Method for Determining Material
Dynamic Elastic Moduli.
PB90-241290 001,235 Not available NTIS

Pumping and Probing: Vibrational Relaxation in Time
Domain Spectroscopy.
PB91-112227 000.495 Not available NTIS

Pyroxene-Melt Equilibna: An Updated Model.
PB90-170408 001,384 Not available NTIS

ODES Administrative Guide: National PDES Testbed.
PB90-250069 001,055 PC A03/MF A01

ODES User's Guide. National PDES Testbed Report Series.
PB90-250085 000,751 PC A03/MF A01

Quadratic Zeeman Effect in Moderately Strong Magnetic
Fields.

PB90-135963 001.676 Not available NTIS

Qualifying W/atthour Meters for Use as MAP Transport
Standards.

Quality Assurance and Spent Fuel Shipments for Research

PB90-193509 001.424 Not available NTIS

Quality Assurance Tests for Adhesion of Paint on Tactical

Rigid Vyall Shelters.

PB90-219825 001.177 PC A03/MF A01

Quantification of Heat Losses through Structural Supports
for Shallow Trench Heat Distribution Systems.
PB90-219585 000.958 PC A06/MF A01

Quantised Dissipative States at Breakdown of the Quantum
Hall Effect.

PB90-241365 001,616 Not available NTIS

Quantitative Approach to Camera Fixation.

PB90-228008 001:102 PC A03/MF A01

Quantitative Assessment of Smoke Toxicity Hazards in

Large Structures.

PB90-271222 000.152 Not available NTIS

Quantitative Characterization of the Microstructure of Hard-
ened Tricalcium Silicate Paste Using Computer Image Anal-
ysis.

PB90-217928 001,158 Not available NTIS

Quantitative Isotope and Elemental Ratio Measurements
with a Camera-Based Imaging System on an Ion Micro-
scope.
PB90-217902 000.244 Not available NTIS

Quantitative Measurement of Radiation-Induced Base Prod-
ucts in DNA Using Gas Chromatography-Mass Spectrome-
try.

AD-A214 233/9 001.351 PC A03/MF A01

Quantitative Spectroscopy of Hot Stars.

PB91-1 18380 000.052 Not available NTIS

Quantitative Study of Laser Cooling in a Penning Trap.
PB91-134163 001,801 Not available NTIS

Quantum Efficiency Stability of Photodiodes.
PB90-169590 000,835 Not available NTIS

Quantum Fluctuations and the Single-Junction Coulomb
Blockade.
PB91-101246 001,769 Not available NTIS

Quantum Zeno Effect
PB90-254715 001,751 Not available NTIS

Quasi-Periodic Crystals: A Revolution in Crystallography.
PB91-1Q1105 001,637 Not available NTIS

Quasicrystalline Structures of Transition Metal/Metalloid
GI3SS6S
DE86002932 001,242 PC A02/MF A01

Quasielastic Neutron Scattering Study of Rotations and Dif-

fusion in KC(sub 24)(NH(sub 3))(sub 4.3).

PB90-170416 000.368 Not available NTIS

Quest for Universal Curves to Describe the Surface Sensi-
tivity of Electron Spectroscopies.
PB90-192451 001,587 Not available NTIS

Quick and Easy Multiple Use Calibration Curve Procedure.
PB91-101121 001.020 Not available NTIS

Quick Response Sprinklers in Chemical Laboratories: Fire

Test Results.

PB90-15172i 000,126 PC A04/MF A01

Radiation Chemistry of Quinonoid Compounds.
PB91-118422 000,294 Not available NTIS

Radiation Energy-Angle Algorithm for Use in Personnel Do-
simetry.

PB90-203126 001.358 PC A03/MF A01

Radiation Standards and Calibrations: Documentation Avail-

able from NBS (National Bureau of Standards).
PB90-169806 001,025 Not available NTIS

Radiation Thermometry at NIST: An Update of Services
and Research Activities.

N90-1 7903/7 000,995

(Order as N9D-1 7894/8, PC A16/MF A03)

Radical Concentration Measurements in Hydrocarbon Diffu-

sion Flames.
PB90-254939 000,470 Not available NTIS

Radio Continuum Emission from the Ionized Stellar Winds
of Warm Supergiants.
PB90-169749 000,036 Not available NTIS

Radiochromic Solutions for Reference Dosimetry.
PB90-149303 001.353 Not available NTIS

Raman Spectroscopy of Single Optically Levitated Droplets.
PB90-1 52695 000331 Not available NTIS

Range from Triangulation Using an Inverse Perspective
Method to Determine Relative Camera Pose.
PB90-265224 000.793 PC A03/MF A01

Rare Gas Interaction Energy Curves.

Rate Constants and Mechanism for the Reaction of Hydro
gen Atoms with Aniline.

PB91-1 18299 000,504 Not available NTIS

Rate Constants for One-Electron Oxidation by the CF(sul:
3)0(sub 2)-, CCI(sub 3)0(sub 2)-, and CBr{sub 3)0(sub 2)-

Radicals in Aqueous Solutions.

PB90-152737 000.270 Not available NTIS

Rating Procedure for Mixed Air-Source Unitary Heat Pumps
Operating in the Heating Mode.
PB90-221854 000.098 PC A03/MF A01

Rational Development of Bench-Scale Fire Tests for Full-

Scale Fire Prediction.

PB90-187493 000.132 Not available NTIS

Rayleigh Wave Propagation in Deformed Orthotropic Mate-
rials, 1987.

PB91-101154 001.665 Not available NTIS

RCS Application Example: Tool Changing on a Horizontal
Machining Center.

PB90-217910 001,047 Not available NTIS

Reaction-Induced Mass Discrimination in XQO Instruments:
Absolute Cross Sections for N2(1-|-

) (SF6,N2)SFx(1 -f )

(x= 1-5).

PB90-1 70325 000,366 Not available NTIS

Reactions between Silicon and Nitrogen. Part 2. Microstruc-
ture.

PB90-1 52638 000.269 Not available NTIS

Reactions of H(sub 2) with He{1 -i- ) at Temperatures Below
40 K.

PB90-171042 000,377 Not available NTIS

Reactions of Iron Porphyrins with CF3, CF302, and
CBr302 Radicals.

PB90-241316 000,290 Not available NTIS

Recent Advances in Faraday Effect Sensors.
PB91-133934 000.848 Not available NTIS

Recent Improvements in Time-Domain EMC (Electromag-
netic Compatibility) Measurement System.
PB90-1 55821 000,018 PC A03/MF A01

Recirculating Pulse Erbium-Fiber Ring Amplifier.

PB91-118505 001,503 Not available NTIS

Recommended Technical Specifications for Procurement of

Systems for a Cleaning and Deburring Workstation.
PB90-183252 001,046 PC A03/MF A01

Recommended Values of the Fundamental Physical Con-
stants: A Status Report.

PB91 -144469 001,807

(Order as PB91 -144451, PC A05/MF A01)

Redetermination of X-Ray Loss Due to Electron Backscat-
ter by Monte Carlo Simulation.

PB90-1 52596 000,220 Not available NTIS

Redistributed Spectrum of Scattered Light.

PB91-101402 001,501 Not available NTIS

Redox Reactions with Colloidal Metal Oxides: Comparison
of Radiation-Generated and Chemically Generated Rutheni-
um Dioxide Dihydrate and Colloids.

PB90-1 53461 000,338 Not available NTIS

Reduction of Uncertainties for Absolute Piston Gage Pres-
sure Measurements in the Atmosphehc Pressure Range.
PB90- 163882 000,054

(Order as PB90-1 63874, PC A04)

Reduction Potentials of One-Electron Couples Involving
Free Radicals in Aqueous Solution.

PB90-161274 000,342 Not available NTIS

Reference data in support of energy programs. Final report.

DE90009056 000,993 PC A03/MF A01

Reference Dosimetry and Measurement Quality Assurance.
PB90-254806 001,365 Not available NTIS

Reference Materials, Reference Data, and Reference Pro-
cedures for Surface Analysis: National and International
Standards Activities.

PB90-217894 000.434 Not available NTIS

Reference Standard Block for Use in Nondestructive Test
Probe Calibration and Method of Manufacture Thereof.
PATENT-4 963 826 001.070 Not available NTIS

Reflection Mathx for Optical Resonators in FEL (Free Elec-
tron Lasers) Oscillators.

AD-A201 778/8 001.463 PC A03/MF A01

Reflectometer for Measurements of Scattering from Photo-
diodes and Other Low Scattering Surfaces.
PB90-261207 000.844 Not available NTIS

Relationship between Accelerating Voltage and Electron
Detection Modes to Linewidth Measurement in an SEM
(Scanning Electron Microscope).
PB90- 170960 000.868 Not available NTIS
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Relationship between the Carbon-Number of N-Paraffins

and Their Solubility in Supercritical Solvents.

PB90-188202 000.387 Not available NTIS

Relationship of Electncal, Magnetic, and Mechanical Prop-
erties to Processing in High-Temperature Superconductors.
PB90-271131 001.631 Not available NTIS

Relativistic BCS-OHR Model.
PB90-136664 001.531 Not available NTIS

Reply to Comment on 'Aqueous Solubility Relationships for

Two Types of Calcium Silicate Hydrate.'

PB90-152828 000.333 Not available NTIS

Reply to Discussion of Order-Disorder in Omphacitic Pyrox-

enes: A Model for Coupled Substitution in the Point Ap-
proximation.
PB90-135781 001.389 Not available NTIS

Report of the CIB W14 Workshop on Fire Modeling (4th);

Conseil International du Batiment (CIB) Commission W14
on Fire.

PB90-247420 000. 147 PC A05/MF A01

Report of the Invitational Workshop on Data Integrity.

PB90-148123 000,782 PC A17/MF A02

Report of the National Conference on Weights and Meas-
ures (74th).

PB90-146465 000.998 PC A12/MF A02

Report of the National Conference on Weights and Meas-
ures (75th).

PB91-112763 001.085 PC A11/MF A02

Report on an Interlaboratory Electromigration Expenment.
AD-A169 652/5 000,864 PC A02/MF A01

Report on Interactions between the National Institute of

Standards and Technology and the American Society of

Mechanical Engineers.
PB90-183286 001,118 PC A03/MF A01

Report on Interactions between the National Institute of

Standards and Technology and the Institute of Electrical

and Electronic Engineers.
PB90-183344 000.900 PC A04/MF A01

Report on Sediment Transport Events on Shelf and Slope
(STRESS) Field Season 1: Winter 1988-1989 Benthic

Acoustic Stress Sensor (BASS) Component.
AD-A222 068/9 001.434 PC A03/MF A01

Report on the Session of the Consultative Committee on
Thermometry (17th).

PB90-235300 000.447

(Order as PB90-235243, PC A06)

Report on the 1989 Meeting of the Radionuclide Measure-
ments Section of the Consultative Committee on Standards
for the Measurement of Ionizing Radiations: Special Report
on Standards for Radioactivity.

PB90-163916 000.346

(Order as PB90-1 63874, PC A04)

Report to Congress on the Structural Assessment of the

New U.S. Embassy Office Building in Moscow.
PB90-256751 000,179 PC A03/MF A01

Reporting Combustion Product Toxicity Test Results.

PB91-1 12300 001,371 Not available NTIS

Requirements for Implementing Real-Time Control Func-
tional Modules on a Hierarchical Parallel Pipelined System.
N90-29891/0 001.089

(Order as N90-29874/6, PC A19/MF A03)

Research for Electric Energy Systems - An Annual Report
(1989).
PB90-228032 000,945 PC A05/MF A01

Research on Inverse Problems in Materials Science and
Engineering.
PB90-217886 001.023 Not available NTIS

Residence Time Distribution Approach to the Study of Free
Convection in Porous Media.
DE90003848 001,455 PC A02/MF A01

Residual Currents in Several Commercial UHV Bayard-
Alpert Gauges.
PB90-170101 001.005 Not available NTIS

Residual Hermite Normal Form Computations.
PB91-118141 000.733 Not available NTIS

Residual Stress Measurements by Means of Neutron Dif-

fraction.

PB91-112581 001.265 Not available NTIS

Resonance Enhanced Multiphoton Ionization Spectra of the

SiCI Radical between 430 and 520 nm.
PB90-170028 000.360 Not available NTIS

Resonance Structure in the Vibrationally Resolved Photoe-
lectron Branching Ratios and Angular Distributions of the
2pi(-1) Channel of NO.
PB90-192709 000,408 Not available NTIS

Resonant Photoemission Study of Superconducting Y-Ba-
Cu-0.

PB90-169285 001,555 Not available NTIS PB91-1 12672 001.655 Not available NTIS

Resource Letter QHE-1: The Integral and Fractional Quan-
tum Hall Effects.

PB90-193350 001,596 Not available NTIS

Review of Candidate Methods for Detecting Incipient De-
fects Due to Aging of Installed Cables in Nuclear Power
Plants.

PB90-261314 001,430 Not available NTIS

Review of Current Research and Activities Involving Char-
acterization, Abatement and Disposal of Lead-Containing
Paint Films.

PB90-225954 000,984 PC A03/MF A01

Review of Economic Methods and Risk Analysis Tech-
niques for Evaluating Building Investments (Part 1).

PB90-241589 000124 Not available NTIS

Review of Model Sensor Studies on Pd/SnO2(110) Sur-

N90-24604/2 000.315

(Order as N90-24586/1, PC A18/MF A03)

Review of Scattering Corrections for Calibration of Neutron
Instruments.
PB90-190752 001,403 Not available NTIS

Review of the 1986 Workshop: Computerization of Welding
Information.
PB91-118562 001,066 Not available NTIS

RF-DC Differences of Thermal Voltage Converters Arising

from Input Connectors,
PB91-101295 000.925 Not available NTIS

Risk Exposure and Risk Attitude of Homeowners in Fire

Protection Investment Decisions.
PB90-141383 000,107 PC A05/MF A01

Risk of Blistering of Built-Up Roofing Membranes Applied to

Polyurethane Foam Insulation.

PB91-112631 000,160 Not available NTIS

Robotic Assembly by Constraints.

PB90-187907 001,095 Not available NTIS

Role of Grain Size in the Strength and R-Curve Properties
of Alumina.
PB91-101147 001,163 Not available NTIS

Role of Interfacial Grain-Bridging Sliding Friction in the
Crack-Resistance and Strength Properties of Nontransform-
ing Ceramics.
PB90-150095 001,128 Not available NTIS

Role of Large Scale Turbulent Structures in the Litt-Off and
Blow Out Behaviors of Turbulent Jet Diffusion Flames.
PB90-217878 000,588 Not available NTIS

Role of Multiple Scattering in XPS and Auger Electron Dif-

fraction in Crystals.

PB90-150046 001,547 Not available NTIS

Role of the National Institute of Standards and Technology
as It Relates to Product Data Driven Engineenng.
PB90-161720 001,067 PC A03/MF A01

Role of the Oxide Film in the Transgranular Stress Corro-

sion Cracking of Copper.
PB91-112011 001.202 Not available NTIS

Roles of the National Bureau of Standards in Quality Assur-

ance in Buildings and Other Construction,
PB90-1 50079 OOa 1 16 Not available NTIS

Rotational and Tunneling Spectrum of the H2S,C02 van
der Waals Complex.
PB90-261348 000,472 Not available NTIS

Rotational Distributions in the Photodetachment of IHI(I-)

and in the I + HI Reaction: The Influence of IHI Transition

StstG RssonsncGS
PB90-206905 000.426 Not available NTIS

Rotational Spectrum of the CH Radical in Its a(4)Sigma-
State, Studied by Far-Infrared Laser Magnetic Resonance.
PB90-254830 000.468 Not available NTIS

Rotational State Distributions Following the Photodissocia-
tion of CI-CN: Comparison of Classical and Quantum Me-
chanical Calculations.

PB90-241696 000.458 Not available NTIS

Rydberg Constant and Fundamental Atomic Physics.

PB90-170747 001.703 Not available NTIS

S-N-S Behavior of Grain Boundaries in Polycrystalline

Lafsub 1.85)Sr(sub 0,15)CuO(sub 4-y).

PB90-188269 001.577 Not available NTIS

Samuel Stanley Wilks' Phnceton Appointment, and Statis-

tics at Princeton Before Wilks.

PB90-136441 001,307 Not available NTIS

Scanning Electron Microscope-Based Metrological Electron

Microscope System and New Prototype Scanning Electron

Microscope Magnification Standard.
PB90-207069 001.016 Not available NTIS

Scanning Electron Microscopy with Polarization Analysis

(SEMPA),

Scanning Electron Microscopy with Polarization Analysis
Studies of Ni-Fe Magnetic Memory Elements.
PB90-150236 001,551 Not available NTIS

Scanning Scattenng Microscope with Hemispherical Mirror
and Microfocused Beam.
PATENT-4 954 722 000,996 Not available NTIS

Scanning System for Measunng Uniformity of Laser Detec-
tor Response and Laser Beam Dimensions.
PB90-257619 001.491 PC A06/MF A01

Scanning-Tunneling-Microscopy Study of lnSb{110),
PB91-134932 001.662 Not available NTIS

Scattered Light and Other Corrections in Absorption Coeffi-

cient Measurements in the Vacuum Ultraviolet: A Systems
Approach.
PB90-256843 001,490

(Order as PB90-256793, PC AOS)

Scratch Standard Is Only a Cosmetic Standard.
PB90-261439 001,497 Not available NTIS

Screening Procedures for Detecting Lead in Existing Paint
Films: A Literature Review.
PB90- 162082 001.173 PC A03/MF A01

Search for a Joint Spin-Orbit and Exchange Asymmetry in

Elastic Electron Scattering from Spin-Polarised Sodium.
PB90-187881 001.713 Not available NTIS

Search for Methylene in the Ohon Nebula.
PB90-170507 000.038 Not available NTIS

Search for Optical Molasses in a Vapor Cell: General Anal-
ysis and Experimental Attempt,
PB90-163932 001,474

(Order as PB90-1 63874. PC A04)

Search for Tricriticality in Binary Mixtures of Near-Critical

Propane and Normal Paraffins,

PB90-170820 000,372 Not available NTIS

Second-Level Post-Occupancy Evaluation (POE) Analysis.

DE89014520 000,078 PC A03/MF A01

Secondary Standards Laboratories: An Overview.
PB90-241449 001,363 Not available NTIS

Secure Data Network System (SDNS) Access Control Doc-
uments.
PB90-188061 000,787 PC A08/MF A01

Secure Data Network System (SDNS) Key Management
Documents.
PB90-188079 000.788 PC A05/MF A01

Secure Data Network System (SDNS) Network, Transport,

and Message Security Protocols.

PB90-198946 000.718 PC A05/MF A01

Security Labels for Open Systems: An Invitational Work-
shop.
PB90-247446 000.790 PC A11/MF A02

Seismic Performance of 1/3 Scale Post-Tensioned Precast
Beam-Column Connections.
PB90-254434 000.178 Not available NTIS

Selected-Area Channeling Pattern and Defect Etch Study of

Silicon Implanted with Oxygen.
PB90-152513 000,867 Not available NTIS

Selection and Application Guide to Police Body Armor.
PB90-149170 000,077 Not available NTIS

Selection of Siliceous Aggregate for Concrete.
PB90-235029 000.563 PC A03/MF A01

Self-Diffusion Measurements of a Probe in Various Bulk
Polymers: A Temperature Dependence.
PB90-271677 000.551 Not available NTIS

SEM (Scanning Electron Microscope) Imaging and Analysis

of Submicrometer Particles in Air and Water Samples.
PB90-150194 000,215 Not available NTIS

Semiclassical Scattering Corrections to the Quantum Hall

Effect Conductivity and Resistivity Tensors.
PB90-1 70986 001.570 Not available NTIS

Semiconductor Measurement Technology: A Programmable
Reserse-Bias Safe Operating Area Transistor Tester.

PB91-1 12821 000.889 PC A04/MF A01

Semiconductor Measurement Technology: A Software Pro-

gram for Aiding the Analysis of Ellipsometrc Measure-
ments, Simple Spectroscopic Models.
PB90-216847 001,602 PC A16/MF A02

Semiconductor Measurement Technology. EPROP: An
Interactive FORTRAN Program for Computing Selected

Electronic Properties of Gallium Arsenide and Silicon.

PB90-222738 001.609 PC A06/MF A01

Semiconductor Measurement Technology: Thermal Resist-

ance Measurements.
PB90-269564 000.876 PC A05/MF A01
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Semiconductor Technology for the Non-Technologist,

Second Edition.

PB91-107193 000.880 PC A03/MF A01

Sensitive Dichromate Dosimeter for the Dose Range, 0.2-3

kGy.
PB90-192378 001,399 Not available NTIS

Separation and Characterization of Fibronectin Domains by

Two-Dimensional Electrophoresis.

PB90-241415 001,312 Not available NTIS

Separation of Amino Acids Using Composite Ion Exchange
Membranes.
PB91-133975 001,314 Not available NTIS

Separation of Hydrophilic Thiols Using Reversed-Phase
Chromatography with Trihaloacetate Buffers.

PB90-188434 000,399 Not available NTIS

Serial Sectioning of Hardened Cement Paste for Scanning
Electron Microscopy.
PB90-1 95009 000,562 PC A03/MF A01

Setting Time and Strength to Concrete Using the Impact-

Echo Method.
PB90-170838 000,131 Not available NTIS

Shape of the Silicon Absorption Coefficient Spectrum Near
1.63 eV.

PB91-101238 001,500 Not available NTIS

Shear Induced Phase Behavior of Polymer Blends by Small

Angle Neutron Scattering.

PB91 -1 1 2490 000.554 Not available NTIS

Shear Stabilization of Critical Fluctuations in Bulk Polymer
Blends Studied by Small Angle Neutron Scattering.

PB90-254822 000,544 Not available NTIS

Short Range Order in Submonolayer Ni on GaAs(110) by

XPS Forward Scattering.

PB91-118174 001.656 Not available NTIS

Significance of Cell Fluorescence Color of Acridine Orange-
Stained 'Thiobacillus ferrooxidans' Under Epifluorescence

Microscopy.
PB91-135046 001.346 Not available NTIS

Silica Particle Synthesis in a Counterflow Diffusion Flame
Reactor.
PB90-1 93608 000.585 Not available NTIS

Similarity and Bifurcation in Unstable Viscoplastic Shear.

PB90-241357 001.615 Not available NTIS

Simplifications in the Theory of Artificial Satellites.

PB90-205758 001.821 Not available NTIS

Simulation of a Multizone Air Handler.

PB90-169913 000,087 Not available NTIS

Simulation of Diffusion in Pigmented Coatings on Metals
Using Monte-Carlo Methods.
PB90-205881 001,176 Not available NTIS

Simulation of Field-Ion-Microscope Images for the Al-Mn
Icosahedral Phase.
PB90-271321 001,261 Not available NTIS

Simultaneous Measurements of Infiltration and Intake in an
Office Building.

PB91-118430 000,105 Not available NTIS

Single Pulse Shock Tube Studies on the Stability of 1-

Phenylbutene-2.
PB90-217860 000,433 Not available NTIS

Six-Dimensional Fourier Analysis of Icosahedral Al(sub

73)Mn(sub 21)Si(sub 6) Alloy.

PB90-149147 001,248 Not available NTIS

Small Angle Neutron and X-Ray Scattering from Magnetite
Crystals in Magnetotactic Bacteria.

PB90-169848 001,342 Not available NTIS

Small-Angle Neutron Scattering from Bacterial Magnetite.
PB90-241571 001,345 Not available NTIS

Small Angle Neutron Scattering Method for In Situ Studies

of the Dense Cores of Biological Cells and Vesicles: Appli-

cation to Isolated Neurosecretory Vesicles.

PB90-206046 001,329 Not available NTIS

Small Angle Neutron Scattering Studies of Blends of Pro-

tonated Linear Polystyrene with Crosslinked Deuterated
Polystyrene.
PB90-260944 000,545 Not available NTIS

Small-Angle Neutron Scattering Study for Characterizing

the Water Sorbed in High Speed Spun Poly(Ethylene Ter-

ephthalate) Filaments.

PB90-153487 001,208 Not available NTIS

Small-Angle X-ray Characterization of Polymers.
PB90-271057 000,548 Not available NTIS

Small Mercury Relativity Orbiter.

PB90-271099 001,762 Not available NTIS

Small-Scale Vertical Flammability Testing for Fabrics.

PB91-118638 000,164 Not available NTIS

Small Signal Modeling of the MOSOS Capacitor.

PB90-1 87642 000,870 Not available NTIS

Smoke and Soot Data Determinations in the Cone Calorim-

eter.

PB90-271040 000.151 Not available NTIS

Smoke Measurement Results from the Cone Calorimeter.

PB90-271032 000.150 Not available NTIS

SNMPLIB: A Simple Network Management Protocol Func-
tion Library for IBM PC Compatible Computers.
PB91-120188 000,735 PC A04/MF A01

Socioeconomic Barriers in Computerizing Materials Data.

PB91-118463 001,063 Not available NTIS

Soft-Tissue-Substitute Liquid.

PB90-149097 001,352 Not available NTIS

Soft X-Ray Absorption and Emission Spectra and the Elec-

tronic Structure of the Ba sub 2 YCu sub 3 O/sub 7-X/ Su-
perconductor.

DE88002609 001,514 PC A02/MF A01

Soft X-ray Absorption and Emission Spectra of the YBa(sub
2)Cu(sub 3)0(sub 7-x) Superconductor.
PB90-217852 001,603 Not available NTIS

Soft X-Ray Emission Spectra and the Bonding of Aluminum.
DE88000591 001.513 PC A02

Soft X-ray Optics Characterization on Surf II.

PB90-206954 001,735 Not available NTIS

Software Development Tools.

PB90-250051 001.835 PC A03/MF A01

Software Techniques to Improve Data Reliability in Super-

conductor and Low-Resistance Measurements.
PB91 -144527 000,943

(Order as PB91-144451, PC A05/MF A01)

Solar and Stellar Observations from the South Pole.

PB90-261264 000.042 Not available NTIS

Solid-state (13)C NMR Investigation of Methyltin(IV) Com-
pounds. Correlation of NMR Parameters with Molecular

Structure.

PB90-1 70226 000364 Not available NTIS

Soliton-Like Compression of Pulses from Erbium-Fiber
Lsssrs
PB90-188384 001,478 Not available NTIS

Some Performance Comparisons for a Fluid Dynamics
Code.
PB90-170218 001,456 Not available NTIS

Some Thoughts on Variable-Selection in Multiple Regres-
sion.

PB90-169772 001,300 Not available NTIS

Soot Particle Formation in Laminar Diffusion Flames.
PB90-188368 000,583 Not available NTIS

Sound Speed Measurements on Gas Mixtures of Natural

Gas Components Using a Cylindrical Resonator.
PB91-135053 001,450 Not available NTIS

Space Balls: Or Estimating the Diameter Distribution of

Monosize Polystyrene Microspheres.
PB91-1 18497 001,022 Not available NTIS

SPARCOL: A Front End for the MAIN2 Program.
PB91-107185 001.643 PC A03/MF A01

Spatial Distribution of a-Si:H Film-Producing Radicals in

Silane rf Glow Discharges.
PB90-205949 000.277 Not available NTIS

Spatial Light Modulator for Texture Classification.

PB91-101279 000,777 Not available NTIS

Special Test and Evaluation Methods Used for a Nine-Axis

Accelerometer.
PB90-209578 000,861 PC A03/MF A01

Specific Heat of the High-T(sub c) Superconductor (Bi(sub

1.66)Pb(sub 0.34))Ca(sub 2)Sr(sub 2)Cu(sub 3)0(sub 10).

PB90-187600 001,573 Not available NTIS

Specifications and Tolerances for Reference Standards and
Field Standard Weights and Measures. 1. Specifications

and Tolerances for Field Standard Weights (NIST (National

Institute of Standards and Technology) Class F). Revised
1990.
PB90-232752 001,018 PC A03/MF A01

Specifications for Cold Weather Concreting.
PB91 -133876 000,167 Not available NTIS

Specifications, Tolerances, and Other Technical Require-
ments for Weighing and Measuring Devices as Adopted by
the 74th National Conference on Weights and Measures
1989 (1990 Edition).

PB90-184961 001,071 PC A13/MF A02

Specifications, Tolerances, and Other Technical Require-
ments for Weighing and Measuring Devices as Adopted by
the 75th National Conference on Weights and Measures
1990 (1991 Edition).

PB91-107136 001,083 PC A10/MF A02

Specimen Biasing at Low Accelerating Voltages.

PB90-1 70804 001,569 Not available NTIS

Spectra and Energy Levels of Sodiumlike Ions from Y(28+
) to Sn(39+ ).

PB90-271610 001,768 Not available NTIS

Spectra of the Si I Isoelectronic Sequence from Cu XVI to

Mo XXIX.

PB90-206863 001,733 Not available NTIS

Spectral Diagnostics from X-ray to Radio Wavelengths.
PB90-136276 000,031 Not available NTIS

Spectroradiometric Determination of the Freezing Tempera-
ture of Gold.

PB90-235292 000,446

(Order as PB90-235243, PC A06)

Spectroscopic Library for Alternative Refrigerant Analysis.

PB91-107128 000,252 PC A09/MF A01

Spectroscopic Orbic and Evolution of HD 128220, a System
Containing an O Subdwarf.
PB91-118315 000,051 Not available NTIS

Spectrum and Energy Levels of Six-Times-Ionized Molybde-
num (Mo VII).

PB90-206988 000,428 Not available NTIS

Spin Dynamics of Amorphous Magnets.
PB90-192303 001,584 Not available NTIS

Spin-Orbit Stale Specific Laser Probing of the desorption
Kinetics and Island Behavior of In on Si(IOO).

PB90-241639 000,455 Not available NTIS

Spin Splittings in the (nu sub 3) Band of NO(sub 2).

PB90-1 88335 000,394 Not available NTIS

Sputtering-lnduced Surface Roughness of Metallic Thin
Films.

PB90-205824 000,416 Not available NTIS

SRI International: Improving the Security of Your UNIX
System.
PB91-120121 000,797 PC A04/MF A01

Stability of a Current-Carrying Hollow Liquid-Metal Cylinder.

PB90-169467 001.698 Not available NTIS

Stability of Frequency Locked Loops.
PB90-188574 000,630 Not available NTIS

Stability of High Quality Quartz Crystal Oscillators: An
Update.
PB90-187535 000.858 Not available NTIS

Stability of Kuzmin/Toomre Discs.

PB90-1 69723 000,034 Not available NTIS

Stabilization of Taylor-Couette Flow Due to Time-Periodic
Outer Cylinder Oscillation.

PB90-219130 001,458 PC A03/MF A01

Stable Implementation Agreements for Open Systems Inter-

connection Protocols. Version 3, Edition 1. December 1989.

PB90-212192 000,616 PC A99/MF A04

Stable Implementation Agreements for Open Systems Inter-

connection Protocols: Version 3, Edition 1, December 1989
Change Page Index.

PB90-257627 000,755 PC A08/MF A01

Stable Implementation Agreements for Open Systems Inter-

connection Protocols. Version 3, March 1990. Change Page
Index, June 1990.
PB90-269556 000,621 PC AOS/MF A01

Standard Field Generation for Microwaves and Millimeter

Waves.
PB90-217845 001,512 Not available NTIS

Standard Flaws for Eddy Current Probe Characterizations.

PB90-135815 001,244 Not available NTIS

Standard Linear Antennas, 30 to 1009 MHz.
PB91-107391 000,812 Not available NTIS

Standard Polymers.
PB90- 170697 000531 Not available NTIS

Standard Reference Data Publications, 1987-1989.
PB90-161704 001,277 PC A04/MF A01

Standard Reference Materials: Description and Use of a
Precision Thermometer for the Clinical Laboratory, SRM
934.
PB90-257643 000,069 PC A03/MF A01

Standard Reference Materials for Eddy Current Nonde-
structive Evaluation: Research Material 8458.
PB90-241472 001,077 Not available NTIS

Standard Reference Materials for Use in Precision Ther-
mometry.
PB90-169798 001,004 Not available NTIS

Standard Reference Materials for X-ray Diffraction. Part 2.

Calibration Using D-Spacing Standards.
PB90-206681 001,598 Not available NTIS
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Standard Reference Materials: Glasses for Microanalysis:

SRM's 1871-1875.
PB90-215807 001.157 PC A04/MF A01

Standard X-ray Diffraction Powder Patterns of Fifteen Ce-
ramic Ptiases.

PB90-206160 001,152 Not available NTIS

PB90-254616 000,591 Not available NTIS

PB90-206186 001, 154 Not available NTIS

Standard X-ray Diffraction Powder Patterns of Sixteen Ce-
ramic Phases.
PB90-206178 001,153 Not available NTIS

Standardization and Decay Scfieme of (201 )TI.

PB91-1 12078 001,777 Not available NTIS

Standardization of Radon Measurements: 2. Accuracy and
Proficiency Testing.

PB90-255373 001,422

(Order as PB90-255266, PC A06)

Standardization of Rn-222 at tfie Australian Radiation Labo-
ratory.

PB90-255365 001,421

(Order as PB90-255266, PC A06)

Standards and Higti-Speed Instrumentation.

PB90-1 87709 000,902 Not available NTIS

Standards for Waveform Metrology Based on Digital Tech-
niques.

PB91 -107664 000,832

(Order as PB91 -107656. PC A06)

State Equation of Liquid Helium - 4 from 0.8 to 2.5 K.

PB91-133801 001,794 Not available NTIS

State Occupancy Information for Performance Compari-
sons.
PB91-112870 000,771 PC A03/MF A01

State-Resolved Evidence for Hot Carrier Driven Surface
Reactions: Laser Induced Desorption of NO from Pt(111).

PB90-150160 000,326 Not available NTIS

State-Resolved Laser Probing of As2 in a Molecular-Beam
Epitaxy Reactor.
PB90-271644 000,484 Not available NTIS

State Weights and Measures Laboratories: State Standards
Program Description and Directory.

PB90-257650 001,079 PC A04/MF A01

Station-to-Station.

PB90-206855 000.746 Not available NTIS

Statistical Characteristics of New Pin Penetration Test.

PB91-112003 000.567 Not available NTIS

Status of PDES-Related Activities (Standards and Testing).

National PDES Testbed Report Series.

PB91-112888 000.767 PC A03/MF A01

Steady State Coupled Transport of Nitric Acid through a
Hollow Fiber Supported Liquid Membrane.
PB90-217837 000.281 Not available NTIS

Step and Frequency Response Testing of Waveform Re-
corders.
PB90-217829 001.443 Not available NTIS

Stiffness Study of a Parallel Link Robot Crane for Shipbuild-

ing Applications.

PB90-254475 001.437 Not available NTIS

Stimulated Desorption from CO Chemisorbed on Cr(IIO):

Sensitivity to Bonding Changes.
PB90-217811 000.432 Not available NTIS

Stimulated Raman Scattering and Coherent Anti-Stokes
Raman Spectroscopy in High-Pressure Oxygen.
PB90-254749 001.488 Not available NTIS

Stochastic Properties of Trichel-Pulse Corona: A Non-Mar-
kovian Random Point Process.
PB91-1 18620 001.791 Not available NTIS

Stopped-Flow Studies of the Mechanisms of Ozone-Alkene
Reactions in the Gas Phase: Trans-2-butene.
PB90-1 69681 000.355 Not available NTIS

Strength and Creep-Rupture Properties of Adhesive-
Bonded EPDM Joints Stressed in Peel.

PB90-257676 001.827 PC A04/MF A01

Strength and Microstructure of Ceramics.
AD-A217 752/5 001.125 PC A11/MF A02

Structural Assessment of the New U.S. Embassy Office

Building in Moscow.
PB90-256769 000. 180 PC A15/MF A02

Structural Characterization of Thin Metal Overlayers by X-
ray Photoelectron and Auger-Electron Forward Scattering.

PB90-254491 000.462 Not available NTIS

Structural Phase Transition Study of Ba2YCu30(sub 6-i- x)

in Air.

PB90-242264 001. 159 Not available NTIS

Structure and Radiation Properties of l^rge Two Phase
Flames.

Structure and Radiation Properties of Turbulent Diffusion

Flames.
PB90-218777 000.589 PC A06/MF A01

Structure and Reactivity of Chemisorbed Species and Re-
action Intermediates: Final Report, December 1, 1981 -De-
cember 4 1 989.

DE90003244 000,310 PC A03/MF A01

Structure and Reactivity of Chemisorbed Species and Re-
action Intermediates: Progress Report, December 1, 1984-
November 30, 1985.
DE89014113 000,309 PC A02/MF A01

Structure and Reactivity of Chemisorbed Species and Re-
action Intermediates: Progress Report, 1 December 1987-
30 November 1988.
DE89003342 000,308 PC A03/MF A01

Structure of a Complex of Catabolite Gene Activator Pro-

tein and Cyclic AMP Refined at 2.5 A Resolution.

PB90-193525 001,327 Not available NTIS

Structure of Asymmetric Small-Angle Grain Boundaries.
PB90-149535 001,546 Not available NTIS

Structure of Form III Crystals of Bovine Pancreatic Trypsin

Inhibitor.

PB90-206731 001,333 Not available NTIS

Structure of Hydroxyl Radical-Induced DNA-Protein Cross-
links in Calf Thymus Nucleohistone In vitro.

PB91-1 18257 001,337 Not available NTIS

Structure of Insulin: Results of Joint Neutron and X-ray Re-
finement.

PB90-206723 001,311 Not available NTIS

Structure of Phosphate-Free Ribonuclease A Refined at

1.26 A.

PB90-206715 001,332 Not available NTIS

Structure of the Polymer-Solvent Interface.

PB90-217803 000,540 Not available NTIS

Structure: U.S. Office Building in Moscow.
PB91-1 18067 000,183 Not available NTIS

Structures and Heats of Formation of C(sub 4)H(sub 7)(1 +
) Ions in the Gas Phase.
PB90-1 69343 000,351 Not available NTIS

Studies of Iron Impurities in Y(x)Pr(1-x)Ba2Cu30(7-
delta).(Abstract Only).

N90-27865/6 001,519

(Order as N90-27792/2, PC A07/MF A02)

Studies on the Melt Flow Rate of the SRM 1474, a Polyeth-

ylene Resin.

PB90-207275 001,271 PC A03/MF A01

Study of Meteorological Processes Important in the Degra-
dation of Materials through Surface Temperature.
PB90-222720 001,228 PC A03/MF A01

Study of Vibronic Coupling in the tilde C State of C0( +
)(sub 2).

PB90-188293 000,392 Not available NTIS

Study on the Performance of Residential Boilers for Space
and Domestic Hot Water Heating.

PB90-185117 000,089 PC A06/MF A01

Substrate Surface Relaxation for CI and S on Cu(OOI).
PB90-1 52463 000,328 Not available NTIS

Sulfurlike Spectra of Copper through Molybdenum.
PB90-261140 001,495 Not available NTIS

Summary Abstract: The Chemisorption of SiCI4,Si2CI6, and
Chlorine on Si(111) 7x7.

PB91-134924 000,517 Not available NTIS

Summary, Omissions and Unanswered Questions.
PB90-170549 001,567 Not available NTIS

Summary Report of NIST's (National Institute of Standards
and Technology's) Industry-Government Consortium Re-
search Program on Flowmeter Installation Effects with Em-
phasis on the Research Period November 1988-May 1989.
PB90-221847 001,459 PC A04/MF A01

Superconducting Inductance Bolometer with Potential

Photon-Counting Sensitivity: A Progress Report.

PB91-118489 000,941 Not available NTIS

Superconducting Tunnel Junction Receiver for 345 GHz.
PB90-254947 000,824 Not available NTIS

Superconductivity and the Ouantization of Energy.
PB90-205766 001,723 Not available NTIS

Superconductivity: Challenge for the Future. Federal Con-
ference on Commercial Applications of Superconductivity,

Washington. DC, July 28-29, 1987.
PB90-169640 000,898 Not available NTIS

Superconductivity in Bulk and Thin Films of La(sub
1.85)Sr(sub 0.15)CuO(sub 4-x) and Ba2YCu30(sub 7-y).

PB90-1 70440 001,565 Not available NTIS

Suppression of Superconductivity by Antiferromagnetism in

Tm(sub 2)Fe(sub 3)Si(sub 5).

PB90-149121 001,535 Not available NTIS

Suprathreshold Visibility Meter to Directly Assess the Con-
spicuity of Office Tasks.
PB90-161829 000,082 PC A03/MF A01

Surface Conductivity Changes in SnO(sub 2)(110): Effects
of Oxygen.
PB90-149436 000,322 Not available NTIS

Surface-Field-Induced Feature in the Quantum Yield of Sili-

con Near 3.5 eV.

PB90-261058 000,843 Not available NTIS

Surface Forces and Fracture in Brittle Matenals.
PB90-1 69426 001.557 Not available NTIS

Surface Forces and Their Action in Ceramic Materials.

PB90-241530 000,452 Not available NTIS

Surface Forces and Viscosity of Water Measured between
Silica Sheets.

PB90-152901 000.334 Not available NTIS

Surface Forces at Crack Interfaces in Mica in the Presence
of Cappillary Condensation.
PB91-1 12722 001,238 Not available NTIS

Surface, Interface, and Thin-Film Magnetism.
PB91-1 12177 001.648 Not available NTIS

Surface Phenomena and Their Influence on Ultrahigh

Vacuum Gauges.
PB90-169442 001,003 Not available NTIS

Surface Reaction Probability of Film-Producing Radicals in

Silane Glow Discharges.

PB90-271297 000,279 Not available NTIS

Surface Sensitivity of Electron Spectroscopies.

PB90-1 70788 000.235 Not available NTIS

Surface Tension of Refrigerants R123 and R134a.
PB90-217795 001.233 Not available NTIS

Survey of Industrial, Agricultural, and Medical Applications
of Radiometric Gauging and Process Control.

PB91-167452 001.088

(Order as PB91 -167411, PC A05/MF A01)

Survey of Instrumentation for Slush Hydrogen Systems.
PB90-187857 000.599 Not available NTIS

Survey of Selected Topics Relevant to Bioprocess Engi-

neering.

PB90-257668 000.954 PC A05/MF A01

Survey of the Radio Continuum Emission of RS Canum
Venaticorum and Related Active Binary Systems.
PB90-169731 000,035 Not available NTIS

Survey Sampling Methods.
PB90-170127 001,301 Not available NTIS

Symmetry Breaking in HCI and DCI Dimers: A Direct Near-
Infrared Measurement of Interconversion Tunneling Rates.
PB90-169889 000,358 Not available NTIS

Synchronization of Clocks.

PB91-133793 001,793 Not available NTIS

Synchrotron Radiation Studies of the Electronic Stnjctures

of High-T(sub c) Superconductors.
PB90-271438 001.633 Not available NTIS

Synthesis and Properties of a Polyfluorinated Pprepolymer
Multifunctional Urethane Methacrylate.

PB90-260910 000,070 Not available NTIS

Synthesis, Characterization and Inelastic Neutron Scattering

Spectra of Hydrogen Insertion Compounds of the Mixed V/
Mo Oxide V{sub 9)Mo(sub 6)0(sub 40).

PB90-1 92683 000,273 Not available NTIS

System Factors in Real-Time Hierarchical Control.

PB90-269473 000.738 PC A03/MF A01

System of PC Computer Programs for Size Exclusion Chro-
matography.
PB90-217787 000.431 Not available NTIS

System Requirements Analysis for the U.S. Army Rock
Island Arsenal Tool Management System.
PB90-269465 001.380 PC A06/MF A01

Systematic Errors in Power Measurements Made with a
Dual Six-Port ANA.
PB90-145160 000.814 PC A04/MF A01

Systematics of Wetting at the Vapor-Liquid Interface.

PB90-188392 000,397 Not available NTIS

Systematics of X-ray Transition Energies for High-Z Atoms
PB90-136409 001,679 Not available NTIS

Systems and Instruments in Site Surveys.

PB90-205808 000,944 Not available NTIS

TI-20



TITLE INDEX

Tables of the Inverse Laplace Transform of the Function e

sup (-S (sup beta)).

PB91 -107680 001.293

(Order as PB91 -107656, PC A06)

Technical Activities 1986, Center for Analytical Chemistry.

PB90-233891 000,246 PC A09/lk/IF A01

Technical Activities 1989, Electron and Optical Physics Divi-

sion.

PB90-207267 001.737 PC A04/f^F A01

Technical Activities 1989, Molecular Physics Division.

PB90-264086 000,476 PC M3/Wf A01

Technical Activities 1989, Standard Reference Data Pro-

gram.
PB90-185109 000,382 PC A05/fVlF A01

Technical Activities 1989, Surface Science Division.

PB90-161985 001.554 PC A04/MF A01

Technique (or the Detection o( Robot Joint Gear Tightness.

PB91-112086 001.105 Not available NTIS

Technology-Based Economic Development: A Study of

State and Federal Technical Extension Services.

PB90-257635 000,013 PC A08/N/1F A01

Telecommunications: Coding and Modulation Requirements
for Duplex 600 and 1200 Bit/Second Modems.
FIPSPUB136 000,604 PC E01

Telecommunications: Electrical Characteristics of Balanced
Voltage Digital Interface Circuits.

FIPSPUB138 000,606 PC E01

Telecommunications: Electrical Characteristics of Unbal-

anced Voltage Digital Interface Circuits.

FIPS PUB 142 000,610 PC E01

Temperature and Composition Dependence of the Energy
Gap of Hg(sub 1-x)Cd(sub x)Te by Two-Photon Magneto
Absorption Techniques.
PB90-206889 001,599 Not available NTIS

Temperature Dependence o( the Rate Constant for the Gas
Phase Disproportionation Reaction of CH(sub 3)0(sub 2)

Radicals.

PB90-1 69251 000.347 Not available NTIS

Temperature Induced Rebound in Power MOSFETs.
PB90-192675 000.872 Not available NTIS

Tensile Strength and Ductility of Indium.

PB90-152497 001.249 Not available NTIS

Ternary Reactions among Polymer Substrate-Organohalo-
gen-Antimony Oxides under Pyrolytic, Oxidative and Flam-
ing Condition.

PB90-1 54766 000.527 PC A04/MF A01

Test of a Bremsstrahlung Equation for Energy-Dispersive X-

ray Spectrometers.
PB90-170721 001.702 Not available NTIS

Test of the Linearity of Quantum Mechanics by rf Spectros-
copy of the (9)Be(1 + ) Ground State.

PB90-205899 001.727 Not available NTIS

Test Structure Data Classification Using a Directed Graph
Approach.
PB90-241399 000.874 tMot available NTIS

PB90-1 88277 001.578 Not available NTIS

Testing.

PB90- 187790 001.094 Not available NTIS

Theoretical and Observational Review of Results on Nova
Explosions Occurring on ONeMg White Dwarfs.
DE87001962 000.026 PC A02/MF A01

Theoretical Comparison between Intentional Elemental and
Isotopic Atmospheric Tracers.

PB90-241563 000.974 Not available NTIS

Theoretical Modelling of Algol Disks.

PB90-271370 000,045 Not available NTIS

Theoretical Models for High-Temperature Superconducti-
vity.

PB90-170168 001.561 Not available NTIS

Theoretical Studies of cis-Pt(ll)-Diammine Binding to Duplex
DNA.
PB90-254798 001.348 Not available NTIS

Theoretical Study of the Three-Body Absorption Spectrum
in Pure Rare Gas Fluids.

,PB90-153412 000,336 Not available NTIS

Theory and Measurements of Unintentional Radiators.

PB90-136300 000,895 Not available NTIS

Theory of Chemically Induced Kink Formation on Cracks in

Silica. I. 3-D Crack Green's Functions.
PB90- 193285 001.145 Not available NTIS

Theory of Chemically Induced Kink Formation on Cracks in

Silica. 2. Force Law Calculations.

PB90-1 7031 7 00 1. 14 1 Not available NTIS

Theory of Phase Transitions at Internal Interfaces.

Theory of Spin-Polarized Metastable-Atom-Deexcitation

Spectroscopy: Ni-He.

PB90-207077 001.736 Not available NTIS

Thermal Analysis of a Compartment Fire on Window Glass.

PB90-244468 000,146 PC A03/MF A01

Thermal Analysis of Ba2YCu30 (sub 7-x) at 700-1 OOOC in

Air.

PB91-1 18125 000,259 Not available NTIS

Thermal Analysis of Directly Buried Conduit Heat Distribu-

tion Systems.
PB90-269481 000,959 PC A05/MF A01

Thermal Bridging in Mechanical Fastened Low-Slope
Roofs.
PB91-1 1 1997 000, 157 Not available NTIS

Thermal Contraction of Fiberglass-Epoxy Sample Holders
Used for Nb3Sn Critical-Current Measurements.
PB91-134064 001.660 Not available NTIS

Thermal Contraction of Fiberglass-Epoxy Sample Mandrels
and Its Effect on Critical-Current Measurements.
PB90- 1 49 1 1 3 001.534 Not available NTIS

Thermal Effects of Handling Ball Bars.

PB90-147406 000.999 PC A03/MF A01

Thermal Expansion of Tungsten in the Range 1500-3600 K
by a Transient Interferometric Technique.
PB90-271560 001.272 Not available NTIS

Thermal measurements on structure 1 and structure 2 pure
clathrate hydrates and on natural gas samples. Final report.

DE90005343 000,949 PC A03/MF A01

Thermal Technique for Determining Interface and/or Interp-

ly Strength in Composites.
PATENT-4 972 720 001, 182 Not available NTIS

Thermal Wave Inspection of Heat Resistant Ceramic Coat-
ings.

PB90-149188 001,171 Not available NTIS

Thermodynamic Aspects of Concrete Durability.

PB90-2 17779 000,134 Not available NTIS

Thermodynamic Perturbation Theory for Multicomponent
and Polydisperse Mixtures.

PB90-169616 000,353 Not available NTIS

Thermodynamic Properties of Ammonium Halogen Stan-

nates 1. Heat Capacity and Thermodynamic Functions of

Deuterated Ammonium Hexachlorostannate (ND4)2SnCI6
from 5.9 to 347 K.

PB91 -133843 000,510 Not available NTIS

Thermodynamic Properties of CFC Alternatives: A Survey
of the Available Data.

PB91-134460 000,515 Not available NTIS

Thermodynamic Property Formulation (or Air. 1. Single-

Phase Equation of State from 60 to 873 K at Pressures to

70 MPa.
PB91-101337 000,487 Not available NTIS

Thermodynamic Property Formulation for Air. 2. Pressure
and Density Estimation Functions for the Dew and Bubble
Lines.

PB90-254723 000,055 Not available NTIS

Thermodynamics of Calcium Silicate Hydrates and Their

Solutions.

PB90-1 49220 000,559 Not available NTIS

Thermodynamics of the Divalent Metal Fluorides. 2. Heat
Capacity of the Fast Ion Conductor BaSnF4 from 7 to 345
K.

PB91-133850 000,511 Not available NTIS

Thermoelastic Coefficient and Its Pressure Derivative: Deri-

vation from a Mie-Grueneisen Interatomic Potential.

PB90-136631 001,530 Not available NTIS

Thermophysical Properties of Helium-4 from 0.8 to 1500 K
with Pressures to 2000 MPa.
PB90-183351 000,381 PC A07/MF A01

Thermophysical Property Measurements in Fluid Mixtures:

Final Report, Prepared for the Period Ending October 31,

1987.

DE89003281 001.452 PC A02/MF A01

Thermoreversible Gelation of Isotactic Polystyrene: Ther-
modynamics and Phase Diagrams.
PB90-149162 000,524 Not available NTIS

Three Dimensional Modeling of Optical Microlithography for

Positive Photoresists.

PB90-187501 000.869 Not available NTIS

PB90-241233 001.068 Not available NTIS

Threshold Cerenkov Radiation and Beam Diagnostics.

PB90-217761 001.739 Not available NTIS

Tilt Observations Using Borehole Tiltmeters 2. Analysis of

Data from Yellowstone National Park.

PB90-136326 001.383 Not available NTIS

Time and Frequency Users Manual (Revised 1990).

PB91-107532 000.638 PC A08/MF A01

Time Dependent Simulation of Turbulent Combustion.
PB90-271073 000,593 Not available NTIS

Time Domain Frequency Stability Calculated from the Fre-

quency Domain Description: Use of the SIGINT Software
Package to Calculate Time Domain Frequency Stability

from the Frequency Domain.
PB90-257684 000,631 PC A03/MF A01

Time Domain Spectroscopy to Monitor the Condition of

Cable Insulation.

PB91-112466 001,431 Not available NTIS

Time-Domain Testing Strategies and Fault Diagnosis for

Analog Systems.
PB90-190729 000,819 Not available NTIS

Toluene Thermophysical Properties from 178 to 800 K at

Pressures to 1 000 Bar.

PB90-161266 000,341 Not available NTIS

Tomographic Reconstruction of Two-Dimensional Vector
Fields: Application to Flow Imaging.

PB90-1 70374 001,457 Not available NTIS

Tooth-Bound Fluoride and Dental Caries.

PB90-217753 001,339 Not available NTIS

Torsional-Rotational Spectrum and Structure of the Formal-
dehyde Dimer.

PB90-1 87840 000.385 Not available NTIS

Total Molecular Surface Areas as a Predictor for Reversed-
Phase High Performance Liquid Chromatography in Various
Organotin Systems.
PB90-193301 000.410 Not available NTIS

Toward Real-Time Animation of Holographic Video Images.
PB90-271164 000.652 Not available NTIS

Towards an Understanding of Camera Fixation.

PB90-160342 001.439 PC A03/MF A01

Towards an Understanding of Camera Fixation, 1 990.
PB90-254863 001.441 Not available NTIS

Toxic Potency of Fire Smoke: Measurement and Use.
PB90-261231 000,981 Not available NTIS

Toxicological Effects of Different Time Exposures to the

Fire Gases: Carbon Monoxide or Hydrogen Cyanide or to

Carbon Monoxide Combined with Hydrogen Cyanide or

Carbon Dioxide.

PB90-217746 001,369 Not available NTIS

Toxicological Interactions between Carbon Monoxide and
Carbon Dioxide.

PB91-107433 001,370 Not available NTIS

Tracking Chemical Transformations of Particles in the
Raman Microprobe.
PB90-1 49469 000,268 Not available NTIS

Trade Implications of Processes and Production Methods
(PPMs).
PB90-205485 000,203 PC A03/MF A01

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. First Day: April 3, 1990.

PB90-204702 000,008 PC A11/MF A02

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities, Second Day: April 4,

1990.
PB90-207150 000,009 PC A12/MF A02

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. Third Day: April 5, 1990.
PB90-204694 000,007 PC A13/MF A02

Transient and Residual Stress in a Porcelain-Metal Strip.

PB90-205865 000,065 Not available NTIS

Transient Characteristics of Unconfined Fire-Plume-Driven
Ceiling Jets.

PB90-227976 000, 138 PC A1S/MF A02

Transient Cooling of a Hot Surface by Droplets Evapora-
tion.

PB90-227968 001,746 PC A06/MF A01

Transient Heat-Transfer Studies in Low-Gravity Using Opti-

cal Measurement Techniques.
PB91-134023 001,797 Not available NTIS

Transient Sources for Acoustic Emission Work.
PB9 1 - 1 1 8000 00 1. 086 Not available NTIS

Transition from Red Giant to Planetary Nebula.
PB91-1 12359 000.049 Not available NTIS

Translating Express to SQL: A User's Guide. National

PDES Testbed Report Series.

PB90-265273 000,725 PC A03/MF A01

Translational and Internal State Distributions of NO Pro-

duced in the 193 nm Explosive Vaporization of Cryogenic
NO Films: Rotationally Cold, Translationally Fast NO Mole-
cules.
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PB90-171117 000,380 Not available NTIS PB90-1 88483 00 1, 184 Not available NTIS

Transparent Thin Film Thermocouple.
PATENT-4 969 956 000,854 Not available NTIS

Transpiration Mass Spectrometry of Liquid LiF: Vaporization

Thermochemistry and Electron Impact Fragmentation.
PB90-150137 000,324 Not available NTIS

Transport Properties of Fluids of Cryogenic Interest.

PB90-152851 001,691 Not available NTIS

Transverse Stress Effect on the Critical Current of Internal

Tin and Bronze Process Nb(sub 3)Sn Superconductors.
PB90-149394 001,541 Not available NTIS

Tunable Diode Laser Absorption Spectrometry for Ultra-

Trace Measurement and Calibration of Atmospheric Con-
stituents.

PB91-1 12201 000,254 Not available NTIS

Tunable Dye Laser Spectrometry.
PB90-192576 001.480 Not available NTIS

Tunable Far Infrared Laser Spectroscopy.
PB90-136458 001,469 Not available NTIS

Tunneling through a Spin-Polarizing Barrier; Boltzman Equa-
tion Study.

PB90-149501 001,545 Not available NTIS

Turn-Off Failure of Power MOSFET's.
PB91-107367 000,882 Not available NTIS

Two- and Three-Dimensionai Magnetic Order of the Rare-
Earth Ions in RBa2Cu408.
PB90-254970 001,626 Not available NTIS

Two-Dimensional Magnetic Order of Er in ErBa2Cu307.
PB90-254780 001,622 Not available NTIS

Two-Dimensional POMMIE J (CH)-Resolved (13)C NMR
Spectrum Editing Application to Peptide and Carbohydrate
Derivatives.

PB90-136516 000.207 Not available NTIS

Two-Phase Heat Transfer in the Vicinity of a Lower Conso-
lute Point.

PB90-187758 001,710 Not available NTIS

Two Photon Resonance Enhanced Multiphoton Ionization

Spectroscopy of Gas Phase 0{sub 2) a(sup 1)Delta(sub g)
between 305-350 nm.
PB90-1 92279 000,400 Not available NTIS

Two Photon Resonance Enhanced Multiphoton Ionization

Spectroscopy of the 3p(pi) D (2)ll(sub r) (v'= 0,1.2)-X
(2)ll(sub r) (v'= 0) Bands of the Fluoromethylidyne Radical

between 355 and 385 nm.
PB90-192287 000.401 Not available NTIS

Two Simple Metal Vapor Deposition Sources for Downward
Evaporation in Ultrahigh Vacuum.
PB90-150202 001,549 Not available NTIS

Two-Way Satellite Time Transfers between and Within
North America and Europe.
PB90-1 88558 000,629 Not available NTIS

TWODQD: An Adaptive Routine for Two-Dimensional Inte-

gration.

PB90-1 69657 001,284 Not available NTIS

U.K. National Radiological Protection Board Radon Calibra-

tion Procedures.
PB90-255308 001,415

(Order as PB90-255266, PC A06)

U.S. Department of Energy Risk Assessment Methodology.
Volume 1 . DOE Risk Assessment Guideline Instructions,

Resource Table, and Completed Sample. Volume 2. DOE
Risk Assessment Worksheets.
PB90-244484 000,789 PC A09/MF A02

U.S. Government Procurement of Open Systems Products
and Services.

PB90-241514 000,723 Not available NTIS

U.S. Investment Strategies for Quality Assurance.
PB90-231150 001,483 PC A11/MF A02

Ultra Stable Cavity-Stabilized Lasers with SubHertz
Linewidth.

PB90-261108 001.494 Not available NTIS

Ultrafast Infrared Response of Adsorbates on Metal Sur-
faces: Vibrational Lifetime of C0/Pt(1 11).

PB91-117978 000,499 Not available NTIS

Ultrahigh Vacuum Leak Sealing with a Silicon Resin Prod-
uct.

PB90-149378 001,121 Not available NTIS

Ultrasonic Measurements Research: Progress in 1988.
AD-A201 133/6 001,444 PC A03/MF A01

Ultrasonic Method for Measuring Internal Temperature Dis-

tributions in Steel or Aluminum.
PB90-170671 001,211 Not available NTIS

Ultrasonic Methods for Characterizing the Interface In Com-
posites.

Ultrasonic Methods of Texture Monitoring for Characteriza-
tion of Formability of Rolled Aluminum Sheet.
PB90-135948 001,245 Not available NTIS

Ultraviolet and Soft X-ray Measurement Services at NBS
(National Bureau of Standards).

PB90-1 70846 001,476 Not available NTIS

Ultraviolet Variability of HD 45166 (qWR-i- B8 V): Evidence
for Stellar Wind Radiative Instabilities.

PB90-169574 000,033 Not available NTIS

Uniform Laws and Regulations as Adopted by the National
Conference on Weights and Measures (75th), 1990 (1991
Edition).

PB91-107102 001,082 PC A09/MF A01

Uniforms Laws and Regulations as Adopted by the (74th)

National Conference on Weights and Measures 1989 (1990
Edition).

PB90-191404 001.073 PC A09/MF A01

Unimolecular Dynamics Following Vibrational Overtone Ex-
citation of HN3 v1 = 5 and v1 = 6: HN3(X,v,J,K) Yields
HN(X(3)Sigma-v,J,Omega) -f N2(X(1)Sigma-i- g).

AD-A210 001/4 000.300 PC A02/MF A01

Universal Adsorption at the Vapor-Liquid Interface Near the
Consolute Point.

PB90-1 88400 000,398 Not available NTIS

Unrestricted Algorithms for Mathematical Functions.

PB90-171059 000715 Not available NTIS

Unrestricted Algorithms for Reciprocals and Square Roots.
AD-A178 897/5 001,282 PC A02/MF A01

Unstable Periodic Orbits, Recurrences, and Diffuse Vibra-

tional Structures in the Photodissociation of Water Near
128 nm.
PB90-206830 000.424 Not available NTIS

Unusual Infrared Line Profiles in the Post-Asymptotic Giant
Branch Star HD 56126.
PB91-1 18398 000,053 Not available NTIS

Update: ASTM (American Society for Testing and Materials)

Standards for Single-Ply Membranes.
PB90-1 70739 000,130 Not available NTIS

Use of a Statistical Software for Monitoring Material Quality.

PB91-133777 001,280 Not available NTIS

Use of Acceptance Diagrams to Calculate the Performance
of Multiple-Section Straight-Sided Neutron Guide Systems.
PB90-217738 001,738 Not available NTIS

Use of Bone Mineral Ratio for Early Diagnosis of Osteopor-
osis.

PB90-271669 001,323 Not available NTIS

Use of FTIR Spectroscopy for Multi-Component Ouantita-
tion in Combustion Toxicology.

PB90-217720 000.243 Not available NTIS

Use of Rootfinding ODE (Ordinary Differential Equations)
Software for the Solution of a Common Problem in Nonlin-

ear Dynamical Systems.
PB91-101345 000.730 Not available NTIS

Usefulness of Various Computer Algorithms for Locating
Spots and Arrays in Electron Diffraction Patterns.

PB90-150145 000,325 Not available NTIS

User Interface Component of the Applications Portability

Profile. Category: Software Standard. Subcategory: Applica-
tion Program Interface.

FIPSPUB 158 000,742 PC E14

User's Guide for the PHIGS Validation Tests (Version 1.0).

PB90-265216 000 759 PC A06/MF A01

User's Guide to CMMAP: Cement Microstructure Modelling
and Analysis Package.
PB91-1 12847 000,569 PC A04/MF A01

Using High-Resolution Hand-Held Radiometers to Measure
In situ Thermal Resistance.
PB90-271230 000.153 Not available NTIS

Using Nonradial Pulsations to Determine the Envelope
Composition of Very Evolved Stars.

DE87001982 000.027 PC A02/MF A01

Using the Computer to Analyze Coating Defects.
PB90-241266 001.179 Not available NTIS

VAMAS (Versailles Project on Advanced Materials and
Standards) Interlaboratory Comparisons of Critical Current
versus Strain in Nb(sub 3)Sn.

PB90-1 49386 001.540 Not available NTIS

Vapor + Liquid Equilibria and Coexisting Densities of

(Carbon Dioxide + n-butane) at 31 1 to 395 K.

PB90-254848 000.469 Not available NTIS

Vapor-Liquid Equilibrium in Binary Systems of Chlorotrifluor-

omethane with n-Butane and Isobutane.

PB91-101642 000,491 Not available NTIS

Vapor-Liquid Equilibrium of Carbon Dioxide with Isobutane
and n-Butane: Modified Leung-Griffiths Correlation and
Data Evaluation.

PB91 -167460 000.520

(Order as PB91-167411, PC A05/MF A01)

Vapor Pressures and Gas-Phase PVT Data for 1,1-Dichloro-
2,2,2-trifluoroethane.

PB90-271685 000,485 Not available NTIS

Variances Based on Data with Dead Time between the
Measurements.
PB90-221821 001,303 PC A03/MF A01

Vector Averaging Method for Locating Small Differences
between Nearly Identical Protein Structures.

PB90-193517 001.326 Not available NTIS

Velocity Distributions from the Fourier Transforms of

Ramsey Line Shapes.
PB90-188459 001,714 Not available NTIS

Ventilation and Air Quality Investigation of the Madison
Building. Phase 1 Report.

PB90-155417 000.081 PC A03/MF A01

Ventilation Characterization of the Consumer Product
Safety Commission Combustion Test Chamber Facility.

PB91-107490 000.103 PC A03/MF A01

Verifying and Validating for Maintainability.

PB91 -134858 000.770 Not available NTIS

Versatile Scan Generator and Data Collector for Scanning
Tunneling Microscopes.
PB90-205931 001,013 Not available NTIS

Very Low Frequency Isolation Systems for Ground-Based
Gravitational Wave Detectors.
PB91-118588 001,789 Not available NTIS

Vibrational Mode Mixing in Terminal Acetylenes: High-Reso-
lution Infrared Laser Study of Isolated J States.

PB90-207028 000,430 Not available NTIS

Vibrational Predissociation Dynamics of the Nitric Oxide
Dimer.

PB90-170176 000.363 Not available NTIS

Vibrational Relaxation at Surfaces.
PB91 -1 1 2029 000,493 Not available NTIS

The Vibrational Spectra of Molecular Ions Isolated in Solid

Neon. I. C02(+ ) and C02(-).
AD-A212 195/2 000.303 PC A02/MF A01

Vibrational Spectra of Molecular Ions Isolated in Solid

Neon. 111. N4(-|- ).

PB91-1 12714 000.498 Not available NTIS

Vibrational Spectra of Molecular Ions Isolated in Solid

Neon. 2. 04(-i- ) and 04(-).

AD-A214 512/6 000.306 PC A03/MF A01

Viscosity and Molecular Weight Distribution of Ultra-High

Molecular Weight Polyethylene Using a High Temperature
Low Shear Rate Rotational Viscometer.
PB90-1 93426 000.536 Not available NTIS

Voila: A System for Looking at Processes.
PB90-209586 000,736 PC A03/MF A01

Vortex Shedding Flowmeters for High Velocity Liquids.

PB90-192659 000,601 Not available NTIS

Wafer-Level ANA Calibrations at NIST (National Institute of

Standards and Technology).
PB91-134353 000.892 Not available NTIS

Water Hydrogen Bonding: The Structure of the Water-
Carbon Monoxide Complex.
PB90-261421 000,475 Not available NTIS

Watt Transfer Standard.

PB91-101535 000,931 Not available NTIS

Wavelength Measurement System for Optical Fiber Com-
munications.

PB90-221805 000,619 PC A03/MF A01

Wavelengths and Intensities of a Platinum/Neon Hollow
Cathode Lamp in the Region 1100-4000 A.

PB90-241662 001.484 Not available NTIS

Wear Surface Analysis of Silicon Nitride.

PB90-136532 001,112 Not available NTIS

Weld Cracking in Massive Steel Forgings.

PB90-206871 001,215 Not available NTIS

Wide Plate Crack Arrest Testing: Evolution of Experimental

Procedures.
PB91-101170 001.666 Not available NTIS

Wide-Plate Crack-Arrest Tests Utilizing a Prototypical Pres-

sure Vessel Steel

PB90-1 70770 001.429 Not available NTIS

Wind and Seismic Effects. Proceedings of the Joint Meeting
of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (21st).
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PB90- 186826 000.172 PCA18/MFA03

Wind and Seismic Effects. Proceedings of the Joint Meeting
of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (22nd). Held in

Gaithersburg. MD. on May 15-18. 1989.

PB91-107094 000.181 PC A22/MF A03

Wind Tunnel Tests and Equivalent 1 -Minute Loads for the

Design of Cladding Glass.

PB91-118570 000.017 Not available NTIS

Workforce of U.S. Manufacturing in the Post-Industrial Era.

PB90-193244 000.004 Not available NTIS

Working Implementation Agreements for Open Systems
Interconnection (OSI) Protocols.

PB90-146440 000.613 PC A20/MF A03

Working Implementation Agreements for Open Systems
Interconnection Protocols.

PB90-197948 000.745 PC A16/MF A02

Working Implementation Agreements for Open Systems
Interconnection Protocols, March 1990.
PB91-120113 000,769 PC A20/MF A03

Working Implementation Agreements for Open Systems
Interconnection Protocols (1990).

PB90-259763 000.757 PC A19/MF A03

Workloads, Observables, Benchmarks and Instrumentation.
PB90-207770 000,649 PC A03/MF A01

World Modeling for Sensory Interactive Trajectory Genera-
tion.

PB90-217712 000.019 Not available NTIS

X-ray Analysis of a Liquid Crystal Phase Diacetylene Polym-
erization.

PB91-101543 000.552 Not available NTIS

X-ray Attenuation Properties of Radiographic Contrast
Media.
PB90-169822 001,321 Not available NTIS

X-ray Diffraction Studies of Amorphous (Fe(sub 1-x)Ni(sub
x))(sub 77)Si(sub 10)B(sub 13) Alloys.

PB90-206111 001,214 Not available NTIS

X-ray Diffraction Studies of Ni-Cr-Based Amorphous Alloys.

PB91-101683 001,263 Not available NTIS

X-ray Line Broadening Study on Shock-Modified Hematite.
PB90-206145 000,421 Not available NTIS

X-ray Line Broadening Study on Shock-Modified Zirconia.

PB90-169863 001,559 Not available NTIS

X-ray Photoelectron and Auger Electron Fonward Scatter-

ing: A New Tool for Surface Crystallography.

PB91-112136 001.646 Not available NTIS

X-ray Photoelectron and Auger Electron Forward-Scattering
Studies of Lattice Expansions and Contractions in Epitaxial

Films.

PB91-112144 001.647 Not available NTIS

X-ray Photoelectron Spectroscopy/ Ar(1 -i- ) Ion Profile

Study of Thin Oxide Layers on InP.

PB9 1 - 1 1 8604 001.657 Not available NTIS

X-ray Photoelectron Spectroscopy of O Is and Si 2p Lines
in Films of SiO(sub x) Formed by e-beam Evaporation.
PB90-192741 001,593 Not available NTIS

X-ray Powder Characterization of Ba(sub 2)YCu(sub
3)0(sub 7-x).

PB90-206061 001,149 Not available NTIS

X-ray Powder Study of 2BaO:CuO.
PB90-206079 001, 150 Not available NTIS

X-ray Studies of Helium Quenched Ba(sub 2)YCu(sub
3)0(sub 7-x).

PB90-206699 001.155 Not available NTIS

X-ray Study of the Barium Oxide-Yttrium Sesquioxide-
Copper Oxide (CuOx) System.
PB90-206152 001.151 Not available NTIS

TI-23





NTIS ORDER/REPORT NUMBER INDEX

SAMPLE ENTRY

NISTIR-4422

Metrology for Space Power: Metrology Development

and Survey of Space-Based Measurements. Interim Report

PB91-107607 001,374 PCA05/MFA01

PB91 -107607

Metrology for Space Power: Metrology Development
and Survey of Space-Based Measurements. Interim Report

PB91-107607 001.374 PCA05/MFA01

Report or series number
Title

NTIS order number Abstract number Availability

Price Code

Report or series number
Title

NTIS order number Abstract number Availability

Price code

AD-A137 146/7

Beam Current Density Monitor for Intense Electron Beams.
AD-A137 146/7 001.668 PC A02/MF A01

AD-A167 880/4

Multicomponent Cluster Ions. 1. The Proton Solvated by
Ch3Cn/H20.
AD-A167 880/4 000.295 PC A02/MF A01

AD-A168 102/2

Exploration of Advanced Ctiaracterization Techniques for

Molecular Composites.
AD-A168 102/2 000,296 PC A09/MF A01

AD-A169 652/5

Report on an Interlaboratory Electromigration Experiment.
AD-A169 652/5 000.864 PC A02/MF A01

AD-A177 536/0

Energy Transfer Processes of Aligned Excited States of Ca
Atoms.
AD-A177 536/0 000.297 PC A02/MF A01

AD-A178 668/0

Interaction of a Three-Dimensional Roughness Element
with a Laminar Boundary Layer.

AD-A178 668/0 001.451 PC A06/MF A01

AD-A178 823/1

Error Bounds for Polynomial Evaluation and Complex Arith-

metic.

AD-A178 823/1 001,281 PC A02/MF A01

AD-A178 897/5

Unrestricted Algorithms for Reciprocals and Square Roots.
AD-A178 897/5 001,282 PC A02/MF A01

AD-A181 189/2

Ion Chemistry of Cyanides and Isocyanides. 1. The Carbon
Lone Pair as Proton Acceptor: Proton Affinities of Isocyan-
ides. AlkyI Cation Affinities of N, O., and C Lone-Pair
Donors.
AD-A181 189/2 000,264 PC A02/MF A01

AD-A201 133/6

Ultrasonic Measurements Research: Progress in 1988.
AD-A201 133/6 001.444 PC A03/MF A01

AD-A201 170/8

Free-Electron Laser Driven by the NBS (National Bureau of

Standards) CW Microtron.

AD-A201 170/8 001.462 PC A07/MF A01

AD-A201 778/8

Reflection Matrix for Optical Resonators in FEL (Free Elec-

tron Lasers) Oscillators.

AD-A201 778/8 001.463 PC A03/MF A01

AD-A203 789/3

Ada Compiler Validation Summary Reporl. Certificate

Number 880708S1.09149 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 (Host) to Intel iAPX 80286R
Target.

AD-A203 789/3 000,657 PC A04/MF A01

AD-A203 840/4

Ada Compiler Validation Summary Report. Certificate
Number 880708S1.09147 SoftTech, Inc., Ada 86 Version
3.21, VAX 11/780-11/785 Host and Intel IAPX 80286
Target.

AD-A203 840/4 000,658 PC A04/MF A01
AD-A204 439/4

Ada Compiler Validation Summary Report Certificate
Number 880708S1.09148 SoftTech, Inc., Ada 86 Version
3.21, VAX 11/780-11/785 (Host) to Intel iAPX 80286
Target.

AD-A204 439/4 000.659 PC A04/MF A01
AD-A204 506/0

Ada Compiler Validation Summary Report. Certificate
Number 880616S1.09146 Naval Underwater Systems
Center, ADAVAX, Version 1.7 w/ OPT, VAX 8600 (Host) to
VAX 8600 (Target).

AD-A204 506/0 000,660 PC A04/MF A01
AD-A204 779/3

Ada Compiler Validation Summary Report: Certificate
Number 880608S1 .09144, Honeywell Bull, GCOS 8 Ada
Compiler, Version 2.1, DPS 8000, DPS 8/70, DPS 90
(Target).

AD-A204 779/3 000,661 PC A03/MF A01
AD-A204 780/1

Ada Compiler Validation Summary Report: Compiler Name-
ADE/32 Revision 3.00, Certificate Number
880527S1.09114, Host: MV/20000 under AOS/VS Revi-
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sion 7.56. Target; ROLM HAWK/32 under ARTS/32, Revi-

sion 2.7.

AD-A204 780/1 000.662 PC A04/MF A01

AD-A204 904/7

Ada Compiler Validation Summary Report; Compiler Name:
ADE/32 Revision 3.00. Certificate Number;
880527S1.09113. Host: MV/20000 under AOS/VS, Revi-

sion 7.56. Target: ROLM HAWK/32 under AOS/VS, Revi-

sion 7.56.

AD-A204 904/7 000.663 PC A04/MF A01

AD-A204 928/6

Ada Compiler Validation Summary Report. Certificate

Number 880728S1.09141 DDC-I, Inc., DACS-386/UNIX,
Version 4.2, ICL DRS 300 Host and Target.

AD-A204 928/6 000,664 PC A04/MF A01

AD-A205 339/5

Ada Compiler Validation Summary Report. Certificate

Number: 880715S1.09153. InterACT Corporation, InterACT
Ada 1750A Compiler System, Release 3.0 VAX 11/785
Host, Fairctiild F9450/1750A Target.

AD-A205 339/5 000.665 PC A03/fv1F A01

AD-A205 444/3

Ada Compiler Validation Summary Report: DACS-386/DDC-
I, Inc. UNIX, Version 4.2, RC900 (386/UNIX V Workstation)
Host and Target.

AD-A205 444/3 000,666 PC A04/MF A01

AD-A205 450/0

High Resolution Inverse Raman Spectroscopy of the CO Q
Branch.
AD-A205 450/0 000,298 PC A03/MF A01

AD-A205 654/7

Ada (Trade Name) Compiler Validation Summary Report.
Certificate Number: 880728S1.09142, DDC-I, Inc., DACS-
68020/SUN, Version 4.2 (1,0), SUN-3/50 Workstation.
Completion of On-Site Testing; 28 July 1988.
AD-A205 654/7 000,667 PC A04/IVIF A01

AD-A205 655/4

Ada (Trade Name) Compiler Validation Summary Report.
Certificate Number. 880527S1.09112, Data General Corpo-
ration ADE, Version 3.00, MV/20000. Completion of On-
Site Testing: May 27, 1988.
AD-A205 655/4 000,668 PC A04/MF A01

AD-A205 656/2

Ada (Tradename) Compiler Validation Summary Report.
Certificate Number; 880708S1.09152, SoftTech, Inc. Ada
86, Version 3.21 VAX 11/780 - 11/785 Host and Intel iAPX
80386P Target. Completion of On-Site Testing: July 8,

1988.
AD-A205 656/2 000,669 PC A04/MF A01

AD-A206 490/5

Ada Compiler Validation Summary Report: SoflTech Inc.,

Ada 86 Version 3.21, VAX 11/780-11/785 (Host) to Intel

iAPX 80338 (Target).

AD-A206 490/5 000,670 PC A04/MF A01

AD-A206 491/3

Ada Compiler Validation Summary Report; Naval Underwat-
er Systems Center, Adavax, Version 1.7 w/NO OPT, VAX
8600 (Host) to VAX 8600 (Target).

AD-A206 491/3 000,671 PC A04/MF A01

AD-A208 303/8

Ada Compiler Validation Summary Report; Certificate

Number; 88071 9S1.091 55 Naval Undenwater Systems
Command ADAUYK44 (ALS/N Ada/M), Version 1.0 VAX
1 1 /785 Host and AN/UYK-44 Target.

AD-A208 303/8 000,672 PC A03/MF A01

AD-A208 453/1

Ada Compiler Validation Summary Report; Digital Equip-

ment Corporation, VAX Ada Version 2.0, VAX 8800 (Host)

to MicroVAX (Target), 89127S1. 10034.
AD-A208 453/1 000,673 PC A05/MF A01

AD-A208 474/7

Ada Compiler Validation Summary Report; Compiler Name;
DACS-80336 Protected Mode, Version 4.3 Certificate

Number 8903241S1. 10068 Host: MicroVAX II under Mi-

croVMS, Version 4.6. Target: Intel 80386 iSBC 386/21
Under Base Testing Completed 24 Mar 89 1989 ACVC
1.10.

AD-A208 474/7 000,674 PC A05/MF A01

AD-A208 475/4

Ada Compiler Validation Summary Report: Certificate

Number: 880624S1.09132, Control Data Corporation
CYBER 180 Ada Compiler, Version 1.1 HOST and TARGET
COMPUTER; CYBER 180-930-31.

AD-A208 475/4 000,675 PC A04/MF A01

AD-A208 498/6

Ada Compiler Validation Summary Report; Certificate

Number; 880719S1.09154, Naval Underwater Systems
Command, ADAUYK43 (ALS/N Ada/L), Version 1.0, VAX
11/785 Host and AN/UYK-43 Target.

AD-A208 498/6 000,676 PC A06/MF A01

AD-A208 513/2

Ada Compiler Validation Summary Report. Certificate

Number 8901 13S1 .09160 Encore Computer Corporation
Parallel Encore Verdix Ada Development System Version
5.5 Encore Multimax 320 Target
AD-A208 513/2 000,677 PC A03/MF A01

AD-A208 514/0

Ada Compiler Validation Summary Report. Certificate

Number 890324S1 .10067 DDC, Inc. DACS-80186, Version
4.3 MicroVAX II Host and Intel 80186 ISBC 186/03A
Target.

AD-A208 514/0 000,678 PC A05/MF A01
AD-A208 515/7

Ada Compiler Validation Summary Report. Certificate
Number 890113S1.09161 Encore Computer Corporation
Encore Verdix Ada Development System Version 5.5
Encore Multimax 320 Host, Encore Multimax 320 Target.
AD-A208 515/7 000.679 PC A03/MF A01

AD-A208 652/8

Ada Compiler Validation Summary Report; Certificate
Number: 880708S1,09150 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 Host and Intel iAPX 80286P
Target.

AD-A208 652/8 000.680 PC A04/MF A01
AD-A208 830/0

Ada (Trade Name) Compiler Validation Summary Report:
Certificate Number; 890127S1. 10033. Digital Equipment
Corporation VAX Ada Version 2.0 VAX 8800 Host and VAX
8800 Target.

AD-A208 830/0 000,681 PC A05/MF A01
AD-A209 138/7

Ada Compiler Validation Summary Report; Certificate
Number; 680708S1.09151, SoftTech, Inc., Ada 86, Version
3.21 VAX 11/780-11/785 Host and Intel iAPX e0386R
Target.

AD-A209 138/7 000,682 PC A04/MF A01
AD-A209 360/7

Broadening and Shifting of the Raman Q Branch of HD.
AD-A209 360/7 000.299 PC A03/MF A01

AD-A210 001/4

Unimolecular Dynamics Following Vibrational Overtone Ex-
citation of HN3 v1= 5 and v1 = 6: HN3(X,v,J,K) Yields
HN(X(3)Sigma-v,J,Omega) + N2(X(1)Sigma-l- g).

AD-A210 001/4 000,300 PC A02/MF A01
AD-A210 250/7

Energetics and Spin- and Lambda-Doublet Selectivity in the
Infrared Multiphoton Dissociation DNS yields DN(X 3
Sigma(-), a 1 Delta) + N2(X 1 Sigma g (-f )); Experiment.
AD-A210 250/7 000,301 PC A03/MF A01

AD-A210 550/0

Development of Metastable Processing Paths for High
Temperature Alloys.

AD-A210 550/0 001,240 PC A04/MF A01
AD-A210 933/8

Measurement and Prediction of Raman Q-Branch Line Self-
Broadening Coefficients for CO from 400 to 1 500 K.

AD-A210 933/8 000.302 PC A03/MF A01
AD-A212 195/2

The Vibrational Spectra of Molecular Ions Isolated in Solid
Neon. I. C02(-f ) and C02(-).
AD-A212 195/2 000,303 PC A02/MF A01

AD-A212 335/4

Cooled Ion Frequency Standard (FY 89).
AD-A212 335/4 001.464 PC A03/MF A01

AO-A212 411/3

Fundamental Molecular Data to Support CARS (Coherent
Anti Stokes Resonance Raman Spectrometry) Diagnostics
of Temperature, Pressure, and Species Concentration.
AD-A212 41 1/3 000,304 PC A06/MF A01

AD-A212 415/4

Liquid and Solid Ion Plasmas.
AD-A212 415/4 001.669 PC A03/MF A01

AD-A213 723/0

Production and Spectroscopy of Molecular Ions Isolated in

Solid Neon.
AD-A213 723/0 000,305 PC A03/MF A01

AD-A213 937/6

Presentations at CALS Conference (Computer-Aided Acqui-
sition and Logistic Support). Phase 1.2. Conferences. A
DoD/lndustry/NIST (National Institute of Standards Tech-
nology) Conference. Held in Philadelphia, Pennsylvania on
Apr 20, 1989, Anaheim, California on Apr 27, 1989 and
Gaithersburg, Maryland on May 2, 1989.
AD-A213 937/6 001,375 PC A10/MF A02

AD-A214 233/9

Quantitative Measurement of Radiation-Induced Base Prod-
ucts in DNA Using Gas Chromatography-Mass Spectrome-
try.

AD-A214 233/9 001,351 PC A03/MF A01

AD-A214 512/6

Vibrational Spectra of Molecular Ions Isolated in Solid
Neon. 2. 04(+ ) and 04(-).

AD-A214 512/6 000,306 PC A03/MF A01

AD-A214 907/8

Ada Compiler Validation Summary Report: Certificate

Number; 89081 8S1. 101 31 Concurrent Computer Corpora-
tion. MC-Ada Version 1.2 Concurrent 6600 with MC68030
CPU, Lightning Floating Point Host and Concurrent 6600
with MC68030 CPU, Lightning Floating Point Target.
AD-A214 907/8 000,683 PC A04/MF A01

AD-A215 057/1

Ada Compiler Validation Summary Report Certificate

Number; 890727S1. 10128 Encore Computer Corporation
Encore Verdix Ada Development- System Version 5.5
Encore Multimax 320 Host and Encore Multimax 320
Target.

AD-A215 057/1 000.684 PC A03/MF A01

AD-A215 201/5

Ada Compiler Validation Summary Report; Certificate

Number 890818S1. 10130 Concurrent Computer Corpora-

tion, MC-Ada Version 1.2, Concurrent 6600 with MC68030
CPU, MC68882 Floating Point Host and Concurrent 6600
with MC68030 CPU, MC68882 Floating Point Target
AD-A215 201/5 000,685 PC A04/MF A01

AD-A215 202/3

Ada Compiler Validation Summary Report: Certificate
Number 890727S1.10127 Encore Computer Corporation,
Encore Verdix Ada Development System, Version 5.5
Encore Multimax 320 Host and Encore Multimax 320
Target.

AD-A215 202/3 000,686 PC A03/MF A01
AD-A215 480/5

Ada Compiler Validation Summary Report: Encore Comput-
er Corporation, Encore Verdix Ada Development System,
Version 5.5, Encore Multimax 320 (Host and Tarqet)
890727S1. 10129.
AD-A215 4eO/5 000,687 PC A03/MF A01

AD-A215 871/5

Design of a Conformal Tactile Sensing Array.
AD-A215 871/5 001,042 Not available NTIS

AD-A217 752/5

Strength and Microstructure of Ceramics.
AD-A217 752/5 001.125 PCA11/MFA02

AD-A218 464/6

Ada Compiler Validation Summary Report. Certificate
Number: 890901S1. 10147, Control Data Corporation ADA/
VE, Ver. 1.3 CYBER 932 Host and CYBER 932 Target.
Completion of On-Site Testing; September 1, 1989
AD-A218 464/6 000.688 PC A03/MF A01

AD-A219 438/9

Ada Compiler Validation Summary Report; Certificate
Number: 890804S1. 10142 Loral/Rolm Mil-Spec Computers
ADE, Revision 3.01 MV 10000 Host and HAWK/32 Target
AD-A21 9 438/9 000,689 PC A05/MF A01

AD-A219 439/7

Ada Compiler Validation Summary Report: Certificate
Number; 890901S1. 10132. Owner: Nippon Telegraph and
Telephone Corporation Implementor; SofTech, Inc. Ada-
DIPS, Version 1.0 NTT DIPS V20 Host and NTT DIPS V20
Target.

AD-A219 439/7 000,690 PC A04/MF A01

AD-A219 440/5

Ada Compiler Validation Summary Report; Certificate
Number: 890831S1. 10146 Bull HN Information Systems,
Inc. GCOS 8 ADA Compilation System, Version 2.3 DPS
9000 Host and DPS 9000 Target.
AD-A219 440/5 000,691 PC A03/MF A01

AD-A219 441/3

Ada Compiler Validation Summary Report; Certificate
Number; 890804S1. 10141 Loral/Rolm Mil-Spec Computers
ADE, Revision 3.01 MV 10000 Host and HAWK/32 Target
AD-A219 441/3 000,692 PC A05/MF A01

AD-A220 908/8

Ada Compiler Validation Summary Report; Certificate
Number; 891 1 16S1 .10233. InterACT Corporation, InterACT
Ada Mips Cross-Compiler System Release 1.0, MicroVAX
3100 Cluster Host and MIPS R2000 in an Integrated Solu-
tions, INC Advantage 2000 Board (Bare Machine)
AD-A220 908/8 000,693 PC A04/MF A01

AD-A220 944/3

Ada Compiler Validation Summary Report. Certificate
Number; 890924S1 .10231 , Bull HN Information Systems,
Inc. GCOS 8 Ada Compilation System, Version 2.3 DPS
8000 Host and DPS 8000 Target. Completion of On-Site
Testing: 24 September 1989.
AD-A220 944/3 000.694 PC A03/MF A01

AD-A221 010/2

Ada Compiler Validation Summary Report; Certificate
Number: 891 1 16S1. 10232 InterACT Corporation InterACT
Ada 1750A Compiler System Release 3.3 VAX11 Host and
Fairchild 9450/1 750A in a HP 64000 Workstation Target
AD-A221 010/2 000.695 PC A04/MF A01

AD-A221 717/2

Proceedings of National Computer Security Conference
Held in Washington, DC on 15-18 September 1986 (Com-
puter Security - for Today and for Tomorrow).
AD-A221 717/2 000.779 PCA11/MFA02

AD-A222 068/9

Report on Sediment Transport Events on Shelf and Slope
(STRESS) Field Season 1: Winter 1988-1989 Benthic
Acoustic Stress Sensor (BASS) Component
AD-A222 068/9 001.434 PC A03/MF A01

AD-A223 144/7

Development of Metastable Processing Paths for High
Temperature Alloys.

AD-A223 144/7 001.241 PC A07/MF A01

AD-A223 336/9

Ada Compiler Validation Summary Report; Certificate
Number;891027S1. 10184, DDC International A/S, DACS
for Sun-3 -> Lynwood/LynX, Version 4.4(1. 1),Sun-3/50
Workstation Host and Lynwood j430 Target.
AD-A223 336/9 000,696 PC A04/MF A01

AD-A223 337/7

Ada Compiler Validation Summary Report; Certificate
Number: 891027S1. 10183, DDC International A/S DACS
for Sun-3/SunOS. Version 4.4 (1.1),SUN-3/60 Workstation
Host and SUN-3/60 Workstation Target.
AD-A223 337/7 000,697 PC A04/MF A01
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AD-A223 366/6

Ada Compiler Validation Summary Report; Certificate

Number 891201S1. 10212 U.S. Navy Ada/L,Version 2.0(/

OPTIMIZE Option) VAX 8550 and VAX 11/785 Hosts and
AN/UYK-43 Target.

AD-A223 366/6 000.698 PC A05/MF A01

AD-A223 367/4

Ada Compiler Validation Summary Report: Certificate

Number: 891027S1. 10186 DDC International A/S DACS-
386/UNIX, Version 4.4 RC900 Host and RC900 Target.

AD-A223 367/4 000.699 PC A04/MF A01

AD-A223 377/3

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10211 U.S. Navy Ada.L.Version 2.0 (NO
OPTIMIZE Option) VAX 8550 and VAX 11/785 Hosts and
AN/UYK-43 Target.

AD-A223 377/3 000.700 PC A05/MF A01

AD-A223 415/1

Ada Compiler Validation Summary Report: Certificate

Number: 900121S1. 10251 Computer Sciences Corporation

MC Ada VI .2.Beta/Concurrent Computer Corporation Con-
current/Masscomp 5600 Host To Concurrent/Masscomp
5600 (Dual 68020 Processor Configuration) Target.

AD-A223 415/1 000.701 PC A03/MF A01

AD-A223 495/3

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10214 U.S. Navy Ada/M, Version 2.0(/

OPTIMIZE Option) VAX 8550 and VAX 11/785 Hosts AN/
UYK-44 Target.

AD-A223 495/3 000.702 PC A05/MF A01

AD-A223 538/0

Ada Compiler Validation Summary Report: U.S. Navy
AdaVAX. Version 3.0 (/OPTIMIZE Option), VAX 8600 and
VAX 11/785 (Host and Target), 891 130S1 .10210.

AD-A223 538/0 000.703 PC A05/MF A01

AD-A223 579/4

Ada Compiler Validation Summary Report: Certificate

Number: 891201S1. 10215 U.S. Navy Ada/M, Version 2.0 (/

No Optimize Option) VAX 8550 and VAX 11/785 Host and
AN/AYK-14 Target.

AD-A223 579/4 000.704 PC A05/MF A01

AD-A223 581/0

Ada Compiler Validation Summary Report: Certificate

Number: 891201S1. 10216 U.S. Navy Ada/M, Version 2.0 (/

Optimize Option) VAX 8550 and VAX 11/785 Host and AN/
AYK-14 Target.

AD-A223 581/0 000,705 PC A05/MF A01

AD-A223 596/8

Ada Compiler Validation Summary Report: Certificate

Number 890615S1. 10126 Data General ADE, Revision

3.01, MV 15000 Host and MV 15000 Target, MV 10000
Host and MV 10000 Target.

AD-A223 596/8 000.706 PC A05/MF A01

AD-A223 597/6

Ada Compiler Validation Summary Report: Certificate

Number: 891 130S1. 10209 U.S. Navy AdaVAX, Version 3.0

(/NO Optimize Option) VAX 8350 and VAX 11/785 Hosts

and VAX 8350 and VAX 11/785 Target.

AD-A223 597/6 000.707 PC A05/MF A01

AD-A223 693/3

Ada Compiler Validation Summary Report: Certificate

Number 891201S1. 10213 U.S. Navy Ada/M Version 2.0 (/

NO Optimize Option) VAX 8550 and VAX 11/785 Hosts

and AN/UYK-44 Target.

AD-A223 693/3 000.708 PC A05/MF A01

AD-A223 736/0

Ada Compiler Validation Summary Report: Certificate

Number: 891027S1. 10185 DDC INTERNATIONAL A/S
DACS-386/UNIX, Version 4.4 ICL DRS300 Host and ICL

DRS300 Target.

AD-A223 736/0 000.709 PC A04/MF A01

AD-A223 764/2

Ada Compiler Validation Summary Report: Certificate

Number: 891 128S1. 10234 Apollo Computer Inc., Domain
ADA, Ver 3.0.MBX DN 4000 Host and MVME 133A-20
Target.

AD-A223 764/2 000.710 PC A04/MF A01

AD-A225 222/9

Calibration Tecfinique for Heat Flux Sensors Used in Fire

Experiments and Standard Fire Tests.

AD-A225 222/9 000,799 PC A03/MF A01

AEDC-TR-87-7

Interaction of a Three-Dimensional Roughness Element
VKitfi a Laminar Boundary Layer.

AD-A178 668/0 001.451 PC A06/MF A01

AFGL-TR-86-0104

Multicomponent Cluster Ions. 1. The Proton Solvated by

Ch3Cn/H20.
AD-A167 880/4 000,295 PC A02/MF A01

AFGL-TR-87-0170

Ion Chemistry of Cyanides and Isocyanides. 1 . The Carbon
Lone Pair as Proton Acceptor: Proton Affinities of Isocyan-

ides. AlkyI Cation Affinities of N, O., and C Lone-Pair

Donors.
AD-A1 81 189/2 000,264 PC A02/MF A01

AFOSR-TR-87-0244

Energy Transfer Processes of Aligned Excited States of Ca
Atoms.
AD-A177 536/0 000,297 PC A02/MF A01

AFOSR-TR-89-0429

Unimolecular Dynamics Follovi(ing Vibrational Overtone Ex-

citation of HN3 v1= 5 and v1 = 6: HN3(X,v.J,K) Yields

HN(X(3)Sigma-v,J,Omega)+ N2(X(1)Sigma+ g).

AD-A210 001/4 000,300 PC A02/MF A01

AFOSR-TR-89-0431

Energetics and Spin- and Lambda-Doublet Selectivity in the
Infrared Multiphoton Dissociation DN3 yields DN(X 3
Sigma(-), a 1 Delta) + N2(X 1 Sigma g (+ )): Experiment.
AD-A210 250/7 000.301 PC A03/MF A01

AFOSR-TR-90-0013

Strength and Microstructure of Ceramics.
AD-A217 752/5 001.125 PCA11/MFA02

AFRRI-SR89-30

Quantitative Measurement of Radiation-Induced Base Prod-
ucts in DNA Using Gas Chromatography-Mass Spectrome-
try.

AD-A214 233/9 001,351 PC A03/MF A01

AFWAL-TR-85-4137

Exploration of Advanced Characterization Techniques for

Molecular Composites.
AD-A1 68 102/2 000.296 PC A09/MF A01

ARO-20606.2-MA

Error Bounds for Polynomial Evaluation and Complex Arith-

metic.

AD-A178 823/1 001.281 PC A02/MF A01

ARO-20606.5-MA

Unrestricted Algorithms for Reciprocals and Square Roots.
AD-A178 897/5 001.282 PC A02/MF A01

ARO-23356.3-CH

High Resolution Inverse Raman Spectroscopy of the CO Q
Branch.
AD-A205 450/0 000,298 PC A03/MF A01

ARO-23356.4-CH

Broadening and Shifting of the Raman Q Branch of HD.
AD-A209 360/7 000,299 PC A03/MF A01

ARO-23356.5-CH

Measurement and Prediction of Raman Q-Branch Line Self-

Broadening Coefficients for CO from 400 to 1500 K.

AD-A21 0 933/8 000,302 PC A03/MF A01

ARO-23356.6-CH

Fundamental Molecular Data to Support CARS (Coherent
Anti Stokes Resonance Raman Spectrometry) Diagnostics
of Temperature. Pressure, and Species Concentration.
AD-A212 411/3 000.304 PC A06/MF A01

ARO-25664.3-CH

The Vibrational Spectra of Molecular Ions Isolated in Solid

Neon. I. C02(+ ) and C02(-).

AD-A212 195/2 000,303 PC A02/MF A01

ARO-25664.5-CH

Production and Spectroscopy of Molecular Ions Isolated in

Solid Neon.
AD-A213 723/0 000.305 PC A03/MF A01

ARPA ORDER-6085

Development of Metastable Processing Paths for High
Temperature Alloys.

AD-A223 144/7 001.241 PC A07/MF A01

AVF-NBS-88VDDC545-2

Ada Compiler Validation Summary Report. Certificate

Number 880728S1 .09141 DDC-I, Inc., DACS-386/UNIX,
Version 4.2, ICL DRS 300 Host and Target.

AD-A204 928/6 000.664 PC A04/MF A01

AVF-NBS-88VSOF535-2

Ada Compiler Validation Summary Report. Certificate

Number 880708S1.09148 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 (Host) to Intel lAPX 80286
Target.

AD-A204 439/4 000.659 PC A04/MF A01

AVF-NBS88VUSN525-2

Ada Compiler Validation Summary Report. Certificate

Number 88061 6S1 .091 46 Naval Undenwater Systems
Center, ADAVAX, Version 1 .7 v»/ OPT, VAX 8600 (Host) to

VAX 8600 (Target).

AD-A204 506/0 000.660 PC A04/MF A01

AVF-NBS88VUSN525-3

Ada Compiler Validation Summary Report: Certificate

Number: 88071 9S1 .091 54, Naval Underwater Systems
Command, ADAUYK43 (ALS/N Ada/L), Version 1.0, VAX
11/785 Host and AN/UYK-43 Target.

AD-A208 498/6 000,676 PC A06/MF A01

AVF-NIST89DEC510-1-1.10

Ada (Trade Name) Compiler Validation Summary Report:

Certificate Number; 890127S1. 10033. Digital Equipment
Corporation VAX Ada Version 2.0 VAX 8800 Host and VAX
8800 Target.

AD-A208 830/0 000.681 PC A05/MF A01

BNL-37168

Ouasicrystalline Structures of Transition Metal/Metalloid

DE86002932 001.242 PC A02/MF A01

CONF-850734-13

Calibration of a Monochromator/Spectrometer System for

the Measurement of Photoelectron Angular Distributions

and Branching Ratios.

DE86000789 000.307 PC A02/MF A01

CONF-850890-24

Ouasicrystalline Structures of Transition Metal/Metalloid
GISSSGS
DE86002932 001.242 PC A02/MF A01

CONF-851272-1

Nova Outburst Modeling and Its Application to the Recur-
rent Nova Phenomenon.

DE86008715 000,025 PC A02/MF A01

CONF-860793-2

Theoretical and Observational Review of Results on Nova
Explosions Occurring on ONeMg White Dwarts.
DE87001962 000,026 PC A02/MF A01

CONF-860793-4

Using Nonradial Pulsations to Determine the Envelope
Composition of Very Evolved Stars.

DE87001982 000,027 PC A02/MF A01

CONF-880546-41

Measurement of the Sup 235 U(N,F) Reaction from Ther-
mal to 1 KeV.
DE89004819 001.672 PC A02

CONF-880546-42

Measurements of the sup 235 U(N,F) Standard Cross Sec-
tion at the National Bureau of Standards.
DE89004817 001.671 PC A02

CONF-880546-43

2.5 MeV Neutron Source for Fission Cross Section Meas-
urement.
DE89004816 001.397 PC A02/MF A01

CONF-880546-44

Development of a sup 3 He/Xe Gas Scintillation Counter to
* a- Lire the sup 3 He(n,p)T Cross Section in the Intermedi-

ate bnergy Range.
DE89004S15 001,670 PC A02

CONF-880546-45

Monte Carlo Calculated Response of the Dual Thin Scintil-

lation Detector in the Sum Coincidence Mode.
DE89004814 001.401 PC A02

CONF-880802-11

Aerodynamic Effects on Fuel Spray Characteristics; Air-

Assist Atomizer.
DE89015819 000.600 PC A03/MF A01

CONF-88 1049-74

Performance of the High Power RF System for the NIST
(National Institute of Standards and Technology) - Los
Alamos Racetrack Microtron.

DE89016082 001,673 PC A02/MF A01

CONF-88 1049-75

NIST (National Institute of Standards and Technology) -

Los Alamos Racetrack Microtron Status.
DE89016083 001,674 PC A02/MF A01

CONF-890898-1

Second-Level Post-Occupancy Evaluation (POE) Analysis.
DE89014520 000,078 PC A03/MF A01

CONF-8509245-1

Experimental Investigations of the Role of Laser Field Fluc-
tuations in Non-Linear Optical Absorption Processes.
DE86006919 001,465 PC A02/MF A01

CONF-8709135-3

Soft X-Ray Emission Spectra and the Bonding of Aluminum.
DE88000591 001,513 PC A02

CONF-8709135-6

Soft X-Ray Absorption and Emission Spectra and the Elec-
tronic Structure of the Ba sub 2 YCu sub 3 0/sub 7-X/ Su-
perconductor.

DE88002609 001,514 PC A02/MF A01

DE85016803

Evaluation of Industrial Combustion Control Systems. Final
Report.

DE85016803 000,968 PC A12/MF A01

DE86000789

Calibration of a Monochromator/Spectrometer System for

the Measurement of Photoelectron Angular Distributions
and Branching Ratios.

DE86000789 000.307 PC A02/MF A01

DE86002932

Ouasicrystalline Structures of Transition Metal/Metalloid
Glasses.
DE86002932 001.242 PC A02/MF A01

DE86006919

Experimental Investigations of the Role of Laser Field Fluc-
tuations in Non-Linear Optical Absorption Processes.
DE86006919 001,465 PC A02/MF A01

DE86008715

Nova Outburst Modeling and Its Application to the Recur-
rent Nova Phenomenon.
DE86008715 000.025 PC A02/MF A01

DE87001962

Theoretical and Observational Review of Results on Nova
Explosions Occurring on ONeMg W/hite Dwarfs.
DE87001962 000.026 PC A02/MF A01

DE87001982

Using Nonradial Pulsations to Determine the Envelope
Composition of Very Evolved Stars.

DE87001982 000.027 PC A02/MF A01

DE88000591

Soft X-Ray Emission Spectra and the Bonding of Aluminum
DE88000591 001,513 PC A02

DE88002609

Soft X-Ray Absorption and Emission Spectra and the Elec-
tronic Structure of the Ba sub 2 YCu sub 3 0/sub 7-X/ Su-
perconductor.
DE88002609 001,514 PC A02/MF A01
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DE89000887

Diagnostics of Glow Discharges Used to Produce Hydroge-
nated Amorphous Silicon Films: Annual Subcontract
Report, June 15, 1987--November 30, 1988.
DE89000887 000,963 PC A03/MF A01

DE89003281

Thermophysical Property Measurements in Fluid Mixtures:
Final Report, Prepared for the Period Ending October 31,

1987.
DE89003281 001,452 PC A02/MF A01

DE89003342

Structure and Reactivity of Chemisorbed Species and Re-
action Intermediates: Progress Report, 1 December 1987-
30 November 1988.
DE89003342 000,308 PC A03/MF A01

DE89004814

Monte Carlo Calculated Response of the Dual Thin Scintil-

lation Detector in the Sum Coincidence Mode.
DE89004814 001,401 PC A02

DE89004815

Development of a sup 3 He/Xe Gas Scintillation Counter to

Measure the sup 3 He(n,p)T Cross Section in the Intermedi-

ate Energy Range.
DE89004815 001.670 PC A02

DE89004816

2.5 MeV Neutron Source for Fission Cross Section Meas-
urement.
DE89004816 001,397 PC A02/MF A01

DE89004817

Measurements of the sup 235 U(N,F) Standard Cross Sec-
tion at the National Bureau of Standards.
DE89004817 001,671 PC A02

DE89004819

Measurement of the Sup 235 U{N,F) Reaction from Ther-
mal to 1 KeV.
DE89004819 001.672 PC A02

DE89014113

Structure and Reactivity of Chemisorbed Species and Re-
action Intermediates: Progress Report, December 1, 1984-
November 30, 1 985.

DE89014113 000,309 PC A02/MF A01

DE890 14520

Second-Level Post-Occupancy Evaluation (POE) Analysis.

DE89014520 000,078 PC A03/MF A01

DE89015147

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report and Program Plan, Novemlier 1986.
DE89015147 000,575 PC A03/MF A01

OE89015148

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report and Program Plan. March 1988.
DE89015148 000,576 PC A03/MF A01

DEB9015149

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report, April 1989.

DE89015149 000,577 PC A03/MF A01

DE890158ig

Aerodynamic Effects on Fuel Spray Characteristics: Air-

Assist Atomizer.

DE89015819 000,600 PC A03/MF A01

DE89016082

Performance of the High Power RF System for the NIST
(National Institute of Standards and Technology) - Los
Alamos Racetrack Microtron.

DE89016082 001,673 PC A02/MF A01

DE89016083

NIST (National Institute of Standards and Technology) -

Los Alamos Racetrack Microtron Status.

DE89016083 001,674 PC A02/MF A01

DE90001 197

Integrated Theoretical and Experimental Study of the Ther-
mophysical Properties of Fluid Mixtures: Summary Report.

1987-1988.
DE90001197 001,453 PC A03/MF A01

DE90001505

Integrated Theoretical and Experimental Study of the Ther-
mophysical Properties of Fluid Mixtures: Annual Report.

DE90001505 001,454 PC A03/MF A01

DE90003095

Kinetics Data Base for Combustion Modeling: Status
Report, February 1, 1988-January 31, 1989.

DE90003095 000,578 PC A03/MF A01

DE90003244

Structure and Reactivity of Chemisorbed Species and Re-
action Intermediates: Final Report, December 1, 1981-De-
cember 4 1 989.

DE90003244 000,310 PC A03/MF A01

DEg0003848

Residence Time Distribution Approach to the Study of Free
Convection in Porous Media.

DE90003848 001,455 PC A02/MF A01

DE900a5343

Thermal measurements on structure 1 and structure 2 pure
clathrate hydrates and on natural gas samples. Final report.

DE90005343 000,949 PC A03/MF A01

DE90007426

Competitive ion kinetics in direct mass spectrometric organ-

ic specialion. Progress report.

DE90007426 000,311 PC A02/MF A01
DE90008697

Pulse radiolytic studies of inter- and intramolecular electron
transfer processes. Progress report.

DE90008697 000,312 PC A03/MF A01
DE90008698

Laser studies of chemical dynamics at the gas-solid inter-

face. Progress report, January 1987-Jun 1989.
DE90008698 000,313 PC A03/MF A01

DE90008800

New determination of the fine-structure constant. Final
report.

DE90008800 001,675 PC A02/MF AOI
DE90009016

Experimental evaluation of two nonazeotropic refrigerant
mixtures in a water-to-water breadboard heat pump.
DE90009016 000,955 PC A04/MF AOI

DE90009056

Reference data in support of energy programs. Final report.
DE90009056 000.993 PC A03/MF AOI

DE900 12888

Competitive ion kinetics in direct mass spectrometric organ-
ic speciation. Final report.

DE90012888 000,314 PC A02/MF AOI
DOE/CE/90213-T1

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report and Program Plan, November 1986.
DE89015147 000,575 PC A03/MF AOI

DOE/CE/90213-T2

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report and Program Plan, March 1988.
DE89015148 000,576 PC A03/MF AOI

DOE/CE/90213-T3

Particulate and Droplet Diagnostics in Spray Combustion:
Annual Report, April 1989.
DE89015149 000,577 PC A03/MF AOI

DOE/CE/90213-T4

Aerodynamic Effects on Fuel Spray Characteristics: Air-

Assist Atomizer.
DE89015819 000,600 PC A03/MF AOI

DOE/CS/40521-T1

Evaluation of Industrial Combustion Control Systems. Final
Report.

DE85016803 000,968 PC A12/MF AOI
DOE/ER/13108-T5

Pulse radiolytic studies of inter- and intramolecular electron
transfer processes. Progress report.

DE90008697 000,312 PC A03/MF AOI
DOE/ER/13150-T3

Laser studies of chemical dynamics at the gas-solid inter-

face. Progress report, January 1987-Jun 1989.
DE90008698 000,313 PC A03/MF AOI

DOE/ER/13471-T2

Kinetics Data Base for Combustion Modeling: Status
Report, February 1, 1988-January 31, 1989.
DE90003095 000,578 PC A03/MF A01

DOE/ER/13494-T1

Reference data in support of energy programs. Final report.

DE90009056 000,993 PC A03/MF AOI
DOE/ER/13647-T3

Competitive ion kinetics in direct mass spectrometric organ-
ic speciation. Progress report.

DE90007426 000,311 PC A02/MF AOI
DOE/ER/13647-T4

Competitive ion kinetics in direct mass spectrometric organ-
ic speciation. Final report.

DE90012888 000,314 PC A02/MF AOI
DOE/ER/13663-T2

Structure and Reactivity of Chemisorbed Species and Re-
action Intermediates: Progress Report, 1 December 1987-
30 November 1988.
DE89003342 000,308 PC A03/MF AOI

DOE/ER/13663-T3

Structure and Reactivity of Chemisorbed Species and Re-
action Intermediates: Final Report, December 1, 1981 -De-
cember 4 1 989
DE90003244 000310 PC A03/MF A01

DOE/ER/13668-T1

Integrated Theoretical and Experimental Study of the Ther-
mophysical Properties of Fluid Mixtures: Summary Report,
1987-1988.
DE90001197 001,453 PC A03/MF AOI

DOE/ER/13668-T2

Integrated Theoretical and Experimental Study of the Ther-
mophysical Properties of Fluid Mixtures: Annual Report.
DE90001505 001,454 PC A03/MF AOI

DOE/ER/ 13770-11

Residence Time Distribution Approach to the Study of Free
Convection in Porous Media.
DE90003848 001,455 PC A02/MF AOI

DOE/ER/40282-T1

New determination of the fine-structure constant. Final

report.

DE90008800 001,675 PC A02/MF AOI
DOE/ER/72027-T2

Structure and Reactivity of Chemisorbed Species and Re-
action Intermediates: Progress Report, December 1, 1984-
November 30, 1985.

DE89014113 000,309 PC A02/MF AOI
DOE/MA-365

U.S. Department of Energy Risk Assessment Methodology.
Volume 1. DOE Risk Assessment Guideline Instructions,
Resource Table, and Completed Sample. Volume 2 DOE
Risk Assessment Worksheets.
PB90-244484 000789 PC A09/MF A02

DOE/MC/21089-2775

Thermal measurements on structure 1 and structure 2 pure
clathrate hydrates and on natural gas samples. Final report
DE90005343 000.949 PC A03/MF AOI

DOE/PR/06010-T37

Thermophysical Property Measurements in Fluid Mixtures:
Final Report, Prepared for the Period Ending October 31
1 987.

DE89003281 001.452 PC A02/MF AOI
DOT/FAA/CT-89/26

Calibration Technique for Heat Flux Sensors Used in Fire
Experiments and Standard Fire Tests.
AD-A225 222/9 000,799 PC A03/MF AOI

E-4812

Expert Systems Applied to Spacecraft Fire Safety.
N89-23501/4 001,813 PC A03/MF AOI

FEDSTD-1005A

Coding and Modulation Requirements for 2,400 Bit/Second
Modems.
FIPSPUB 133 000,602 PC E01

FEDSTD-1007

Coding and Modulation Requirements for Duplex 9600 Bit/
Second Modems.
FIPSPUB135 000,603 PC E01

FEDSTD-1008

Telecommunications: Coding and Modulation Requirements
for Duplex 600 and 1200 Bit/Second Modems.
FIPSPUB 136 000,604 PC E01

FEDSTD-1015

Analog to Digital Conversion of Voice by 2,400 Bit/Second
Linear Predictive Coding.
FIPS PUB 137 000,605 PC E01

FEDSTD-1020A

Telecommunications: Electrical Characteristics of Balanced
Voltage Digital Interface Circuits.

FIPS PUB 138 000,606 PC E01
FEDSTD-1026

Interoperability and Security Requirements for Use of the
Data Encryption Standard in the Physical Layer of Data
Communications.
FIPS PUB 139 000,607 PC E01

FEDSTD-1027

General Security Requirements for Equipment Using the
Data Encryption Standard.
FIPS PUB 140 000,608 PC E01

FEDSTD-1028

Interoperability and Security Requirements for Use of the
Data Encryption Standard with CCITT Group 3 Facsimile
Equipment.
FIPS PUB 141 000,609 PC E01

FEDSTD-1030A

Telecommunications: Electrical Characteristics of Unbal-
anced Voltage Digital Interface Circuits.

FIPS PUB 142 000,610 PC E01
FEDSTD-1033

Data Communication Systems and Services User-Oriented
Performance Parameters.
FIPS PUB 144 000.612 PC E06

FHWA/RD-89/077

Calibration of Road Roughness Measuring Equipment.
Volume 1 . Experimental Investigation.
PB90-208273 000,572 PC A05/MF AOI

FHWA/RD-89/078

Calibration of Road Roughness Measuring Equipment.
Volume 2. Calibration Procedures.
PB90-208281 000573 PC A03/MF AOI

FIPS PUB 6-4

Counties and Equivalent Entities of the United States, Its

Possessions, and Associated Areas. Category: Federal
General Data Standard, Representations and Codes.
FIPS PUB 6-4 000744 PC A03/MF AOI

FIPS PUB 21-3

COBOL. Category: Software Standard. Subcategory: Pro-
gramming Language.
FIPS PUB 21-3 000743 PC E19

FIPS PUB 127-1

Database Language SQL. Category: Software Standard.
Subcategory: Database.
FIPS PUB 127-1 000 739 PC E18

FIPS PUB 133

Coding and Modulation Requirements for 2,400 Bit/Second
Modems.
FIPS PUB 133 000,602 PC E01

FIPS PUB 135

Coding and Modulation Requirements for Duplex 9600 Bit/
Second Modems.
FIPS PUB 135 000.603 PC E01

FIPS PUB 136

Telecommunications: Coding and Modulation Requirements
for Duplex 600 and 1200 Bit/Second Modems.
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NIST/GCR-90/571

000,606 PC E01

System Interface for Computer
Software Standard; Subcategory:

000 740 PCE12

FIPS PUB 136 000,604 PC E01

FIPS PUB 137

Analog to Digital Conversion of Voice by 2,400 Bit/Second

Linear Predictive Coding.

FIPS PUB 137 000,605 PC E01

FIPS PUB 138

Telecommunications: Electrical Characteristics of Balanced

Voltage Digital Interface Circuits.

FIPS PUB 138

FIPS PUB 139

Interoperability and Security Requirements for Use of tfie

Data Encryption Standard in the Physical Layer of Data

Communications.
FIPS PUB 139 000,607 PC E01

FIPS PUB 140

General Security Requirements for Equipment Using the

Data Encryption Standard.

FIPS PUB 140 000,608 PC E01

FIPS PUB 141

Interoperability and Security Requirements for Use of the

Data Encryption Standard with CCITT Group 3 Facsimile

Equipment.
FIPS PUB 141 000,609 PC E01

FIPS PUB 142

Telecommunications: Electrical Characteristics of Unbal-

anced Voltage Digital Interface Circuits.

FIPS PUB 142 000,610 PC E01

FIPS PUB 143

General Purpose 37-Position and 9-Position Interface be-

tween Data Terminal Equipment and Data Circuit-Terminat-

ing Equipment.
FIPS PUB 143 000,611 PC E01

FIPS PUB 144

Data Communication Systems and Services User-Oriented

Performance Parameters.

FIPS PUB 144 000,612 PC E06

FIPS PUB 151-1

POSIX: Portable Operating

Environments. Category:

Operating Systems.
FIPS PUB 151-1

FIPS PUB 156

Information Resource Dictionary System (IRDS); Category:

Software Standard; Subcategory: Data Management Appli-

cations. American National Standard for Information Sys-

tems.
FIPS PUB 156 000,711 PC A99

FIPS PUB 157

Guideline for Quality Control of Image Scanners; Category:

Hardware Standard; Subcategory: Calibration, Validation,

and Testing. Recommended Practice for Quality Control of

Image Scanners: Standard.

FIPS PUB 157 000.741 PC E18

FIPS PUB 158

User Interface Component of the Applications Portability

Profile. Category: Software Standard. Subcategory: Applica-

tion Program Interface.

FIPS PUB 158 000,742 PC E14

ISBN-1-55937-003-3

POSIX: Portable Operating System Interface for Computer
Environments. Category: Software Standard; Subcategory:

Operating Systems.
FIPS PUB 151-1 000,740 PC E12

LA-UR-85-3113

Calibration of a Monochromator/Spectrometer System for

the Measurement of Photoelectron Angular Distributions

and Branching Ratios.

DE86000789 000,307 PC A02/MF A01

LA-UR-86-806

Nova Outburst Modeling and Its Application to the Recur-

rent Nova Phenomenon.
DE86008715 000,025 PC A02/MF A01

LA-UR-8e-3512

Theoretical and Observational Review of Results on Nova
Explosions Occurring on ONeMg W/hite Dwarfs.

DE87C01962 000,026 PC A02/MF A01

LA-UR-86-3684

Using Nonradial Pulsations to Determine the Envelope
Composition of Very Evolved Stars.

DE87001982 000.027 PC A02/MF A01

MIPR-101-88

High Resolution Inverse Raman Spectroscopy of the CO Q
Branch.
AD-A205 450/0 000,298 PC A03/MF A01

N88-12522/4

Fire-Related Standards and Testing.

N88-1 2522/4 001,812
(Order as N88-1 2520/8, PC A07/MF A01)

N88-13185/9

Measurements of Stellar Magnetic Fields: Empirical Con-
straints on Dynamo and Rotational Evolution Theories. Ab-
stract Only.

N88-13185/9 000.028
(Order as N88-1 3092/7, PC A07/MF A01)

N89-13317/7

Application of PN and Avalanche Silicon Photodiodes to

Low-Level Optical Radiation Measurements.
N89-13317/7 000,022

(Order as N89-13310/2, PC A14/MF A01)

N89-13320/1

Introduction to Blocked Impurity Band Detectors (Abstract

Only).

N89-13320/1 000.029
(Order as N89-13310/2, PC A14/MF A01)

N89-13323/5

Optical Heterodyne Densitometer.
N89-13323/5 001.466

(Order as N89-13310/2. PC A14/MF A01)

N89- 13657/6

Aluminum Oxide Barriers in Metal CrAlY Superalloy Sys-
tems.
N89-1 3657/6 001.169

(Order as N89-13642/8. PC A10/MF A01)

N89-16614/4

lUE's Legacy for the Future: The Final Archive and Goals
for Its Implementation.

N89-16614/4 000,030
(Order as N89-1 6535/1, PC A19/MF A01)

N89-20317/8

Dynamic Thermophysical Measurements in Space.
N89-20317/8 001,822

(Order as N89-20305/3, PC A13/MF A01)

N89-23501/4

Expert Systems Applied to Spacecraft Fire Safety.

N89-23501/4 001,813 PC A03/MF A01

N89-26471/7

Hierarchical Control of Intelligent Machines Applied to

Space Station Telerobots.

N89-26471/7 001,814
(Order as N89-26454/3, PC A16/MF A01)

N90-13945/2

Physical Phenomena and the Microgravity Response.
N90-13945/2 001.317

(Order as N90-1 3939/5, PC A14/MF A02)

N90- 17903/7

Radiation Thermometry at NIST: An Update of Services
and Research Activities.

N90-1 7903/7 000,995
(Order as N90-1 7894/8, PC A16/MF A03)

N90-24325/4

NASREM; A Functional Architecture for Control of the
Flight Telerobotic Servicer.

N90-24325/4 001,815
(Order as N90-24280/1, PC A19/MF A03)

N90-24604/2

Review of Model Sensor Studies on Pd/SnO2(110) Sur-

N90-24604/2 000,315
(Order as N90-24586/1, PC A18/MF A03)

N90-27796/3

Pinning, Flow and Plastic Deformation of Flux Vortices in

High T(Sub c) Superconductors. (Abstract Only).

N90-27796/3 001,515
(Order as N90-27792/2, PC A07/MF A02)

N90-27797/1

Flux Flow and Flux Dynamics in High-T(Sub c)

Superconductors. (Abstract Only).

N90-27797/1 001,516
(Order as N90-27797/1, PC A07/MF A02)

N90-27860/7

Processing Bi-Pb-Sr-Ca-Cu-0 Superconductors from Amor-
phous State.(Abstract Only).

N90-27860/7 001,517
(Order as N90-27792/2, PC A07/MF A02)

N90-27864/9

Measurement of H(Sub c1) in a Single Crystal of

YBa2Cu307 with Low Pinning. (Abstract Only).

N90-27864/9 001,518
(Order as N90-27792/2, PC A07/MF A02)

N90-27865/6

Studies of Iron Impurities in Y(x)Pr(1-x)Ba2Cu30(7-
delta). (Abstract Only).

N90-27865/6 001.519
(Order as N90-27792/2, PC A07/MF A02)

N90-29823/3

Flight Telerobotic Services: From Functional Architecture to

Computer Architecture.

N90-29823/3 001.816
(Order as N90-29780/5, PC A23/MF A04)

N90-29891/0

Requirements for Implementing Real-Time Control Func-
tional Modules on a Hierarchical Parallel Pipelined System.
N90-29891/0 001.089

(Order as N90-29874/6, PC A19/MF A03)

NAS 1.26:182266

Expert Systems Applied to Spacecraft Fire Safety.

N89-23501/4 001.813 PC A03/MF A01

NASA-CR-182266

Expert Systems Applied to Spacecraft Fire Safety.

N89-23501/4 001.813 PC A03/MF A01

NBS/SW/DK-90/005

Federal Building Life-Cycle Cost (FBLCC) Program (for

Microcomputers).
PB90-501198 000,202 CP D01

NBS/SW/DK-90/006

NBS (National Bureau of Standards) Life-Cycle Cost
(NBSLCC) Program (for Microcomputers).
PB90-501206 000,961 CP D01

NBS-88-VDDC-545

Ada Compiler Validation Summary Report: DACS-386/DDC-
I, Inc. UNIX, Version 4.2, RC900 (386/UNIX V Workstation)
Host and Target.

AD-A205 444/3 000,666 PC A04/MF A01

NBS-88VHFS505

Ada Compiler Validation Summary Report: Certificate

Number 880608S1.09144, Honeywell Bull, GCOS 8 Ada
Compiler, Version 2.1, DPS 8000, DPS 8/70, DPS 90
(Target).

AD-A204 779/3 000,661 PC A03/MF A01

NBS-88VROL540-1

Ada Compiler Validation Summary Report: Compiler Name:
ADE/32 Revision 3.00. Certificate Number:
88052751.09113. Host: MV/20000 under AOS/VS, Revi-
sion 7.56. Target: ROLM HAW/K/32 under AOS/VS, Revi-
sion 7.56.

AD-A204 904/7 000,663 PC A04/MF A01

NBS-88VROL540-2

Ada Compiler Validation Summary Report: Compiler Name:
ADE/32 Revision 3.00, Certificate Number:
88052751.09114, Host: MV/20000 under AOS/VS, Revi-
sion 7.56. Target: ROLM HAWK/32 under ARTS/32, Revi-
sion 2.7.

AD-A204 780/1 000,662 PC A04/MF A01

NBS-88VSOF535-2

Ada Compiler Validation Summary Report. Certificate

Number 880708S1.09147 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 Host and Intel iAPX 80286
Target.

AD-A203 840/4 000,658 PC A04/MF A01

NBS-88VSOF535-3

Ada Compiler Validation Summary Report. Certificate

Number 880708S1.09149 SoftTech, Inc., Ada 86, Version
3.21, VAX 11/780-11/785 (Host) to Intel iAPX 80286R
Target.

AD-A203 789/3 000,657 PC A04/MF A01

NBS8eVUSN525-4

Ada Compiler Validation Summary Report: Certificate

Number: 88071 9S1.091 55 Naval Underwater Systems
Command ADAUYK44 (ALS/N Ada/M), Version 1.0 VAX
11/785 Host and AN/UYK-44 Target.
AD-A208 303/8 000,672 PC A03/MF A01

NBSIR-86/3468

Technical Activities 1986, Center for Analytical Chemistry.
PB90-233891 000,246 PC A09/MF A01

NBSIR-87/3562

FIREDOC Users Manual (Revised).
PB90-271800 000594 PC A03/MF A01

NBSIR-87/3636

Report to Congress on the Structural Assessment of the
New U.S. Embassy Office Building in Moscow.
PB90-256751 000, 179 PC A03/MF A01

NBSIR-87/3637

Structural Assessment of the New U.S. Embassy Office
Building in Moscow.
PB90-256769 000,180 PC A15/MF A02

NIST/BSS-168

Periodic and Chaotic Motions of a Modified Stoker Column:
Experimental and Numerical Results.

PB90-215849 000,176 PC A03/MF A01

NIST/BSS-169

Strength and Creep-Rupture Properties of Adhesive-
Bonded EPDM Joints Stressed in Peel.

PB90-257676 001,827 PC A04/MF A01

NIST/DF/DK-90/008

DARPA Resource Management Continuous Speech Data-
base (RM1). Speaker-Independent Training Data (for CD-
ROM).
PB90-500539 000,640 CP$650.00

NIST/DF/DK-90/009

DARPA Resource Management Continuous Speech Data-
base (RM1). Development Test and Evaluation Test Data
and Scoring and Speech Header Software. NIST Speech
Disc 2-4.1. (for CD-ROM).
PB90-500547 000,641 CP$750.00

NIST/GCR-89/558

Ternary Reactions among Polymer Substrate-Organohalo-
gen-Antimony Oxides under Pyrolytic, Oxidative and Flam-
ing Condition.

PB90-154766 000,527 PC A04/MF A01

NIST/GCR-89/569

Fire Propagation in Concurrent Flows, Final Progress
Report.

PB90-151754 000.580 PC A03/MF A01

NIST/GCR-90/570

Structure and Radiation Properties of Turbulent Diffusion
Flames.
PB90-218777 000,589 PC A06/MF A01

NIST/GCR-90/571

How Due Process in the Development of Voluntary Stand-
ards Can Reduce the Risk of Anti-Trust Liability.

PB90-183328 000582 PC A06/MF A01
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NIST/GCR-90/572

Conduct and Administration of U.S. Participation and Lead-
ership in International Standardization, Testing, and Certifi-

cation in ttie Decade of ttie 1990s.
PB90-194994 001.076 PC A03/MF A01

NIST/GCR-90/573

Adsorption Modeling for Macroscopic Contaminant Disper-

sal Analysis.

PB90-219791 000,973 PC A03/MF A01
Adsorption Modeling for Macroscopic Contaminant Disper-

sal Analysis.

PB91-113654 000,977 PC A03/MF A01
NIST/GCR-90/574

Transient Ctiaracteristics of Unconfined Fire-Plume-Driven
Ceiling Jets.

PB90-227976 000138 PC A15/MF A02
NIST/GCR-90/575

Transient Cooling of a Hot Surface by Droplets Evapora-
tion.

PB90-227968 001,746 PC A06/MF A01

NIST/GCR-90/576

U.S. Investment Strategies for Quality Assurance.
PB90-231150 001,483 PCA11/MFA02

NIST/GCR-90/577-1

Opportunities for Innovation: Polymer Composites.
PB91-107078 001.167 Not available NTIS

NIST/GCR-90/578

Experimental Investigation of Glass Breakage in Compart-
ment Fires.

PB90-244443 000. 144 PC A05/MF A01

NIST/GCR-90/579

Thermal Analysis of a Compartment Fire on Window Glass.

PB90-244468 000 146 PC A03/MF A01

NIST/GCR-90/580

Development of an Instructional Program for Practicing En-
gineers Hazard I Users.

PB90-265315 001,837 PC A08/MF A01

NIST/HB-44/90EO

Specifications, Tolerances, and Other Technical Require-

ments for Weighing and Measuring Devices as Adopted by
the 74th National Conference on Weights and Measures
1989 (1990 Edition).

PB90-184961 001.071 PC A13/MF A02
NIST/HB-105/1/REV90

Specifications and Tolerances for Reference Standards and
Field Standard Weights and Measures. 1. Specifications

and Tolerances for Field Standard Weights (NIST (National

Institute of Standards and Technology) Class F). Revised
1990.
PB90-232752 001.018 PC A03/MF A01

NIST/HB-130/90ED

Uniforms Laws and Regulations as Adopted by the (74th)

National Conference on Weights and Measures 1989 (1990
Edition).

PB90-191404 001,073 PC A09/MF A01

NIST/HB- 1 33-ED-3-SUPPL

Checking the Net Contents of Packaged Goods. Third Edi-

tion, Supplement.
PB91-107144 000.200 PC A04/MF A01

NIST/HB-4491ED

Specifications, Tolerances, and Other Technical Require-

ments for Weighing and Measuring Devices as Adopted by
the 75th National Conference on Weights and Measures
1990 (1991 Edition).

PB91-107136 001.083 PC A10/MF A02
NIST/HB-13091ED

Uniform Laws and Regulations as Adopted by the National

Conference on Weights and Measures (75th), 1990 (1991
Edition).

PB91-107102 001,082 PC A09/MF A01

NIST/SP-260

NIST (National Institute of Standards and Technology)
Standard Reference Materials Catalog 1990-91.

PB90-183310 000,558 PC A08/MF A01

NIST/SP-260/112

Standard Reference Materials: Glasses for Microanalysis:

SRM's 1871-1875.
PB90-215807 001,157 PC A04/MF A01

NIST/SP-260/113

Standard Reference Materials: Description and Use of a
Precision Thermometer for the Clinical Laboratory, SRM
934.

PB90-257643 000.069 PC A03/MF A01

NIST/SP-305-SUPPL-21

Publications of the National Institute of Standards and
Technology, 1989 Catalog.

PB90-271818 000.014 PC A18/MF A03

NIST/SP-400/84

Semiconductor Measurement Technology: A Software Pro-

gram for Aiding the Analysis of Ellipsometric Measure-
ments, Simple Spectroscopic Models.

PB90-216847 001.602 PC A16/MF A02

NIST/SP-400/85

Semiconductor Measurement Technology. EPROP: An
Interactive FORTRAN Program for Computing Selected

Electronic Properties of Gallium Arsenide and Silicon.

PB90-222738 001,609 PC A06/MF A01

NIST/SP-400/86

Semiconductor Measurement Technology: Thermal Resist-

ance Measurements.

000.876 PC A05/MF A01PB90-269564

NIST/SP-400/87

Semiconductor Measurement Technology: A Programmable
Reserse-Bias Safe Operating Area Transistor Tester.
PB91-1 12821 000.889 PC A04/MF A01

NIST/SP-500/167

Information Management Directions: The Integration Chal-
lenge.

PB90-219866 001,032 PC A09/MF A01
NIST/SP-500/168

Report of the Invitational Workshop on Data Integrity.

PB90-148123 000.782 PC A17/MF A02
NIST/SP-500/169

Executive Guide to the Protection of Information Re-
sources.
PB90-148750 000,783 PC A03/MF A01

NIST/SP-500/170

Management Guide to the Protection of Information Re-
sources.

PB90-145095 000,780 PC A03/MF A01
NIST/SP-500/171

Computer User's Guide to the Protection of Information Re-
sources
PB90-147489 000,781 PC A03/MF A01

NIST/SP-500/173

Guide to Data Administration.

PB90-147919 001,027 PC A05/MF A01
NIST/SP-500/174

Guide for Selecting Automated Risk Analysis Tools.
PB90-148784 000,784 PC A03/MF A01

NIST/SP-500/175

Management of Networks Based on Open Systems Inter-

connection (OSI) Standards: Functional Requirements and
Analysis.

PB90-161753 001,029 PC A07/MF A01

NIST/SP-500/176

Introduction to Heterogeneous Computing Environments.
PB90-1 54774 000,646 PC A03/MF A01

NIST/SP-500/177

Stable Implementation Agreements for Open Systems Inter-

connection Protocols. Version 3, Edition 1. December 1989.
PB90-212192 000,616 PC A99/MF A04

NIST/SP-500/ 1 77-SUPPL-

1

Stable Implementation Agreements for Open Systems Inter-

connection Protocols: Version 3, Edition 1, December 1989
Change Page Index.

PB90-257627 000 755 PC A08/MF A01

NIST/SP-500-177-SUPPL-2

Stable Implementation Agreements for Open Systems Inter-

connection Protocols. Version 3, March 1990. Change Page
Index, June 1990.
PB90-269556 000,621 PC A08/MF A01

NIST/SP-500/178

Proceedings of the Hypertext Standardization Workshop.
January 16-18, 1990 National Institute of Standards and
Technology.
PB90-215864 001,030 PC A16/MF A02

NIST/SP-500/ 179

Object Database Management Systems; Concepts and

PB90-216813 000,720 PC A04/MF A01
NIST/SP-500/180

Guide to Software Acceptance.
PB90-219627 000.722 PC A03/MF A01

NIST/SP-500/181

PHIGS Validation Tests (Version 1.0): Design Issues.

PB90-269580 000,726 PC A03/MF A01
NIST/SP-500/ 182

Guidelines for the Evaluation of Message Handling Systems
Implementations.
PB90-269598 000,622 PC A07/MF A01

NIST/SP-559

Time and Frequency Users Manual (Revised 1990).
PB91-107532 000.638 PC A08/MF A01

NIST/SP-708-SUPPL-2

Standard Reference Data Publications, 1987-1989.
PB90-161704 001,277 PC A04/MF A01

NIST/SP-763

Cooperative Research Opportunities at NIST (National Insti-

tute of Standards and Technology).
PB90-1 72453 000,006 PC A04/MF A01

NIST/SP-769

Index to the Reports of the National Conference on
Weights and Measure from the First to the Seventy-Third
(1905 to 1988).

PB90-155334 001,001 PC A04/MF A01

NIST/SP-770

NIST (National Institute of Standards and Technology) Re-
search Reports, January 1990.
PB90-182213 001,039 PC A03/MF A01

NIST/SP-771

Report of the National Conference on Weights and Meas-
ures (74th).

PB90-146465 000,998 PC A12/MF A02
NIST/SP-772

Intelligent Processing lor Primary Metals.

PB90-146549 001,210 PC A03/MF A01
NIST/SP-774

Directory of U.S. Private Sector Product Certification Pro-
grams.
PB90-161712 001.002 PCA11/MFA02

NIST/SP-775

Laser Induced Damage in Optical Materials: 1988
PB90-185570 001.225 PC A25/MF A04

NIST/SP-776

Wind and Seismic Effects. Proceedings of the Joint Meeting
of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (21st).
PB90-186826 000.172 PC A18/MF A03

NIST/SP-778

Performance of Structures during the Loma Prieta Earth-
quake of October 17, 1989.
PB90-184599 000171 PC A10/MF A02

NIST/SP-779

FIREDOC Vocabulary List, 3rd Edition.
PB90-21 5823 000 189 PC A06/MF A01

NIST/SP-780

Guidelines for Pressure Vessel Safety Assessment.
PB90-219619 001.219 PC A05/MF A01

NIST/SP-781

Computerization of Welding Data: Proceedings of the Con-
ference and Workshop.
PB90-219551 001,065 PC A06/MF A01

NIST/SP-782

NIST (National Institute of Standards and Technology)
Standard Reference Data Products 1 990 Catalog.
PB90-219841 001.031 PC A03/MF A01

NIST/SP-783

NIST (National Institute of Standards and Technology) Re-
search Reports, May 1990.
PB90-244435 001,041 PC A03/MF A01

NIST/SP-784

DOE (Department of Energy)/NIST (National Institute of
Standards and Technology) Workshop on Common Archi-
tectures for Robotic Systems.
PB90-216839 001.098 PC A08/MF A01

NIST/SP-785

Proceedings of CIMCON '90.

PB90-221789 001.049 PC A23/MF A03
NIST/SP-786

Technology-Based Economic Development: A Study of
State and Federal Technical Extension Services.
PB90-257635 000,013 PC A08/MF A01

NIST/SP-787

Overview of the Structural Ceramics Database (Release
No. 1 )(for Microcomputers).
PB90-504218 001,162 CP D99

NIST/SP-788

Proceedings of the Workshop on Evaluation of Cement and
Concrete Laboratory Performance.
PB90-261801 000.564 PC A07/MF A01

NIST/SP-789

Proceedings of the International Symposium on Correlation
and Polarization in Electronic and Atomic Collisions.
PB90-261819 001,760 PC A08/MF A01

NIST/SP-791

State Weights and Measures Laboratories: State Standards
Program Description and Directory.

PB90-257650 001,079 PC A04/MF A01
NIST/SP-793

Report of the National Conference on Weights and Meas-
ures (75th).

PB91-112763 001,085 PCA11/MFA02
NIST/SP-794

Spectroscopic Library for Alternative Refrigerant Analysis.
PB91-107128 000,252 PC A09/MF A01

NlST/SP-795

Directory of European Regional Standards-Related Organi-
zations.

PB91-107599 001.026 PC A09/MF A02
NIST/SP-796

Wind and Seismic Effects. Proceedings of the Joint Meeting
of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (22nd). Held in

Gaithersburg, MD. on May 15-18, 1989.
PB91-107094 000,181 PC A22/MF A03

NIST/SP-797

NIST Research Reports, October 1990.
PB91-112813 000.940 PC A03/MF A01

NIST/SP-799

Data Bases Available in the Research Information Center of
the National Institute of Standards and Technology.
PB91-107284 001.035 PC A06/MF A01

NIST/SP-77790ED

NIST (National Institute of Standards and Technology)
Serial Holdings 1990.
PB90-183245 001,040 PC A12/MF A02

NIST/SW/DK-90/012

Hospital Energy Analysis Toolkit (HEAT), Version 1.0 (for

Microcomputers).
PB90-504036 000,991 CP D99
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NISTIR-89/4181

NIST/SW/DK-90/012A

Hospital Energy Analysis Toolkit (HEAT): User Manual.

PB90-237355 000.990 PC A03/MF A01

NIST/SW/DK-90/013

Overview of ttie Structural Ceramics Database (Release

No. 1)(for Microcomputers).

PB90-504218 001.162 CP D99

NIST/SW/MT-90/011

NIST-PCTS: National Institute of Standards and Technolo-

gy-POSIX Conformance Test Suite.

PB90-500919 000.728 CP T99

NIST/SW/MT-90/011A
NIST-PCTS; National Institute of Standards and Technolo-

gy-POSIX Conformance Test Suite. NIST-PCTS:151-1(Ver-

sion 1.1). Installation Guide.

PB91-119701 000.768 PC A03/MF A03

NIST/TN-1258

Manipulator Servo Level World Modeling.

PB90-155813 001.091 PC A03/MF A01

NIST/TN-1265

Guidelines for Realizing ttie International Temperature
Scale of 1990 (ITS-90).

PB91-112854 001,783 PC A09/MF A02

N(ST/TN-1269

Manual for tfie Cement Hydration Simulation Model.

PB90-219783 000,137 PC A07/MF A01

NIST/TN-1270

Measurements of Coefficients of Discharge for Concentric

Flange-Tapped Square-Edged Orifice Meters in Natural Gas
Over the Reynolds Number Range 25,000 to 16,000,000.

PB90-219601 000,953 PC A16/MF A02

NIST/TN-1271

Thermal Effects of Handling Ball Bars.

PB90-1 47406 000.999 PC A03/MF A01

NIST/TN-1272

NIST (National Institute of Standards and Technology) Re-

actor: Summary of Activities July 1988 through June 1989.

PB90-169996 001.560 PC A15/MF A02

NIST/TN-1273

Manipulator Primitive Level World Modeling.

PB90-155805 001.090 PC A03/MF A01

NIST/TN-1275

Study of Meteorological Processes Important in the Degra-

dation of Materials through Surface Temperature.

PB90-222720 001.228 PC A03/MF A01

NIST/TN-1276

Survey of Selected Topics Relevant to Bioprocess Engi-

neering.

PB90-257668 000,954 PC A05/MF A01

NIST/TN-1277

Concept for a Reference Model Architecture for Real-Time

Intelligent Control Systems (ARTICS).

PB90-220286 001.048 PC A03/MF A01

NIST/TN-1278

Preliminary Screening Procedures and Criteria for Replace-

ments for Halons 1211 and 1301.

PB91-107110 000,595 PC A14/MF A02

NIST/TN-1279

Construction of an Exploratory List of Chemicals to Initiate

the Search for Halon Alternatives.

PB91-107508 000,598 PC A10/MF A02

NIST/TN-1280

Absolute Specular Reflectometer with an Autocollimator

Telescope and Auxiliary Mirrors.

PB90-269572 001,498 PC A03/MF A01

NlST/TN-1281

NIST (National Institute of Standards and Technology) Digi-

tally Synthesized Power Calibration Source.

PB91-107474 000,831 PC A04/MF A01

NIST/TN-1318

Variances Based on Data with Dead Time between the

Measurements.
PB90-221821 001,303 PC A03/MF A01

NIST/TN-1332

Systematic Errors in Power Measurements Made with a

Dual Six-Port ANA.
PB90-145160 000,814 PC A04/MF A01

NIST/TN-1333

Coaxial Intrinsic Impedance Standards.

PB90-155797 000.816 PC A03/MF A01

NIST-TN/1334

Thermophysical Properties of Helium-4 from 0.8 to 1500 K
with Pressures to 2000 MPa.
PB90-183351 000,381 PC A07/MF A01

NlST/TN-1335

Generating Standard Reference Electromagnetic Fields in

the NIST (National Institute of Standards and Technology)

Anechoic Chamber, 0.2 to 40 GHz.
PB90-221797 000,644 PC A03/MF A01

NIST/TN-1336

Wavelength Measurement System for Optical Fiber Com-
munications.

PB90-221805 000,619 PC A03/MF A01

NIST/TN-1337

Characterization of Clocks and Oscillators.

PB91-100909 000,637 PC A16/MF A02

NIST/TN-1338

Dielectric Characterization and Reference Materials.

PB90-257742 000.918 PC A06/MF A01
NIST/TN-1342

Measurement and Evaluation of a TEM (Transverse Elec-

tromagnetic) / Reverberating Chamber.
PB91-120105 000.942 PC A06/MF A01

NISTIR-85/3273-4

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis 1990.
PB90-219858 000.201 PC A04/MF A01

NISTIR-85/3273-5

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis 1991. Annual Supplement to NIST Handbook 135
and NBS Special Publication 709.
PB91-113613 000.962 PC A04/MF A01

NISTIR-88/38S6

Effect of Interstitial Elements on Phase Relationships in the
Titanium-Aluminum System.
PB90-196528 001.259 PC A04/MF A01

NISTIR-88/4009

Evaluation of Thermal Probe Method for Estimating the

Heat Loss from Underground Heat Distribution Systems.
PB90-161993 000,957 PC A07/MF A01

NISTIR-89/3912

Electromechanical Properties of Superconductors for High-
Energy Physics Applications. Part 2.

PB90-163627 001,693 PC A07/MF A01
NISTIR-89/3916

Time Domain Frequency Stability Calculated from the Fre-

quency Domain Description: Use of the SIGINT Software
Package to Calculate Time Domain Frequency Stability

from the Frequency Domain.
PB90-257684 000,631 PC A03/MF A01

NISTIR-89/3920

Bibliography of the NIST (National Institute of Standards
and Technology) Electromagnetic Fields Division Publica-

tions.

PB90-163635 000,896 PC A06/MF A01
NISTIR-89/3921

Metrology for Electromagnetic Technology: A Bibliography

of NIST (National Institute of Standards and Technology)
Publications.

PB90-161670 001,473 PC A04/MF A01
NISTIR-89/3924

Near-Field Gain of Pyramidal Horns from 18 to 40 GHz.
PB90-1 55854 000,802 PC A03/MF A01

NISTIR-89/3925

Development of a Computer-Controlled Hot-Deformation
Apparatus at NIST (National Institute of Standards and
Technology).
PB90-149964 001,045 PC A05/MF A01

NISTIR-89/3926

Apparatus for Measuring High-Flux Heat Transfer in Radiati-

vely Heated Compact Exchangers.
PB90-155870 001,692 PC A03/MF A01

NISTIR-89/3927

Recent Improvements in Time-Domain EMC (Electromag-
netic Compatibility) Measurement System.
PB90-1 55821 000,018 PC A03/MF A01

NISTIR-89/3928

Facilities for Improving Evaluations of Electromagnetic Sus-
ceptibilities of Weapon Systems and Electronic Equipment.
PB90-155862 001,376 PC A03/MF A01

NISTIR-89/3929

Planar Near-Field Codes for Personal Computers.
PB90-155839 000,801 PC A04/MF A01

NISTIR-89/3931

Materials Studies for Magnetic Fusion Energy Applications

at Low Temperatures-XII.
PB90-157553 001,395 PC A13/MF A02

NIST(R-89/3932

Nontoxic Heat Transport Fluids for Spacecraft Two-Phase
Thermal Control Systems.
PB90-196510 001,819 PC A05/MF A01

NISTIR-89/3933

Basics of Chemical Instrumentation. Volume 1. Separation
Methods.
PB90-198458 000,242 PC A09/MF A01

NISTIR-89/4030

Ignition and Lateral Flame Spread Characteristics of Certain

Composite Materials.

PB90-205188 000.586 PC A03/MF A01

NISTIR-89/4036

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Program Handbook. Computer Network Interface

Protocol X.25. Requirements for Accreditation.

PB90-156894 000.647 PC A04/MF A01

NISTIR-89/4044

Screening Procedures for Detecting Lead in Existing Paint

Films: A Literature Review.
PB90-162082 001,173 PC A03/MF A01

NISTIR-89/4064

Mechanism, Measurement, and Influence of Properties on
the Galling of Metals.

PB90-160334 001,275 PC A06/MF A01

NISTIR-89/4066

Environmental Evaluation of the Portland East Federal

Office Building Preoccupancy and Early Occupancy Re-
sults.

PB90-164484 000,084 PC A03/MF A01

NISTIR-89/4078

Role of the National Institute of Standards and Technology
as It Relates to Product Data Driven Engineering.
PB90-161720 001,067 PC A03/MF A01

NISTIR-89/4079

Determination of Fiber/ Matrix Interfacial Properties of Ce-
ramic and Glass Matrix Composites.
PB90-163254 001.136 PC A05/MF A01

NISTIR-89/4091

Burning, Smoke Production, and Smoke Dispersion from Oil

000,987 PC A04/MF A01
Spill Combustion.
PB90-1 46374

NISTlR-89/4094

Guide Specifications and Reference Specification System.
PB90-139635 000.114 PC A05/MF A01

NISTIR-89/4104

Study on the Performance of Residential Boilers for Space
and Domestic Hot Water Heating.
PB90-185117 000.089 PC A06/MF A01

NISTIR-89/4114

Corrosion of Zircaloy Spent Fuel Cladding in a Repository.
PB90-207291 001,427 PC A03/MF A01

NISTIR-89/4115

Recommended Technical Specifications for Procurement of

Systems for a Cleaning and Deburring Workstation.
PB90-183252 001,046 PC A03/MF A01

NISTIR-89/4125

NVLAP (National Voluntary Laboratory Accreditation Pro-
gram) Program Handbook: Personnel Radiation Dosimetry.
Requirements for Accreditation.

PB90-242298 001,364 PC A04/MF A01

NlSTIR-89/4129

Life-Cycle Costing for Energy Conservation in Buildings: In-

structor's Guide.
PB90-198441 000.090 PC A09/MF A01

NISTIR-89/4130

Life-Cycle Costing for Energy Conservation in Buildings:

Student's Manual.
PB90-1 99068 000.092 PC A13/MF A02

NISTIR-89/4134

Quantification of Heat Losses through Structural Supports
for Shallow Trench Heat Distribution Systems.
PB90-219585 000,958 PC A06/MF A01

NISTIR-89/4136

Assessment of the Performance and Reliability of Older
ERW (Electric Resistance Welding) Pipelines.

PB90-148776 001,828 PC A04/MF A01

NISTIR-89/4141

Model of a Simple Fan-Resistance Ventilation System and
Its Application to Fire Modeling.
PB90-183336 000,088 PC A03/MF A01

NISTIR-89/4148

Institute for Materials Science and Engineering, Ceramics:
Technical Activities 1 989.
PB90-163981 001,137 PC A08/MF A01

NISTIR-89/4149

Institute for Materials Science and Engineering, Fracture
and Deformation Division: Technical Activities 1989.
PB90-1 55359 001,663 PC A05/MF A01

NISTlR-89/4150

Institute for Materials Science and Engineering, Polymers:
Technical Activities 1989.
PB90-163510 000,528 PC A06/MF A01

NISTIR-89/4151

Institute for Materials Science and Engineering: Metallurgy
Division, Technical Activities 1989.
PB90-161159 001,276 PC A07/MF A01

NISTIR-89/4158

Preliminary Performance Criteria for the Bond of Portland-
Cement and Latex-Modified Concrete Overlays.
PB90-204520 000,571 PC A06/MF A01

NISTIR-89/4162

Comparison of the NIST (National Institute of Standards
and Technology) and European Gold Coating Standards.
PB90-164278 001.175 PC A03/MF A01

NISTIR-89/4171

Accuracy Analysis of the Space Shuttle Solid Rocket Motor
Profile Measuring Device.
PB90-148362 001.817 PC A05/MF A01

NISTIR-89/4177

Decoding Bar Codes from Image Data.
PB90-136995 000.772 PC A03/MF A01

NISTIR-89/4179

Automated Maintenance Management Program Part 2: The
Integration of Databases and Image Processing Results for

the Quantitative Assessment of the Exterior Condition of
Metal Buildings.

PB90-162090 000.108 PC A03/MF A01

NISTIR-89/4181

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, April to June
1989, with 1989 CEEE Events Calendar.
PB90-132721 000.865 PC A03/MF A01
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NISTIR-89/4185

Long-Range Plan for a Research Project on Carbon Mon-
oxide Production and Prediction.

PB90-209602 000,567 PC A03/MF A01

NlSTIR-89-4186

Pore Structure of Concrete and Freezing Vulnerability.

PB90-1 49683 000,570 PC A03/MF A01

NISTIR-89/4190

GRAMPS (General Real-Time Asynchronous Multi-Proces-

sor System) Multiprocessor Operating System.

PB90-171257 000,786 PC A03/MF A01

NISTIR-89/4191

Examination of the Variability of the ASTM (American Soci-

ety for Testing and Materials) E 648 Standard with Respect

to Carpets.

PB90-1 54626 000,127 PC A03/MF A01

NISTIR-89/4193

Numerical and Analytical Study of Nonlinear Bifurcations

Associated with the Morphological Stability of Two-Dimen-
sional Single Crystals.

PB90-209594 001,601 PC A03/MF A01

NISTtR-89/4195

Special Test and Evaluation Methods Used for a Nine-Axis

Accelerometer.
PB90-209578 000,861 PC A03/MF A01

NISTIR-89/4196

Voila: A System for Looking at Processes.

PB90-209586 000,736 PC A03/MF A01

NISTIR-89/4197

Orthogonal Distance Regression.

PB90-151747 001,298 PC A03/MF A01

NISTIR-89/4198

Working Implementation Agreements for Open Systems
Interconnection (OSI) Protocols.

PB90-146440 000,613 PC A20/MF A03

NISTIR-89/4200

Quick Response Sprinklers in Chemical Laboratories: Fire

Test Results.

PB90-151721 000,126 PC A04/MF A01

NISTIR-89/4202

Influence of Horizontal Reinforcement on Shear Resistance

of Concrete Block Masonry Walls.

PB90-145624 000,168 PC A04/MF A01

NISTIR-89/4203

Discount Factor Tables for Life-Cycle Cost Analyses.

PB90-1 47968 000,205 PC A05/MF A01

NISTIR-89/4205

Potential Methods for Measuring and Detecting Lead in Ex-

isting Paint Films: A Literature Review.

PB90-162124 001,174 PC A03/MF A01

NISTIR-89/4206

Integrating Knowledge for the Identification of Cracks in

Concrete Using an Expert System Shell and Extensions.

PB90-151234 000,560 PC A03/MF A01

NISTIR-89-4207

Overview of the IGES (Initial Graphics Exchange Specifica-

tion)/PDES (Product Data Exchange Standards) Testing

Project. Version 1.0.

PB90-150368 000713 PC A03/MF A01

NISTIR-89/4208

Autonomous Propulsion System Requirements for Place-

ment of an STS (Space Transportation System) External

Tank in Low Earth Orbit.

PB90-183302 001,818 PC A03/MF A01

NISTIR-89/4209

Methods for Measuring Lead Concentrations in Paint Films.

PB90-156985 001.172 PC A06/MF A01

NISTIR-89/4210

Algorithm and Computer Program for the Calculation of En-

velope Curves.

PB90-1 55409 001,299 PC A03/MF A01

NISTIR-89/4211

Numerical Method for Calculating Indoor Airflows Using a

Turbulence Model.

PB90-162009 000.083 PC A06/MF A01

NISTIR-89/4212

Risk Exposure and Risk Attitude of Homeowners in Fire

Protection Investment Decisions.

PB90-141383 000,107 PC A05/MF A01

NISTIR-89/4215

Note on NASREM Implementation.

PB90-203134 001,097 PC A03/MF A01

NISTIR-89/4216

Technical Activities 1989, Standard Reference Data Pro-

gram.
PB90-185109 000,382 PC A05/MF A01

NISTlR-89/4217

Towards an Understanding of Camera Fixation.

PB90-160342 001,439 PC A03/MF A01

NISTIR-89/4218

Center for Electronics and Electrical Engineering Technical

Publication Announcements. Covering Center Programs,

April-June 1989, with 1990 CEEE Events Calendar.

PB90-207309 000,823 PC A03/MF A01

NISTIR-89/4219

Ventilation and Air Quality Investigation of the Madison

Building. Phase 1 Report,

PB90-155417 000,081 PC A03/MF A01
NISTIR-89/4220

Electrical Performance Tests for Storage Oscilloscopes.

PB90-155367 000,815 PC A16/MF A02
NISTIR-89/4223

Electronics Design of the Infrared/Ultrasonic Sensing for a
Robot Gripper.

PB90-160383 001.108 PC A03/MF A01
NISTIR-89/4224

Technical Activities 1989, Surface Science Division.

PB90-161985 001,554 PC A04/MF A01

NISTIR-89/4225

Optimal 3-Dimensional Methods for Linear Programming.
PB90-1 55391 001,296 PC A03/MF A01

NISTIR-89/4226

Suprathreshold Visibility Meter to Directly Assess the Con-
spicuity of Office Tasks.
PB90-16ie29 000,082 PC A03/MF A01

NISTIR-90/3935

Development of Standards for Superconductors.
PB90-196536 000,907 PC A07/MF A01

NISTIR-90/3937

Scanning System for Measuring Uniformity of Laser Detec-
tor Response and Laser Beam Dimensions.
PB90-257619 001,491 PC A06/MF A01

NISTIR-90/3938

Measurement of Electric Field Strength Near Higher Pow-
ered Personal Transceivers.

PB91-107268 000,639 PC A04/MF A01

NISTIR-90/3939

EMR Test Facilities Evaluation of a Small Reverberating

Chamber Located at RADC, Griffiss AFB, Rome, New York.

PB91-107516 000.937 PC A05/MF A01

NISTIR-90/4228

Prototyping SP4: A Secure Data Network System Transport
Protocol Interoperability Demonstration Project.

PB90-1 59609 000,785 PC A03/MF A01

NISTIR-90/4229

Frost-Resistance of Concrete.
PB90-162116 000.561 PC A03/MF A01

NISTIR-90/4230

Evaluation of Hands-Free Communication Systems.
PB90-264110 000,620 PC A05/MF A01

NlSTIR-90/4232

Packet-Oriented Communication Using a Stream Protocol

or Making TCP/IP on Berkley Unix a Little More Pleasant to

Use.
PB90-183278 000,717 PC A03/MF A01

NISTIR-90/4233

NIST (National Institute of Standards and Technology) Net-

work Common Memory User Manual.

PB90-183260 000,716 PC A03/MF A01

NISTIR-90/4234

Planning Model for Unifying Information Modeling Lan-

guages for Product Data Exchange Specification (PDES).

PB90-160375 001,028 PC A03/MF A01

NISTIR-90/4235

Serial Sectioning of Hardened Cement Paste for Scanning
Electron Microscopy.

PB90-195009 000.562 PC A03/MF A01

NISTIR-90/4236

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, July to Sep-
tember 1989, with 1990 CEEE Events Calendar.

PB90-188095 000,905 PC A03/MF A01

NISTlR-90/4237

Guide to Available Mathematical Software, March 1990.

PB90-216508 001.308 PC A99/MF A04

NISTIR-90/4239

Studies on the Melt Flow Rate of the SRM 1474, a Polyeth-

ylene Resin.

PB90-207275 001.271 PC A03/MF A01

NISTIR-90/4240

Architectures for Future Multigigabit Lightwave Networks.

PB90-198953 000.615 PC A04/MF A01

NISTIR-90/4241

Data Model Development and Validation for Product Data
Exchange.
PB90-162108 000.002 PC A03/MF A01

NISTIR-90/4242

Fire Risk Assessment Method: Description of Methodology.
PB90-235052 000. 142 PC A05/MF A01

NISTIR-90/4243

Fire Risk Assessment Method: Case Study 1, Upholstered

Furniture in Residences.
PB90-234998 000. 139 PC A04/MF A01

NISTIR-90/4244

Fire Risk Assessment Method: Case Study 2, Carpet in Of-

PB90-235037 000,140 PC A03/MF A01

NISTIR-90/4245

Fire Risk Assessment Method: Case Study 3, Concealed
Combustibles in Hotels.

PB90-235045 000,141 PC A03/MF A01

NISTIR-90/4246

Fire Risk Assessment Method: Case Study 4, Interior Finish

in Restaurants.

000145 PCA03/MFA01PB90-244450

NISTIR-90/4247

Working Implementation Agreements for Open Systems
Interconnection Protocols.

PB90-197948 000.745 PC A16/MF A02
NISTIR-90/4250

Secure Data Network System (SDNS) Network, Transport,
and Message Security Protocols.

PB90-198946 000 718 PC A05/MF A01

NISTIR-90/4252

PDES (Production Data Exchange Specification) Physical
File Exchange Testing in the PDES Validation System.
PB90-183294 001.043 PC A03/MF A01

NISTIR-90/4253

Fire Experiments of Zoned Smoke Control at the Plaza
Hotel in Washington DC.
PB90-207259 000,093 PC A05/MF A01

NISTIR-90/4254

Report on Interactions between the National Institute of
Standards and Technology and the Institute of Electrical

and Electronic Engineers.
PB90-183344 000,900 PC A04/MF A01

NISTIR-90/4257

Measuring the Extent of Rust on Steel After Abrasive Blast-

ing: A Feasibility Study.
PB90-195033 001,193 PC A03/MF A01

NISTIR-90/4258

Evaluation of Thermal Bridges Using a Mobile Test Facility.

PB90-198912 000,091 PC A03/MF A01

NISTIR-90-4259

Secure Data Network System (SDNS) Access Control Doc-
uments.
PB90-188061 000,787 PC A08/MF A01

NISTIR-90/4260

Emerging Technologies in Electronics and Their Measure-
ment Needs. Second Edition.

PB90-1 88087 000,904 PC A09/MF A02

NISTIR-90/4261

Report on Interactions between the National Institute of

Standards and Technology and the American Society of

Mechanical Engineers.
PB90-183286 001.118 PC A03/MF A01

NISTIR-90/4262

Secure Data Network System (SDNS) Key Management
Documents.
PB90-188079 000.788 PC A05/MF A01

NISTIR-90-4265

Trade Implications of Processes and Production Methods
(PPMs).
PB90-205485 000.203 PC A03/MF A01

NISTIR-90/4266

Effect of Oxygen Transport and Resistivity of the Environ-
ment on the Corrosion of Steel.

PB91-107292 001.200 PC A03/MF A01

NISTIR-90/4267

Conformance Test for FDDI Medium Access Control (MAC).
PB90-265323 000.651 PC A09/MF A01

NISTIR-90/4268

Full Scale Simulation of a Fatal Fire and Comparison of Re-
sults with Two Multiroom Models.
PB91-107482 000156 PC A06/MF A01

NISTIR-90/4271

Hierarchical Real-Time Control Task Decomposition for a
Coal Mining Automation Project.

PB90-198433 001.391 PC A04/MF A01

NISTIR-90/4273

Radiation Energy-Angle Algorithm for Use in Personnel Do-
simetry.

PB90-203126 001.358 PC A03/MF A01

NISTIR-90/4274

Experimental Study of Post-Installed Anchors Under Com-
bined Shear and Tension Loading.

PB90-198425 000.174 PC A05/MF A01

NISTIR-90/4275

Workloads, Obsen/ables, Benchmarks and Instrumentation.

PB90-207770 000.649 PC A03/MF A01

NISTIR-90-4276

Quality Assurance Tests for Adhesion of Paint on Tactical

Rigid Wall Shelters.

PB90-219825 001.177 PC A03/MF A01

NISTIR-90/4277

Evaluation of a Surface Treatment to Improve the Erosion
Resistance of Coquina Stone at Castillo de San Marcos.
PB90-198938 000175 PC A03/MF A01

NISTIR-90/4280

Directory of NVLAP (National Voluntary Laboratory Accredi-
tation Program) Accredited Laboratories, 1990.
PB90-198920 001,012 PC A04/MF A01

NISTIR-90/4281

Center for Electronics and Electrical Engineering: 1990 Pro-

gram Description.

PB90-207754 000.909 PC A03/MF A01

NISTIR-90/4283

Stabilization of Taylor-Couette Flow Due to Time-Penodic
Outer Cylinder Oscillation.

PB90-219130 001,458 PC A03/MF A01
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NISTIR-4361

NISTIR-90/4284

Physics, Chemistry and Engineering in the 1990's.

PB90-207283 000,010 PC A03/MF A01

NISTIR-90/4285

Review of Current Research and Activities Involving Char-

acterization, Abatement and Disposal of Lead-Containing

Paint Films.

PB90-225954 000.984 PC A03/MF A01

NISTIR-90/4286

Implementation of a Jacobian-Transpose Algorithm.

P890-219593 001.101 PC A03/MF A01

NISTIR-90/4287

Technical Activities 1 989, Electron and Optical Physics Divi-

sion.

PB90-207267 001,737 PC A04/H^F A01

NISTIR-90/4288

Building Technology Project Summaries, 1990.

PB90-228040 000, 192 PC M6IMF A01

NISTIR-90/4289

Mechanical Properties and Fracture Toughness of AAR
(Association of American Railroads) TCI 28 Grade B Steel

and a Micro-Alloyed, Control-Rolled Steel, A 8XX Grade B,

from -80F to -I- 73F.

PB90-207796 001,216 PC A03/MF A01

NISTIR-90/4290

Experimental Evaluation of Two Nonazeotropic Refrigerant

Mixtures in a Water-to-Water, Breadboard Heat Pump.
PB90-235003 001,234 PC A04/MF A01

NISTIR-90/4292

Data Administration: Standards and Techniques. Proceed-

ings of the Annual DAMA (Data Administration Manage-
ment Association) Symposium (2nd).

PB90-204512 000.719 PC A08/MF A01

NISTIR-90/4293

NASREM Implementation of Position Determination from

Motion.

PB90-219569 001,100 PC A03/MF A01

NISTIR-90-4295

Proposed Integration Framework for Step (Standard for the

Exchange of Product Model Data).

PB90-207358 000,747 PC A03/MF A01

NISTIR-90/4296

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs,

July to September 1989, with 1990 CEEE Events Calendar.

PB90-206491 000,908 PC A03/MF A01

NISTIH-90/4297

NIST (National Institute of Standards and Technology)

Structural Research Publications, 1984-1989.

PB90-227992 000, 177 PC A04/MF A01

NISTIR-90/4298

Rating Procedure for Mixed Air-Source Unitary Heat Pumps
Operating in the Heating Mode.
PB90-221854 000.098 PC A03/MF A01

NISTIR-90/4299

Evaluation of NVLAP (National Voluntary Laboratory Ac-

creditation Program) Personnel Dosimetry Testing Labora-

tory: X-rays.

PB90-207762 001,360 PC A03/MF A01

NISTIR-90/4303

NIST (National Institute of Standards and Technology)

STEP (Standard for the Exchange of Product Model Data)

Documents Configuration Management System User's

Guide.
PB90-207788 000,748 PC A03/MF A01

NISTIR-90/4389

Effect of Gravity Modulation on Solutal Convection during

Directional Solidification.

PB90-265281 001,630 PC A03/MF A01

NISTIR-3941

Heat Transfer in a Compact Tubular Heat Exchanger with

Helium Gas at 3.5 MPa.
PB91-107573 001,120 PC A04/MF A01

NISTIR-3944

Materials Studies for Magnetic Fusion Energy Applications

at Low Temperatures-XIII.

PB91-107086 001,396 PC A17/MF A02

NISTIR-4300

Determination of the NDT (Nil-Ductility Transition) Tempera-
ture and Charpy V-Notch Impact Properties of AAR (Ameri-

can Association of Railroads) TCI 28 Grades B Steel and A
8XX Grade B Steel.

PB90-207804 001.217 PC A03/MF A01

NISTIR-4301

Electrodeposition of Wear Resistant Coatings.

PB90-221839 001.178 PC A06/MF A01

NISTIR-4302

Working Implementation Agreements for Open Systems
Interconnection Protocols, March 1990.

PB91-120113 000.769 PC A20/MF A03

NISTIR-4304

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. First Day: April 3. 1990.

PB90-204702 000,008 PC A11/MF A02

NISTIR-430S

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities, Second Day: April 4,

1990.

PB90-207150 000,009 PC A12/MF A02
NISTIR-4306

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. Third Day: April 5, 1990.
PB90-204694 000.007 PC A13/MF A02

NISTIR-4307

Post Occupancy Evaluation of Federal Buildings - The Port-

land Federal Building and Others.

PB90-219833 000,097 PC A09/MF A01

NISTIR-4308

Cell as Part of a Manufacturing System.
PB90-225947 000,737 PC A03/MF A01

NISTIR-4309

Least-Cost Energy Decisions for Buildings: Introduction to

Life-Cycle Costing. Video Training Workbook.
PB90-232810 000,099 PC A03/MF A01

NISTIR-4310

Summary Report of NIST's (National Institute of Standards
and Technology's) Industry-Government Consortium Re-
search Program on Flowmeter Installation Effects with Em-
phasis on the Research Period November 1988-May 1989.

PB90-221847 001.459 PC A04/MF A01
NISTIR-4311

Fire Research Publications, 1989.

PB90-219809 000,096 PC A03/MF A01

NISTIR-4313

Energy Related Inventions Program: A Joint Program of the
Department of Energy and the National Institute of Stand-
ards and Technology Status Report for Recommendations
251 through 486.

PB90-221813 000,966 PC A09/MF A01

NISTIR-4314

GATT (General Agreement on Tariffs and Trade) Standards
Code Activities of the National Institute of Standards and
Technology 1989.

PB90-219817 000,204 PC A04/MF A01

NISTIR-4318

Exhaust Gas Analysis for Harmful Species: 19F1A Fire

Fighting Trainer at Mayport, Florida.

PB90-219577 000,972 PC A03/MF A01

NISTIR-4319

Energy Related Inventions Program: A Joint Program of the

Department of Energy and the National Institute of Stand-
ards and Technology Status Report for Recommendations
1 through 250.
PB90-225988 000.967 PC A08/MF A01

NISTIR-4321

Expected Complexity of the 3-Dimensional Voronoi Dia-

gram.
PB90-221862 001,288 PC A03/MF A01

NISTIR-4322

Progress Report of the Quality in Automation Project for

FY89.
PB90-244476 001,078 PC A08/MF A01

NISTIR-4323

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, October to

December 1989, with 1990 CEEE Events Calendar.

PB90-255381 000,915 PC A03/MF A01

NISTIR-4324

Quantitative Approach to Camera Fixation.

PB90-228008 001, 102 PC A03/MF A01

NISTIR-4325

U.S. Department of Energy Risk Assessment Methodology.
Volume 1. DOE Risk Assessment Guideline Instructions,

Resource Table, and Completed Sample. Volume 2. DOE
Risk Assessment Worksheets.
PB90-244484 000,789 PC A09/MF A02

NISTIR/4327

Selection of Siliceous Aggregate for Concrete.
PB90-235029 000.563 PC A03/MF A01

NISTIR-4329

Graphics Standards in the Computer-Aided Acquisition and
Logistic Support (CALS) Program, Fiscal Year 1989.

Volume 1. Test . lequirements Document, Extended CGM
(CGEM).
PB90-257759 000.756 PC A15/MF A02

NISTIR-4330

Graphics Standards in the Computer-Aided Acquisition and
Logistic Support (CALS) Program, Fiscal Year 1989.

Volume 2. MIL-D-28003 Revisions, CGM Registration.

PB90-228016 001.379 PC A15/MF A02
NISTIR-4331

Emulation Through Time Dilation.

PB90-228024 000,650 PC A03/MF A01

NlSTIR-4334

ODES Administrative Guide: National PDES Testbed.
PB90-250069 001.055 PC A03/MF A01

NISTIR-4335REV

NIST PDES Toolkit: Technical Fundamentals. National

PDES Testbed Report Series.

PB90-250093 001,052 PC A03/MF A01

NISTIR-4336

Introduction to the NIST PDES Toolkit National PDES
Testbed Report Series.

PB90-257734 001.044 PC A03/MF A01

NISTIR-4337

NIST SQL Database Loader: STEP Working Form to SQL.
National PDES Testbed Report Series.

PB90-256868 000,753 PC A03/MF A01

NISTIR-4338

Report of the CIB W14 Workshop on Fire Modeling (4th);

Conseil International du Batiment (CIB) Commission W14
on Fire.

PB90-247420 000 147 PC A05/MF A01

NISTIR-4339

Research for Electric Energy Systems - An Annual Report
(1989).

PB90-228032 000.945 PC A05/MF A01

NISTIR-4340

Expected Linear 3-Dimensional Voronoi Diagram Algorithm.
PB90-227984 001.289 PC A03/MF A01

NISTIR-4341

Translating Express to SQL: A User's Guide. National
PDES Testbed Report Series.

PB90-265273 000,725 PC A03/MF A01

NISTIR-4342

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 1 : Physical Basis.
PB90-250192 000.194 PC A05/MF A01

NISTIR-4343

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 2: Software Refer-
ence Guide.
PB90-250200 000. 195 PC A05/MF A01

NISTIR-4344

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 3: Catalog of Algo-
rithms and Subroutines.
PB90-250218 000.196 PC A06/MF A01

NISTIR-4345

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 4: User Reference
Guide.

PB90-250226 000.197 PC A04/MF A01

NISTIR-4346

Development of Test Methods to Determine the Compatibil-
ity of Liquid Hazardous Materials with Polyethylene Packag-
ings.

PB90-235417 000,985 PC A04/MF A01

NiSTIR-4347

Assessment of the Fire Performance of School Bus Interior

Components.
PB90-265307 001,833 PC A09/MF A01

NISTIR-4348

Furniture Flammability: An Investigation of the California
Bulletin 133 Test. Part 2. Characterization of the Ignition

Source and a Comparable Gas Burner.
PB90-257692 000111 PC A03/MF A01

NISTIR-4349

User's Guide for the PHIGS Validation Tests (Version 1.0).

PB90-265216 000,759 PC A06/MF A01

NISTIR-4351REV

NIST Working Form for STEP: National PDES Testbed.
PB90-250044 001.051 PC A03/MF A01

NISTIR-4352

MIS Capacitor Studies on Silicon Carbide Single Crystals:
Final Report for May 8, 1989 to November 8, 1989.
PB90-257718 000,875 PC A03/MF A01

NISTIR-4353

NIST STEP Working Form Programmer's Reference, Na-
tional PDES Testbed.
PB90-250077 001.056 PC A03/MF A01

NISTIR-4354

High Technology Office Evaluation Survey: A Pilot Study.
PB90-244427 000,101 PC A04/MF A01

NISTIR-4355

Evaluation of the Integral I (sub l,r)(k,k') = Integral from 0
to infinity (j sub l)(kr)(| sub r)(k'r)r squared dr.

PB90-235011 001.290 PC A03/MF A01

NISTIR-4356

Experimental Study on the Performance of a Combination
Appliance for Domestic Hot Water and Space Heating.
PB90-269515 000,102 PC A03/MF A01

NISTIR-4357

Approach to Telerobot Computing Architecture.
PB90-244419 001,103 PC A03/MF A01

NISTIR-4358

Extending the Standard for the Exchange of Product Data
to Represent Two-Dimensional Apparel Pattern Pieces
PB90-247438 001,050 PC A03/MF A01

NISTIR-4359

Domestic Disaster Recovery Plan for PCs, OlS, and Small
VS Systems.
PB90-265240 000794 PC A03/MF A01

NISTIR-4360

Furniture Flammability: An Investigation of the California
Technical Bulletin 133 Test. Part 1. Measuring the Hazards
of Furniture Fires.

PB90-256850 000, 1 10 PC A03/MF A01

NISTIR-4361

ODES User's Guide. National PDES Testbed Report Series.
PB90-250085 000,751 PC A03/MF A01
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NISTIR-4362

Security Labels for Open Systems: An Invitational Work-
shop.
PB90-247446 000,790 PCA11/MFA02

NISTIR-4363

Software Development Tools.

PB90-250051 001,835 PC A03/MF A01

NISTIR-4364

Effect of a Crystal-Melt Interface on Taylor-Vortex Flow

with Buoyancy.
PB90-244401 001,619 PC A03/t/IF A01

NISTIR-4365

Thermal Analysis of Directly Buried Conduit Heat Distribu-

tion Systems.
PB90-269481 000.959 PC A05/MF A01

NISTIR-4367

Government's Role in Standards-Related Activities: Analy-

sis of Comments.
PB90-215534 000,011 PC A03/MF A01

NfSTIR-4368

Need for Research in Electronics Assembly Technology.

PB90-250101 000,911 PC A03/MF A01

NISTIR-4369

System Requirements Analysis for the U.S. Army Rock
Island Arsenal Tool Management System.

PB90-269465 001,380 PC A06/MF A01

NISTIR-4370

Mathematical Treatment of the Spherical Stereology.

PB90-257593 001,291 PC A03/MF A01

NISTIR-4371REV

Fed-X: The NIST Express Translator.

PB90-269507 000,760 PC A03/MF A01

NISTIR-4372

EXPOSURE80A: A Computer Program Version of NFPA
80A.
PB90-257726 000, 1 19 PC A03/MF A01

NISTIR-4373

Exposure: An Expert System Fire Code.
PB90-257601 001,836 PC A03/MF A01

NISTIR-4374

Naming Forum: Proceedings of the IRDS Workshop on

Data Entity Naming Conventions.

PB90-2501 1 9 000, 752 PC A07/MF A01

NISTIR-4375

Furniture Flammability: An Investigation of the California

Technical Bulletin 133 Test. Part 3. Full Scale Chair Burns.

PB90-257700 000,112 PC A03/MF A01

NISTIR-4376

Adaptive Integration Over a Triangulated Region.

PB90-269499 001,292 PC A03/MF A01

NlSTIR-4377

Framework for Developing a CALS Data Dictionary.

PB90-257585 000,754 PC A03/MF A01

NISTIR-4378

Automated Information System Security Accreditation

Guidelines.

PB90-264102 000,792 PC A03/MF A01

NISTIR-4381

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs. January to

March 1990, with 1990 CEEE Events Calendar.

PB90-265265 000,921 PC A03/MF A01

NISTIR-4382

Working Implementation Agreements for Open Systems
Interconnection Protocols (1990).

PB90-259763 000757 PC A19/MF A03

NISTIR-4383

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs, Oc-

tober-December 1989. with 1990 CEEE Events Calendar.

PB90-265232 000,920 PC A03/MF A01

NISTIR-4384

Design Issues for Conformance Testing of the PHIGS
Standard.
PB90-264094 000,758 PC A03/MF A01

NISTIR-4385

Range from Triangulation Using an Inverse Perspective

Method to Determine Relative Camera Pose.

PB90-265224 000,793 PC A03/MF A01

NISTIR-4386

System Factors in Real-Time Hierarchical Control.

PB90-269473 000738 PC A03/MF A01

NISTIR-4387

Department of Justice Simplified Risk Analysis Guidelines.

PB90-265257 000,795 PC A04/MF A01

NISTIR-4388

AMPLE Core Interpreter: User's Guide (Version 1.0).

PB91-107250 001,057 PC A04/MF A01

NISTIR-4390

Technical Activities 1989, Molecular Physics Division.

PB90-264086 000,476 PC A03/MF A01

NISTIR-4399

Evaluation of Exit Signs in Clear and Smoke Conditions.

PB90-269523 000, 1 13 PC A05/MF A01

NISTIR-4401

Fire Risk Assessment Method: Guide to the Risk Methodol-

ogy Software.

PB91-107169 000,155 PC A04/MF A01

NISTIR-4402

Algorithm and Associated Computer Subroutine for Calcu-
lating Flow through a Horizontal Ceiling/Floor Vent in a
Zone-Type Compartment Fire Model.
PB91-120170 000,166 PC A04/MF A01

NISTIR-4403

Model for Predicting the Generation Rate and Distribution

of Products of Combustion in Two-Layer Fire Environments.
PB91-107151 000154 PC A04/MF A01

NISTIR-4404

Dynamic Characteristics of Hypertext.

PB91-107276 001.034 PC A03/MF A01

NISTIR-4405

Models of Transport Processes in Concrete.

PB91-107219 001,428 PC A06/MF A01

NISTIR-4406

Initial Laboratory Evaluation of a Single Solution Circuit

Cycle for Use with Nonazeotropic Refrigerants.

PB91-1 12862 000,960 PC A03/MF A01

NISTIR-4407

NIST Express Working Form Programmer's Reference. Na-
tional PDES Testbed Report Series.

PB90-269531 000761 PC A04/MF A01

NISTIR-440B

Hospital Energy Analysis Toolkit (HEAT): User Manual.
PB90-237355 000,990 PC A03/MF A01

NISTIR-4409

Computer Security and Privacy Plans (CSPP) Review
Project: A First-Year Federal Response to the Computer
Security Act of 1987 (Final Report), 1989.

PB91-107540 000 796 PC A09/MF A01

NISTIR-4411

NIST Step Class Library (Step into the Future).

PB91-107235 000,764 PC A03/MF A01

NISTIR-4413

Development Plan Configuration Management Systems and
Services.

PB91-107615 000,003 PC A03/MF A01

NISTIR-4414

Semiconductor Technology for the Non-Technologist,
Second Edition.

PB91-107193 000,880 PC A03/MF A01

NISTIR-4415

Ventilation Characterization of the Consumer Product

Safety Commission Combustion Test Chamber Facility.

PB91-107490 000.103 PC A03/MF A01

NISTIR-4416

Development of Thermal Envelope Design Guidelines for

Federal Office Buildings.

PB91-112839 000,122 PC A05/MF A01

NISTIR-4417

Development Plan Validation Testing System. National

PDES Testbed Report Series.

PB91 -107581 000,766 PC A03/MF A01

NISTIR-4418

State Occupancy Information for Performance Compari-
sons.
PB91-112870 000 771 PC A03/MF A01

NISTIR-4420

3D Piping IGES Application Protocol, Version 1 .0.

PB91-120196 000,106 PC A12/MF A02

NISTIR-4421

Development Plan: Step Production Cell. National PDES
Testbed Report Series.

PB91-107243 000 765 PC A03/MF A01

NISTIR-4422

Metrology for Space Power: Metrology Development and
Survey of Space-Based Measurements.
PB91-107607 001.374 PC A05/MF A01

NISTIR-4423

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs,
January-March 1990. with 1990 CEEE Events Calendar.

PB91-107201 000,881 PC A03/MF A01

NISTIR-4426

SPARCOL: A Front End for the MAIN2 Program.
PB91-107185 001,643 PC A03/MF A01

NISTIR-4427

Micromagnetic Calculations of 180 deg Surface Domain
Wall Magnetization Profiles with Comparison to Measure-
ments.
PB91-107557 001,644 PC A03/MF A01

NISTIR-4428

NVLAP Program Handbook. Acoustical Testing Services.

PB91-107524 001,024 PC A04/MF A01

NISTIR-4430

Estimation of the Rate of Heat Release and Induced Wind
Field in a Large Scale Fire.

PB91-120154 001,393 PC A04/MF A01

NISTIR-4431

Development Plan: Product Data Exchange Network. Na-
tional PDES Testbed Report Series.

PB91-107227 000,763 PC A03/MF A01

NISTIR-4432

Status of PDES-Related Activities (Standards and Testing).

National PDES Testbed Report Series.

001,036 PC A06/MF A01

PB91-112888 000,767 PC A03/MF A01
NISTIR-4433

Performance of 1/3-Scale Model Precast Concrete Beam-
Column Connections Subjected to Cyclic Inelastic Loads.
PB91-107623 000182 PC A06/MF A01

NISTIR-4434

Application of Measurement Error Propagation Theory to

Two Measurement Systems Used to Calculate the Position
and Heading of a Vehicle on a Flat Surface.
PB91-112797 001,392 PC A03/MF A01

NISTIR-4435

FTAM Interoperability Tests.
PB91-107565

NISTIR-4437

Program for Calculating the Maximum Radiation on a Wall.
PB91-120139 000165 PC A03/MF A01

NISTIR-4438

National PDES Testbed Strategic Plan 1990. National
PDES Testbed Report Series.

PB91-107177

NlSTIR-4442

User's Guide to CMMAP: Cement Microstructure Modelling
and Analysis Package.
PB91-1 12847 000,569 PC A04/MF A01

NISTIR-4447

Implementing Fast Part Probing and Error Compensation on
Machine Tools.

PB91-112771 001,111 PCA03/MFA01
NISTIR-4450

Closed-Form Massively-Parallel Range-from-lmage-Flow Al-

gorithm.

PB91-1 12805 000778 PC A03/MF A01

NISTIR-4451

Methodology for Certifying Sensitive Computer Applications.

PB91-120162 000,001 PC A05/MF A01

000 762 PC A05/MF A01

NISTIR-4452

Message Handling Systems Interoperability Tests.
PB91-112789 000,732 PC A05/MF A01

NISTIR-4453

SRI International: Improving the Security of Your UNIX
System.
PB91-120121 000,797 PC A04/MF A01

NISTIR-4466

Calibration Procedures for Inductance Standards Using a
Commercial Impedance Meter as a Comparator.
PB91-120147 000,862 PC A03/MF A01

NISTIR-4467

SNMPLIB: A Simple Network Management Protocol Func-
tion Library for IBM PC Compatible Computers.
PB91 -1 201 88 000, 735 PC A04/MF A01

NRL-MR-5241

Beam Current Density Monitor for Intense Electron Beams.
AD-A137 146/7 001,668 PC A02/MF A01

NUREG/CR-4735-V5

Evaluation and Compilation of DOE (Department of Energy)
Waste Package Test Data. Biannual Report: February
1988-July 1988.
NUREG/CR-4735-V5 001.426 PC A08/MF A01

NUREG/CR-5484
pH Sensors Based on Iridium Oxide.
NUREG/CR-5484 000.994 PC A03/MF A01

ORNL/M-1117
Experimental evaluation of two nonazeotropic refrigerant

mixtures in a water-to-water breadboard heat pump.
DE90009016 000.955 PC A04/MF A01

ORNL/SUB-83/21322/01

Mechanism, Measurement, and Influence of Properties on
the Galling of Metals.

PB90-160334 001,275 PC A06/MF A01

PAT-APPL-6-866 334

Production of Microporous Finely Divided Matrix Material

with Nuclear Tracks from an Isotropic Source and Product
Thereof.

PATENT-4 830 917 001,223 Not available NTIS

PAT-APPL-7-117 259

High-Tc Superconducting Unit Having Low Contact Surface
Resistivity and Method of Making.
PATENT-4 963 523 000,894 Not available NTIS

PAT-APPL-7-235 078

High Temperature Ultrasonic Testing of Materials for Inter-

nal Flaws.

PATENT-4 898 034 001,274 Not available NTIS

PAT-APPL-7-259 088

Optical Feedback Locking of Semiconductor Lasers.

PATENT-4 907 237 001,467 Not available NTIS

PAT-APPL-7-292 176

Aluminum Hydroxides as Solid Lubricants.

PATENT-4 919 829 001,221 Not available NTIS

PAT-APPL-7-319 197

Method and Apparatus for Wide Band Phase Modulation.
PATENT-4 968 908 000,813 Not available NTIS

PAT-APPL-7-381 553

Reference Standard Block for Use in Nondestructive Test
Probe Calibration and Method of Manufacture Thereof.

PATENT-4 963 826 001.070 Not available NTIS
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PB90-136888

PAT-APPL-7-382 884

Scanning Scattering Microscope with Hemispherical Mirror

and Microfocused Beam.
PATENT-4 954 722 000,996 Not available NTIS

PAT-APPL-7-409 854

Thermal Technique for Determining Interface and/or Interp-

ly Strength in Composites.
PATENT-4 972 720 001, 182 Not available NTIS

PAT-APPL-7-410 387

High Current, Very Wide Band Transconductance Amplifier.

PATENT-4 965 529 000,834 Not available NTIS

PAT-APPL-7-436 839

Method and Apparatus for Producing a Photopumped VUV
Laser in M06-I- Ion-Containing Plasma.
PATENT-4 939 744 001.468 Not available NTIS

PAT-APPL-7-452 439

Transparent Thin Film Thermocouple.
PATENT-4 969 956 000,854 Not available NTIS

PAT-APPL-7-482 589

Method and Apparatus for Supercritical Fluid Extraction So-
lution Separation.

PATENT-4 962 275 000,316 Not available NTIS

PATENT-4 830 917

Production of Microporous Finely Divided Matrix Material

with Nuclear Tracks from an Isotropic Source and Product

Thereof.
PATENT-4 830 917 001,223 Not available NTIS

PATENT-4 898 034

High Temperature Ultrasonic Testing of Materials for Inter-

nal Flaws.

PATENT-4 898 034 001,274 Not available NTIS

PATENT-4 907 237

Optical Feedback Locking of Semiconductor Lasers.

PATENT-4 907 237 001.467 Not available NTIS

PATENT-4 919 829

Aluminum Hydroxides as Solid Lubricants.

PATENT-4 919 829 001.221 Not available NTIS

PATENT-4 939 744

Method and Apparatus for Producing a Photopumped VUV
Laser in M06-I- Ion-Containing Plasma.
PATENT-4 939 744 001,468 Not available NTIS

PATENT-4 954 722

Scanning Scattering Microscope with Hemispherical Mirror

and Microfocused Beam.
PATENT-4 954 722 000,996 Not available NTIS

PATENT-4 962 275

Method and Apparatus for Supercritical Fluid Extraction So-

lution Separation.

PATENT-4 962 275 000,316 Not available NTIS

PATENT-4 963 523

High-Tc Superconducting Unit Having Low Contact Surface
Resistivity and Method of Making.
PATENT-4 963 523 000,894 Not available NTIS

PATENT-4 963 826

Reference Standard Block for Use in Nondestructive Test

Probe Calibration and Method of Manufacture Thereof.

PATENT-4 963 826 001,070 Not available NTIS

PATENT-4 965 529

High Current, Very Wide Band Transconductance Amplifier.

PATENT-4 965 529 000,834 Not available NTIS

PATENT-4 968 908

Method and Apparatus for Wide Band Phase Modulation.

PATENT-4 968 908 000,813 Not available NTIS

PATENT-4 969 956

Transparent Thin Film Thermocouple.
PATENT-4 969 956 000,854 Not available NTIS

PATENT-4 972 720

Thermal Technique for Determining Interface and/or Interp-

ly Strength in Composites.
PATENT-4 972 720 001, 182 Not available NTIS

PB90-1 32721

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs, April to June
1989, with 1989 CEEE Events Calendar.

PB90-132721 000,865 PC A03/MF A01

PB90-1 35773

Method for Characterizing the Dynamic Performance of

Wall Specimens Using a Calibrated Hot Box.

PB90-1 35773 000,125 Not available NTIS

PB90-135781

Reply to Discussion of Order-Disorder in Omphacitic Pyrox-

enes: A Model for Coupled Substitution in the Point Ap-
proximation.

PB90-135781 001,389 Not available NTIS

PB90- 135799

Patterson Fourier Analysis of the Icosahedral (AI,Si)-Mn

Alloy.

PB90-135799 001,243 Not available NTIS

PB90-135807

Influence of Equilibrium Shape on Heterogeneous Nuclea-
tion Textures.

PB90-135807 001,520 Not available NTIS

PB90-135815

Standard Flaws for Eddy Current Probe Characterizations.

PB90-135815 001,244 Not available NTIS

PB90-135823

Analytical Use and Applications of the Nuclear Track Tech-
nique.

000,206 Not available NTIS PB90-1 36409PB90- 135823

PB90-135831

Performance Measurement Instrumentation at NBS (Nation-
al Bureau of Standards).
PB90-135831 000.645 Not available NTIS

PB90- 135849

Advances in Research on Dynamic Measurements of Ther-
mophysical Properties at High Temperatures.
PB90-135849 000.997 Not available NTIS

PB90-1 35856

Identification and Comparison of Low-Molecular-Weight
Neutral Constituents in Two Different Coal Extracts.

PB90-135856 000.950 Not available NTIS

PB90-135864

Correlation of Cure Monitoring Techniques.
PB90-135864 000,521 Not available NTIS

PB90- 135872

Heat of Reaction and Curing of Epoxy Resin.
PB90-135872 000.522 Not available NTIS

PB90-1 35880

Kim Model for Magnetization of Type-ll Superconductors.
PB90-135880 001,521 Not available NTIS

PB90-135898

Computer Systems as Scientific Theories: A Popperian Ap-
proach to Testing.

PB90-135B98 000,712 Not available NTIS

PB90-135906

Low Temperature Thermal Processing of Ba(sub 2)YCu(sub
3)0(sub 7-x) Superconducting Ceramics.
PB90-135906 001.522 Not available NTIS

PB90-135914

Orientation Distribution of Fiber-Axes and Neutron Powder
Diffraction Profiles.

PB90-135914 001.523 Not available NTIS

PB90-135930

Damage-Enhanced Creep in a Siliconized Silicon Carbide:
Mechanics of Deformation.
PB90-135930 001.058 Not available NTIS

PB90-135948

Ultrasonic Methods of Texture Monitoring for Characteriza-
tion of Formability of Rolled Aluminum Sheet.
PB90-135948 001.245 Not available NTIS

PB90-135955

Acoustic Emission Studies of Electron Beam Surface Modi-
fication of Aluminum.
PB90-135955 001,246 Not available NTIS

PB90- 135963

Quadratic Zeeman Effect in Moderately Strong Magnetic
Fields.

PB90-135963 001,676 Not available NTIS

PB90- 136276

Spectral Diagnostics from X-ray to Radio Wavelengths.
PB90-1 36276 000.031 Not available NTIS

PB90-1 36284

Effect of Electron-Hole Plasmas on the Density of States of

Silicon and GaAs.
PB90-136284 001,524 Not available NTIS

PB90-136292

How High is the Level of Electromagnetic Fields Radiated
by an ESD (Electrostatic Discharge).

PB90-136292 001.511 Not available NTIS

PB90-136300

Theory and Measurements of Unintentional Radiators.
PB90-136300 000.895 Not available NTIS

PB90-136318

Heterodyne Frequency Measurements on N(sub 2)0 Near
930 cm(-1).

PB90-136318 000,317 Not available NTIS

PB90-136326

Tilt Observations Using Borehole Tiltmeters 2. Analysis of

Data from Yellowstone National Park.

PB90-1 36326 001,383 Not available NTIS

PB90-136334

Break Junction Measurement of the Tunneling Gap of a
Thallium-Based High-Temperature Superconductor Crystal.

PB90- 136334 001,525 Not available NTIS

PB90-136342

Characteristics of an Optically Pumped Cs Frequency
Standard at the NRLM (National Research Laboratory of

Metrology).

PB90-136342 001.677 Not available NTIS

PB90-136359

Fundamental Tests of the Isotropy of Space Using Fast-
Beam Laser Spectroscopy.
PB90-136359 001,678 Not available NTIS

PB90-1 36367

Interaction of Cytidine 3'-Monophosphate and Uridine 3'-

Monophosphate with Ribonuclease a at the Denaturation
Temperature.
PB90-1 36367 000,265 Not available NTIS

PB90-1 36383

Ceramic Heat Exchangers.
PB90-136383 001,126 Not available NTIS

PB90-136391

Gylden Systems: Rotation of Pericenters.

PB90-136391 000,023 Not available NTIS

Systematics of X-ray Transition Energies for High-Z Atoms.
PB90-136409 001,679 Not available NTIS

PB90-136417

Fluorescent and Scattered Spectra: Near-Threshold Excita-
tion of Atoms, Molecules, and Solids.

PB90-136417 001,680 Not available NTIS

PB90- 136425

Microcomputer Programs for Size Exclusion Chromatogra-
phy.

PB90-136425 000,318 Not available NTIS

PB90-1 36433

Characterization of Epitaxial Fe on GaAs(IIO) By Scanning
Tunneling Microscopy.
PB90-136433 001,170 Not available NTIS

PB90-136441

Samuel Stanley Wilks' Princeton Appointment, and Statis-
tics at Princeton Before Wilks.
PB90-136441 001,307 Not available NTIS

PB90- 136458

Tunable Far Infrared Laser Spectroscopy.
PB90-136458 001.469 Not available NTIS

PB90- 136466

Metallicity and Gap States in Tunneling to Fe Clusters on
GaAs(IIO).
PB90-136466 001,526 Not available NTIS

PB90-1 36482

Color and Lighting.

PB90-136482 000,079 Not available NTIS

PB90- 136490

Oxygen Vacancies and Defect Electronic States on the
SnO(sub 2)(110)-1x1 Surface.
PB90-136490 001,527 Not available NTIS

PB90-136508

Oxygen-Vacancy-Derived Defect Electronic States on the
SnO(sub 2)(110) Surface.
PB90-136508 001,528 Not available NTIS

PB90-136516

Two-Dimensional POMMIE J (CH)-Resolved (13)C NMR
Spectrum Editing Application to Peptide and Carbohydrate
Derivatives.

PB90-136516 000,207 Not available NTIS

PB90-136524

Preparation and Certification of Standard Reference Materi-
al 1507: 1 1 -Nor-Delta(sup9)-Tetrahydrocannabinol-9-Car-
boxylic Acid in Freeze-Dried Urine.

PB90-1 36524 000,208 Not available NTIS

PB90-136532

Wear Surface Analysis of Silicon Nitride.

PB90-136532 001,112 Not available NTIS
PB90-1 36557

Frequency Dependencies of Precision Resistors.
PB90-136557 000.623 Not available NTIS

PB90-1 36581

Numerical Modeling of Capacitive Array Sensors Using the
Finite Element Method.
PB90-1 36581 000,624 Not available NTIS

PB90- 136607

Behavior of Primary Radicals during Thermal Degradation
of Poiy(Methyl Methacrylate).
PB90-136607 000.523 Not available NTIS

PB90-136615

Electrical Characterization of Beta Silicon Carbide MIS
(Metal-lnsulator-Semiconductor) Capacitors with Thermally
Grown or Chemical-Vapor Deposited Oxides.
PB90-136615 000,866 Not available NTIS

PB90-136623

Finite Element Model of Stress Wave Topology in Unidirec-
tional Graphite/ Epoxy: Wave Velocities and Flux Devi-
ations.

PB90-136623 001,529 Not available NTIS
PB90-136631

Thermoelastic Coefficient and Its Pressure Derivative: Deri-
vation from a Mie-Grueneisen Interatomic Potential
PB90-136631 001,530 Not available NTIS

PB90-136656

Plate-Like Rigid Inclusions and the Ductile-Brittle Transition
PB90-136656 001.247 Not available NTIS

PB90-136664

Relativistic BCS-OHR Model.
PB90-136664 001.531 Not available NTIS

PB90-136698

Absorption Cross Section of As in Si.

PB90-136698 001,532 Not available NTIS
PB90-136789

Noncontact Ultrasonic Sensors for High Temperature Proc-
ess Control.

PB90-136789 001,209 Not available NTIS
PB90-136870

Distance Measurements in Space: Gravitational Physics
Tests and a Proposed Laser Gravitational Wave Antenna
PB90-136870 001,681 Not available NTIS

PB90- 136888

ETRAN-Experimental Benchmarks.
PB90-136888 001.682 Not available NTIS
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PB90- 136896

NIST's (National Institute of Standards and Technology)
Ultra-Clean Ceramic Processing Laboratory.

PB90-1 36896 001.127 Not available NTIS

PB90-136912

Object Finder Based on Multiple Thresholds, Connectivity,

and Internal Structure.

PB90-136912 001.683 Not available NTIS

PB90- 136920

Development of a Weld Procedure to Repair Joints in a
Railroad-Type Track.

PB90-136920 001.829 Not available NTIS

PB90-136938

National Institute of Standards and Technology Molecular

Measuring Machine: A Long-Range Scanning Tunneling Mi-

croscope for Dimensional Metrology.

PB90-136938 001,684 Not available NTIS

PB90-136953

Influence of Pressure and Humidity on the Medium and
Long-Term Frequency Stability of Quartz Oscillators.

PB90-1 36953 000,855 Not available NTIS

PB90-136961

Developments in Atomic-Absorption, X-ray Fluorescence,

and Plasma-Emission Spectrometry for the Analysis of

Metals and Ores.
PB90-136961 001.390 Not available NTIS

PB90-136995

Decoding Bar Codes from Image Data.

PB90-136995 000.772 PC A03/MF A01

PB90-139635

Guide Specifications and Reference Specification System.

PB90-1 39635 000. 1 14 PC A05/MF A01

PB90-141383

Risk Exposure and Risk Attitude of Homeowners in Fire

Protection Investment Decisions.

PB90-141383 000.107 PC A05/MF A01

PB90-145095

Management Guide to the Protection of Information Re-

sources.

PB90-145095 000.780 PC A03/MF A01

PB90-145160

Systematic Errors in Power Measurements Made with a

Dual Six-Port ANA.
PB90-145160 000.814 PC A04/MF A01

PB90-145624

Influence of Horizontal Reinforcement on Shear Resistance

of Concrete Block Masonry Walls.

PB90-145624 000.168 PC A04/MF A01

PB90-14S855

Production of Microporous Finely Divided Matrix Material

with Nuclear Tracks from an Isotropic Source and Product

Thereof.

PATENT-4 830 917 001,223 Not available NTIS

PB90-146374

Burning, Smoke Production, and Smoke Dispersion from Oil

Spill Combustion.
PB90-146374 000,987 PC A04/MF A01

PB90-146440

Working Implementation Agreements for Open Systems
Interconnection (OSI) Protocols.

PB90-146440 000.613 PC A20/MF A03

PB90-146465

Report of the National Conference on Weights and Meas-
ures (74th).

PB90-146465 000,998 PC A12/MF A02

PB90-146549

Intelligent Processing for Primary Metals.

PB90-146549 001,210 PC A03/MF A01

PB90-147406

Thermal Effects of Handling Ball Bars.

PB90-147406 000,999 PC A03/MF A01

PB90-147489

Computer User's Guide to the Protection of Information Re-

sources.
PB90-147489 000.781 PC A03/MF A01

PB90-147919

Guide to Data Administration.

PB90-147919 001.027 PC A05/MF A01

PB90-147968

Discount Factor Tables for Life-Cycle Cost Analyses.

PB90-147968 000.205 PC A05/MF A01

PB90-148123

Report of the Invitational Workshop on Data Integrity.

PB90-148123 000.782 PC A17/MF A02

PB90-148362

Accuracy Analysis of the Space Shuttle Solid Rocket Motor

Profile Measuring Device.

PB90-148362 001.817 PC A05/MF A01

PB90-14a750

Executive Guide to the Protection of Information Re-

sources.

PB90-148750 000.783 PC A03/MF A01

PB90-148776

Assessment of the Performance and Reliability of Older

ERW (Electric Resistance Welding) Pipelines.

PB90-148776 001.828 PC A04/MF A01

PB90-1 48784

Guide for Selecting Automated Risk Analysis Tools.

PB90-1 48784 000.784 PC A03/MF A01
PB90-149071

Photons, Rotons and Fractionally-Charged Vortices in the
Quantum Hall Effect.

PB90-149071 001.533 Not available NTIS

PB90-1 49089

Photochemistry of Diacetylene.

PB90-1 49089 000.282 Not available NTIS

PB90-149097

Soft-Tissue-Substitute Liquid.

PB90-149097 001.352 Not available NTIS

PB90-149105

Correction to 'Calorimetric Measurement of the Carbon
Kerma Factor for 14.6-MeV Neutrons' by J. C. McDonald.
PB90-149105 001,685 Not available NTIS

PB90-149113

Thermal Contraction of Fiberglass-Epoxy Sample Mandrels
and Its Effect on Critical-Current Measurements.
PB90-149113 001.534 Not available NTIS

PB90-149121

Suppression of Superconductivity by Antiferromagnetism in

Tm(sub 2)Fe(sub 3)Si(sub 5).

PB90-149121 001.535 Not available NTIS

PB90-149139

Observation of Associative Ionization of Ultracold Laser-
Trapped Sodium Atoms.
PB90-149139 001,686 Not available NTIS

PB90-149147

Six-Dimensional Fourier Analysis of Icosahedral Al(sub
73)Mn(sub 21)Si(sub 6) Alloy.

PB90-149147 001,248 Not available NTIS

PB90-149154

International Harmonization of Standards: Done with or

without Us.

PB90-149154 000,115 Not available NTIS

PB90-149162

Thermoreversible Gelation of Isotactic Polystyrene: Ther-
modynamics and Phase Diagrams.
PB90-149162 000,524 Not available NTIS

PB90-149170

Selection and Application Guide to Police Body Armor.
PB90-149170 000,077 Not available NTIS

PB90-149188

Thermal Wave Inspection of Heat Resistant Ceramic Coat-
ings.

PB90-149188 001,171 Not available NTIS

PB90-149196

Intramolecular Dynamics in Molecule-Surface Collisions; Ex-

citation, Dissociation, and Selectivity of Reactivity.

PB90-149196 000,319 Not available NTIS

PB90-149204

Analysis of Circular Bends in Planar Optical Waveguides.
PB90-149204 000,850 Not available NTIS

PB90-149212

Identification of Mutagenic Methylbenz(a)anthracene and
Methylchrysene Isomers in Natural Samples by Liquid Chro-
matography and Shpol'skii Spectroscopy.
PB90-149212 000,209 Not available NTIS

PB90-149220

Thermodynamics of Calcium Silicate Hydrates and Their

Solutions.

PB90-1 49220 000,559 Not available NTIS

PB90-149238

Crystal Structure of Ba3V4013.
PB90-149238 000,320 Not available NTIS

PB90-149246

Bubble Formation from a Sparger in Polymer Solutions-ll.

Moving Liquid.

PB90-149246 000,525 Not available NTIS

PB90-149253

Daylighting and Thermal Performance of Roof Glazing in

Atrium Spaces.
P890-149253 000,080 Not available NTIS

PB90-149261

Off-Diagonal Long-Range Order in the Quantum Hall Effect.

PB90-149261 001.536 Not available NTIS

PB90- 149279

Micro-Raman Spectroscopy of High-T(sub c) Superconduc-
tors in the Y-Ba-Cu-O System.
PB90-149279 001,537 Not available NTIS

PB90-149287

Phosphor Film Characterization Measurements in the

Vacuum U.V. Using a Multichannel Detector.

PB90-1 49287 000.798 Not available NTIS

PB90-149295

Gas Phase Reactions of Phenyl Radicals with Aromatic
Molecules.
PB90-1 49295 000,266 Not available NTIS

PB90-149303

Radiochromic Solutions for Reference Dosimetry.

PB90-149303 001,353 Not available NTIS

PB90-149311

New Applications of Tetracyanoethylene in Organometallic
Chemistry.

000,267 Not available NTISPB90-1 49311

PB90-149329

Bonding Structure of Silicon Oxide Films.
PB90-1 49329 001.538 Not available NTIS

PB90-149337

Long Wavelength Spin-Wave Energies and Linewidths of
the Amorphous Invar Alloy Fe(sub 100-x)B(sub x).

PB90-149337 001.539 Not available NTIS

PB90-14934S

NBS (National Bureau of Standards) Standard Reference
Material for Depth Profile Analysis.

PB90-149345 000.321 Not available NTIS

PB90-149352

Observations Derived from the Application of Principal
Component Analysis to Laser Microprobe Mass Spectrome-
try.

PB90-149352 000,210 Not available NTIS

PB90-149360

Pattern Differences in Laser Microprobe Mass Spectra of
Negative Ion Carbon Clusters.

PB90-1 49360 000.579 Not available NTIS

PB90-149378

Ultrahigh Vacuum Leak Sealing with a Silicon Resin Prod-
uct.

PB90-149378 001,121 Not available NTIS

PB90-1 49386

MAMAS (Versailles Project on Advanced Materials and
Standards) Interlaboratory Comparisons of Critical Current
versus Strain in Nb(sub 3)Sn.
PB90-1 49386 001.540 Not available NTIS

PB90-149394

Transverse Stress Effect on the Critical Current of Internal
Tin and Bronze Process Nb(sub 3)Sn Superconductors.
PB90-149394 001,541 Not available NTIS

PB90-149402

Dependence of the Critical Current on Angle between Mag-
netic Field and Current in Y-, Bi-, and Tl-Based High-T(sub
c) Superconductors.
PB90-149402 001,542 Not available NTIS

PB90-149410

Load Duration and Probability Based Design of Wood
Structural Members.
PB90-149410 000,169 Not available NTIS

PB90-149428

Application of a Nd:YAG Laser-Pumped Dye Laser to the
Determination of Nickel in River Sediment Using Nonreson-
ance Flame Atomic Fluorescence Spectrometry.
PB90-149428 000,988 Not available NTIS

PB90- 149436

Surface Conductivity Changes in SnO(sub 2)(110): Effects
of Oxygen.
PB90-1 49436 000,322 Not available NTIS

PB90-149444

Magnetoelasticity and Structure of Er/Y Superlattices.
PB90-149444 001,543 Not available NTIS

PB90-149451

Magnetic Structure of Dy-Y Superlattices.

PB90-149451 001,544 Not available NTIS

PB90-149469

Tracking Chemical Transformations of Particles in the
Raman Microprobe.
PB90-1 49469

PB90-149477

Artifacts Observed in Oxygen Profiles of SIMOX Samples
by Secondary Ion Mass Spectrometry.
PB90-1 49477 000,211 Not available NTIS

PB90-149485

Environmentally Induced Cracking.
PB90-149485 001,192 Not available NTIS

PB90-1 49493

Post-Irradiation Dosimetry of Meat by Electron Spin Reso-
nance Spectroscopy of Bones.
PB90-1 49493 001.354 Not available NTIS

PB90-149501

Tunneling through a Spin-Polarizing Barrier: Boltzman Equa-
tion Study.
PB90-149501 001.545 Not available NTIS

PB90-149519

Preparation of Polymer Crystal Nuclei.

PB90-149519 000,526 Not available NTIS

PB90-149527

Evaluation of Quarter-Scale Compartment Fire Modeling for

Constant and Stepped Heat Inputs.

PB90-149527 000.184 Not available NTIS

PBgO-149535

Structure of Asymmetric Small-Angle Grain Boundaries.
PB90-149535 001,546 Not available NTIS

PB90-149543

NBS (National Bureau of Standards) Boil-Off Calorimeter
for Measuring Thermal Conductivity of Insulating Materials.

PB90-149543 001,000 Not available NTIS

PB90-149683

Pore Structure of Concrete and Freezing Vulnerability.

PB90-149683 000,570 PC A03/MF A01

000,268 Not available NTIS
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PB90-152901

PB90-149964

Development of a Computer-Controlled Hot-Deformation
Apparatus at NIST (National Institute of Standards and
Technology).
PB90-149964 001.045 PC A05/MF A01

PB90-1 50038

pH Theory and Measurement.
PB90-1 50038 000,323 Not available NTIS

PB90-1 50046

Role of Multiple Scattering in XPS and Auger Electron Dif-

fraction in Crystals.

PB90-1 50046 001,547 Not available NTIS

PB90-150079

Roles of the National Bureau of Standards in Quality Assur-

ance in Buildings and Other Construction.

PB90-1 50079 000,116 Not available NTIS

PB90-150087

Fracture of Epoxy and Elastomer-Modified Epoxy Polymers.

PB90-150087 001,269 Not available NTIS

PB90- 150095

Role of Interfacial Grain-Bridging Sliding Friction in the

Crack-Resistance and Strength Properties of Nontransform-
ing Ceramics.
P890-1 50095 001, 128 Not available NTIS

PB90-150103

ETRAN: Experimental Benchmarks.
PB90-150103 001,687 Not available NTIS

PB90-150111

Processing: Property Relations for Ba(sub 2)YCu(sub
3)0{sub 7-x) High (T sub c) Superconductors.

PB90-150111 001,548 Not available NTIS

PB90-150129

Computational Examination of Orthogonal Distance Regres-

sion.

PB90-150129 001,297 Not available NTIS

PB90-150137

Transpiration Mass Spectrometry of Liquid LiF: Vaporization

Thermochemistry and Electron Impact Fragmentation.

PB90-150137 000,324 Not available NTIS

PB90-150145

Usefulness of Various Computer Algorithms for Locating

Spots and Arrays in Electron Diffraction Patterns.

PB90-150145 000,325 Not available NTIS

PB90-150152

Concentration-Concentration Histograms: Scatter Diagrams
Applied to Quantitative Compositional Maps.
PB90-150152 000.212 Not available NTIS

PB90-150160

State-Resolved Evidence for Hot Carrier Driven Surface

Reactions: Laser Induced Desorption of NO from Pt(111).

PB90-150160 000.326 Not available NTIS

PB90-150178

Ion Implantation Artifacts Detected by Secondary Ion Mass
Spectrometry.
PB90-150178 000.213 Not available NTIS

PB90-150186

Electron/X-ray Optical Bench for the Measurement of Fun-
damental Parameters for Electron Probe Microanalysis.

PB90-150186 000.214 Not available NTIS

PB90-150194

SEM (Scanning Electron Microscope) Imaging and Analysis

of Submicrometer Particles in Air and Water Samples.
PB90-150194 000,215 Not available NTIS

PB90-1 50202

Two Simple Metal Vapor Deposition Sources for Downward
Evaporation in Ultrahigh Vacuum.
PB90-150202 001,549 Not available NTIS

PB90-150210

Energy Analysis of Heat Pumps.
PB90-150210 000,956 Not available NTIS

PB90-1 50228

Magnetic Microstructure of the (0001) Surface of hep
Cobalt.

PB90-150228 001,550 Not available NTIS

PB90- 150236

Scanning Electron Microscopy with Polarization Analysis

Studies of Ni-Fe Magnetic Memory Elements.
PB90-150236 001,551 Not available NTIS

PB90- 150244

National Reference System for Cholesterol.

PB90-150244 001,318 Not available NTIS

PB90-1 50251

Collisional Electron Detachment and Decomposition Cross
Sections for SFfsub 6)(1-), SF(sub 5)(1-), and F(l-) on
SF(sub 6) and Rare Gas Targets.

PB90-150251 000.327 Not available NTIS

PB90-1 50269

Atomic Transition-Probability Measurements for Prominent
Spectral Lines of Neutral Nitrogen.

PB90-150269 001.688 Not available NTIS

PB90-150368

Overview of the IGES (Initial Graphics Exchange Specifica-

tion)/PDES (Product Data Exchange Standards) Testing
Project. Version 1 .0.

PB90-150368 000.713 PC A03/MF A01

PB90-151234

Integrating Knowledge for the Identification of Cracks in

Concrete Using an Expert System Shell and Extensions.

PB90-151234 000,560 PC A03/MF A01
PB90-151721

Quick Response Sprinklers in Chemical Laboratories: Fire

Test Results.

PB90-15172i 000.126 PC A04/MF A01
PB90-151747

Orthogonal Distance Regression.
PB90-151747 001,298 PC A03/MF A01

PB90-151754

Fire Propagation in Concurrent Flows, Final Progress
Report.

PB90-151754 000,580 PC A03/MF A01
PB90-1 52430

Compositional Mapping with a TV Camera-Based Imaging
System on an Ion Microscope.
PB90-1 52430 001,382 Not available NTIS

PB90- 152448

Performance of a 'Conventional' Monte Carlo Program at

Low-Beam Energy.
PB90-1 52448 000,216 Not available NTIS

PB90-1 52455

Engineering of Binding Affinity at Metal Ion Binding Sites for

the Stabilization of Proteins: Subtilisin as a Test Case.
PB90-152455 001.309 Not available NTIS

PB90- 152463

Substrate Surface Relaxation for CI and S on Cu(OOI).
PB90-1 52463 000.328 Not available NTIS

PB90-1 52471

Magnetization of Imperfect Superconducting Grains.
PB90-152471 001,552 Not available NTIS

PB90-152489

Inspection of Single-Point Diamond Turning Tools at Low
Accelerating Voltage in a Scanning Electron Microscope.
PB90-152489 001,107 Not available NTIS

PB90- 152497

Tensile Strength and Ductility of Indium.

PB90-152497 001,249 Not available NTIS

PB90-1 52505

Defining a Faceted Generalized Cylinder by Projections of

Cross Sections.

PB90-1 52505 001,283 Not available NTIS

PB90-152513

Selected-Area Channeling Pattern and Defect Etch Study of

Silicon Implanted with Oxygen.
PB90-152513 000,867 Not available NTIS

PB90-152521

Mode-Locked, Long Cavity, Erbium Fiber Lasers with Sub-
sequent Soliton-Like Compression.
PB90-1 52521 001,470 Not available NTIS

PB90-152539

Metal Transfer in Gas Metal Arc Welding: Droplet Rate.
PB90-152539 001,064 Not available NTIS

PB90-152547

Chromatographic Separations of Serum Proteins on Immo-
bilized Metal Ion Stationary Phases.
PB90-152547 000,217 Not available NTIS

PB90-1 52554

Microwave Spectrum and Structure of the H20-S02 Com-
plex.

PB90-152554 000,329 Not available NTIS

PB90-152562

Measurement and Formulation of the Thermodynamic Prop-
erties of Refrigerants 134a (1,1,1,2-Tetrafiuoroethane) and
1 23 (1 , 1 -Dichloro-2,2,2-Trifluoroethane).

PB90-1 52562 001,232 Not available NTIS

PB90-152570

Fingerprinting of Chemical Species in Microparticles: Correl-
ative Laser and Electron Microprobe Studies.

PB90-1 52570 000,218 Not available NTIS

PB90-152588

Effects of Sample Geometry on Interelement Quantitation
in Laser Microprobe Mass Spectrometry.
PB90-1 52588 000,219 Not available NTIS

PB90-152596

Redetermination of X-Ray Loss Due to Electron Backscat-
ter by Monte Carlo Simulation.

PB90-1 52596 000,220 Not available NTIS

PB90-1 52604

Background Correction in Electron Microprobe Composi-
tional Mapping with Wavelength-Dispersive X-Ray Spec-
trometry.

PB90-1 52604 000,221 Not available NTIS

PB90-152612

Applications of Compositional Mapping in Materials Sci-

PB90-152612 000,222 Not available NTIS

PB90-1152620

Monte Carlo Electron Trajectory Simulations for Scanning
Electron Microscopy and Microanalysis: An Overview.
PB90-1 52620 000,223 Not available NTIS

PB90-1 52638

Reactions between Silicon and Nitrogen. Part 2. Microstruc-
ture.

PB90-1 52638 000269 Not available NTIS

PB90-152646

Design of High Strength Cement-Based Materials. Part 3.

State of the Art.

PB90-1 52646 001,129 Not available NTIS
PB90-152653

Design of High Strength Cement-Based Materials. Part 1.

Fracture Mechanics.
PB90- 152653 001,130 Not available NTIS

PB90- 152661

Influence of Iron on the Reaction between Silicon and Ni-
trogen.

PB90-1 52661 000.330 Not available NTIS
PB90- 152679

Cyclic Fatigue Behavior of an Alumina Ceramic with Crack-
Resistance Characteristics.

PB90-1 52679 001,131 Not available NTIS

PB90-1 52687

New Compensation Method for Bulk Optical Sensors with
Multiple Birefringences.

PB90-1 52687 001,471 Not available NTIS
PB90-1 52695

Raman Spectroscopy of Single Optically Levitated Droplets.
PB90-152695 000331 Not available NTIS

PB90-152703

Positioning of GPS (Global Positioning System) Antennas in

Time-Keeping Laboratories of North America.
PB90-1 52703 001.394 Not available NTIS

PB90-152711

Neutron Microprobe: Prospects and Potential Applications.
PB90-1 52711 000,224 Not available NTIS

PB90-152729

Inorganic Cluster Ion Formation in the Laser Microprobe.
PB90-1 52729 000,225 Not available NTIS

PB90-1 52737

Rate Constants for One-Electron Oxidation by the CF(sub
3)0(sub 2)-, CCI(sub 3)0(sub 2)-, and CBr(sub 3)0(sub 2)-

Radicals in Aqueous Solutions.
PB90-1 52737 000,270 Not available NTIS

PB90-152745

Calibration of a Structured Light Vision System.
PB90-1 52745 000,773 Not available NTIS

PB90-1 52752

Fundamental Configurations of Doubly-Ionized Molybdenum
(Mo III).

PB90-1 52752 000,332 Not available NTIS
PB90-152760

Effects of Initial Molecular Weight on Thermal Degradation
of Poly(Methyl Methacrylate) 1 - Model 1.

PB90-1 52760 001,270 Not available NTIS
PB90-1 52778

Interim Thermodynamic Property Formulation for Air.

PB90-152778 001,689 Not available NTIS
PB90-152786

Failure of Fused Silica Fibers with Subthreshold Flaws.
PB90- 152786 001,132 Not available NTIS

PB90-152794

Creep Deformation of Ceramics in Four Point Bending.
PB90-152794 001,059 Not available NTIS

PB90-1 52802

Negatively Buoyant Wall Flows Generated in Enclosure
Fires.

PB90-1 52802 000,185 Not available NTIS
PB90-152810

Active Target Production of Muons for Muon Catalyzed
Fusion.
PB90-152810 001.690 Not available NTIS

PB90-1 52828

Reply to Comment on 'Aqueous Solubility Relationships for
Two Types of Calcium Silicate Hydrate.'
PB90-1 52828 000,333 Not available NTIS

PB90-152836

Laser-Induced Vaporization Mass Spectrometry of Refracto-
ry Materials: Apparatus and the BN System.
PB90-152836 001,133 Not available NTIS

PB90-152844

Laboratory Robotics for Trace Analysis.
PB90-152844 001,319 Not available NTIS

PB90-152851

Transport Properties of Fluids of Cryogenic Interest
PB90-152851 001.691 Not available NTIS

PB90-1 52869

Microspectroscopy Applications in Tribology.
PB90-1 52869 001,113 Not available NTIS

PB90-1 52877

Calculation of Depth Distributions of X-ray Generation by
the Monte Cario Technique.
PB90-1 52877 000,226 Not available NTIS

PB90-1 52885

Overview of MAUV (Multiple Autonomous Undersea Vehi-
cles).

PB90-1 52885 001,435 Not available NTIS
PB90-152893

Numerical Modeling of Capacitive Array Sensors Using the
Finite Element Method.
PB90-1 52893 000,856 Not available NTIS

PB90-1 52901

Surface Forces and Viscosity of Water Measured between
Silica Sheets.
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000,334 Not available NTIS

001.472 Not available NTIS

PB90-1 52901

PB90-153396

National Scales of Spectrometry In the U.S.

PB90-153396
-- --- ..

PB90-153404

Multlphoton Ionization Spectra of Radical Products In ffie

F((sup 2)P) + Ketene System: Spectral Assignments and
Reaction Dynamics for CH(sub 2)F, Observation of CF and
CH.
PB90-1 53404 000.335 Not available NTIS

PB90-153412

Theoretical Study of the Three-Body Absorption Spectrum
In Pure Rare Gas Fluids.

PB90-153412 000.336 Not available NTIS

PB90-1 53420

Hydrogen Evolution Cathodes with AB(sub 5)-Cataly2ed

Coatings.

PB90-1 53420 000.337 Not available NTIS

PB90-1 53438

Effects of Chemical Inhomogeneities on Grain Grovrth and
Microstructure in Al(sub 2)0(sub 3).

PB90-153438 001,134 Not available NTIS

PB90-1 53446

Argine Substituted for Leucine at Position 195 Produces a

Cyclic Amp-Independent Form of the 'Escherichia Coll'

Cyclic AMP Receptor Protein.

PB90-1 53446 001,324 Not available NTIS

PB90-153453

Interfacial Electron Transfer Reactions between Platinum

Colloids and Reducing Radicals in Aqueous Solution.

PB90-1 53453 000,283 Not available NTIS

PB90-153461

Redox Reactions with Colloidal Metal Oxides: Comparison
of Radiation-Generated and Chemically Generated Rutheni-

um Dioxide Dihydrate and Colloids.

PB90-153461 000.338 Not available NTIS

PB90-153479

Histogram Specification as a Method of Density Modifica-

tion.

PB90-1 53479 001.553 Not available NTIS

PB90-153487

Small-Angle Neutron Scattering Study for Characterizing

the Water Sorbed in High Speed Spun Poly(Ethylene Ter-

ephthalate) Filaments.

PB90-1 53487 001.208 Not available NTIS

PB90-1 53495

Experimental and Model Determinations of Coal Mineral

and Slag Phase Equilibria.

PB90-153495 000.951 Not available NTIS

PB90-1 53503

Ceramic Thermochemistry and Kinetics from Laser-Induced

Vaporization Mass Spectrometry.

PB90-1 53503 001,135 Not available NTIS

PB90-154626

Examination of the Variability of the ASTM (American Soci-

ety for Testing and Materials) E 648 Standard with Respect
to Carpets.

PB90-1 54626 000.127 PC A03/MF A01

PB90-154766

Ternary Reactions among Polymer Substrate-Organohalo-

gen-Antimony Oxides under Pyrolytic, Oxidative and Flam-

ing Condition.

PB90-1 54766 000.527 PC A04/MF A01

PB90-154774

Introduction to Heterogeneous Computing Environments.

PB90-1 54774 000.646 PC A03/MF A01

PB90-155334

Index to the Reports of the National Conference on
Weights and Measure from the First to the Seventy-Third

(1905 to 1988).

PB90-155334 001.001 PC A04/MF A01

PB90-1 55359

Institute for Materials Science and Engineering, Fracture

and Deformation Division: Technical Activities 1989.

PB90-155359 001.663 PC A05/MF A01

PB90-155367

Electrical Performance Tests for Storage Oscilloscopes.

PB90-155367 000.815 PC A16/MF A02

PB90-155391

Optimal 3-Dimensional Methods for Linear Programming.

PB90-155391 001.296 PC A03/MF A01

PB90-1 55409

Algorithm and Computer Program for the Calculation of En-

velope Curves.

PB90-155409 001.299 PC A03/MF A01

PB90-155417

Ventilation and Air Ouality Investigation of the Madison
Building. Phase 1 Report.

PB90-155417 000.081 PC A03/MF A01

PB90- 155797

Coaxial Intrinsic Impedance Standards.

PB90-155797 000.816 PC A03/MF A01

PB90-155805

Manipulator Primitive Level World Modeling.

PB90-1 55805 001.090 PC A03/MF A01

PB90-155813

Manipulator Sen/o Level World Modeling.

PB90-155813 001.091 PC A03/MF A01
PB90-155821

Recent Improvements in Time-Domain EMC (Electromag-
netic Compatibility) Measurement System.
PB90-155821 000.018 PC A03/MF A01

PB90-1 55839

Planar Near-Field Codes for Personal Computers.
PB90-155839 000,801 PC A04/MF A01

PB90-1 55854

Near-Field Gain of Pyramidal Horns from 18 to 40 GHz.
PB90-155854 000.802 PC A03/MF A01

PB90-1 55862

Facilities for Improving Evaluations of Electromagnetic Sus-
ceptibilities of Weapon Systems and Electronic Equipment.
PB90-155862 001.376 PC A03/MF A01

PB90-1 55870

Apparatus for Measuring High-Flux Heat Transfer in Radiati-
vely Heated Compact Exchangers.
PB90-155870 001.692 PC A03/MF A01

PB90-1 56894

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Program Handbook. Computer Networl< Interface

Protocol X.25. Requirements for Accreditation.

PB90-156894 000.647 PC A04/MF A01

PB90-1 56985

Methods for Measuring Lead Concentrations in Paint Films.

PB90-156985 001.172 PC A06/MF A01

PB90-1 57553

Materials Studies for Magnetic Fusion Energy Applications

at Low Temperatures-XII.
PB90-157553 001.395 PC A13/MF A02

PB90-1S9609

Prototyping SP4: A Secure Data Network System Transport
Protocol Interoperability Demonstration Project.

PB90-1 59609 000.785 PC A03/MF A01

PB90-160334

Mechanism, Measurement, and Influence of Properties on
the Galling of Metals.

PB90-160334 001,275 PC A06/MF A01

PB90-160342

Towards an Understanding of Camera Fixation.

PB90-160342 001.439 PC A03/MF A01

PB90-160375

Planning Model for Unifying Information Modeling Lan-
guages for Product Data Exchange Specification (PDES).
PB90-160375 001.028 PC A03/MF A01

PB90-160383

Electronics Design of the Infrared/Ultrasonic Sensing for a
Robot Gripper.

PB90-160383 001.108 PC A03/MF A01

PB90-161159

Institute for Materials Science and Engineering: Metallurgy

Division, Technical Activities 1989.
PB90-161159 001.276 PC A07/MF A01

PB90-161241

Journal of Physical and Chemical Reference Data, Volume
18, Number 4, 1989.
PB90-161241 000.339 Not available NTIS

PB90-161258

Fundamental Equation for Water Covering the Range from
the Melting Line to 1273 K at Pressures up to 25 000
MPa(a).
PB90-161258 000.340 Not available NTIS

PB90-161266

Toluene Thermophysical Properties from 178 to 800 K at

Pressures to 1000 Bar.

PB90-161266 000.341 Not available NTIS

PB90-161274

Reduction Potentials of One-Electron Couples Involving

Free Radicals in Aqueous Solution.

PB90-161274 000,342 Not available NTIS

PB90-161282

Photoemission Cross Sections for Atomic Transitions in the

Extreme Ultraviolet Due to Electron Collisions with Atoms
and Molecules.
PB90-161282 000,284 Not available NTIS

PB90-161670

Metrology for Electromagnetic Technology: A Bibliography

of NIST (National Institute of Standards and Technology)
Publications.

PB90-161670 001,473 PC A04/MF A01

PB90-161704

Standard Reference Data Publications, 1987-1989.
PB90-161704 001,277 PC A04/MF A01

PB90-161712

Directory of U.S. Private Sector Product Certification Pro-

grams.
PB90-161712 001.002 PC A11/MF A02

PB90-161720

Role of the National Institute of Standards and Technology
as It Relates to Product Data Driven Engineering.

PB90-161720 001,067 PC A03/MF A01

PB90-161753

Management of Networks Based on Open Systems Inter-

connection (OSI) Standards: Functional Requirements and
Analysis.

PB90-161753 001.029 PC A07/MF A01

PB90-161829

Suprathreshold Visibility Meter to Directly Assess the Con-
spicuity of Office Tasks.
PB90-161829 000.082 PC A03/MF A01

PB90-161985

Technical Activities 1989, Surface Science Division.
PB90-161985 007,554 PC A04/MF A01

PB90-161993

Evaluation of Thermal Probe Method for Estimating the
Heat Loss from Underground Heat Distribution Systems.
PB90-161993 000.957 PC A07/MF A01

PB90-162009

Numerical Method for Calculating Indoor Airflows Using a
Turbulence Model.
PB90-1 62009 000,083 PC A06/MF A01

PB90-162082

Screening Procedures for Detecting Lead in Existing Paint
Films: A Literature Review.
PB90-162082 001,173 PC A03/MF A01

PB90-162090

Automated Maintenance Management Program Part 2: The
Integration of Databases and Image Processing Results for
the Quantitative Assessment of the Exterior Condition of
Metal Buildings.

PB90-162090 000.108 PC A03/MF A01
PB90-162108

Data Model Development and Validation for Product Data
Exchange.
PB90-162108 000.002 PC A03/MF A01

PB90-162116

Frost-Resistance of Concrete.
PB90-162116 000,561 PC A03/MF A01

PB90-162124

Potential Methods for Measuring and Detecting Lead in Ex-
isting Paint Films: A Literature Review.
PB90-162124 001.174 PC A03/MF A01

PB90-163254

Determination of Fiber/Matrix Interfacial Properties of Ce-
ramic and Glass Matrix Composites.
PB90-163254 001,136 PC A05/MF A01

PB90-163510

Institute for Materials Science and Engineering, Polymers:
Technical Activities 1989.
PB90-163510 000.528 PC A06/MF A01

PB90-163627

Electromechanical Properties of Superconductors for High-
Energy Physics Applications. Part 2.

PB90-163627 001.693 PC A07/MF A01
PB90-163635

Bibliography of the NIST (National Institute of Standards
and Technology) Electromagnetic Fields Division Publica-
tions.

PB90-163635 000.896 PC A06/MF A01
PB90-163874

Journal of Research of the National Institute of Standards
and Technology. November-December 1989. Volume 94,
Number 6.

PB90-1 63874 000.343 PC A04
PB90-163882

Reduction of Uncertainties for Absolute Piston Gage Pres-
sure Measurements in the Atmospheric Pressure Range.
PB90-163882 000.054

(Order as PB90-163874, PC A04)

PB90-163890

Absolute Isotopic Abundance Ratios and Atomic Weight of

a Reference Sample of Nickel.

PB90-1 63890 000.344
(Order as PB90-1 63874, PC A04)

PB90-163908

Absolute Isotopic Composition and Atomic Weight of Ter-
restrial Nickel.

PB90-1 63908 000.345
(Order as PB90-1 63874. PC A04)

PB90-163916

Report on the 1989 Meeting of the Radionuclide Measure-
ments Section of the Consultative Committee on Standards
for the Measurement of Ionizing Radiations: Special Report
on Standards (or Radioactivity.

PB90-163916 000.346
(Order as PB90-163874, PC A04)

PB90-163924

Measuring the Root-Mean-Square Value of a Finite Record
Length Periodic Waveform.
PB90- 163924 001.694

(Order as PB90-1 63874, PC A04)

PB90-163932

Search for Optical Molasses in a Vapor Cell: General Anal-
ysis and Experimental Attempt.
PB90- 163932 001.474

(Order as PB90- 163874, PC A04)

PB90-163981

Institute for Materials Science and Engineering, Ceramics:
Technical Activities 1989.

PB90-163981 001.137 PC A08/MF A01

PB90-164278

Comparison of the NIST (National Institute of Standards
and Technology) and European Gold Coating Standards.
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PB90-170119

PB90-164278 001.175 PC A03/MF A01

PB90-164484

Environmental Evaluation of the Portland East Federal

Office Building Preoccupancy and Early Occupancy Re-

sults.

PB90-164484 000.084 PC A03/MF A01

PB90-169244

Prompt Gamma as a Fluence Rate Monitor in Neutron

Beam Experiments.
PB90-169244 001.695 Not available NTIS

PB90-169251

Temperature Dependence of tfie Rate Constant for tfie Gas
Phase Disproportionation Reaction of CH(sub 3)0(sub 2)

Radicals.

PB90-169251 000,347 Not available NTIS

PB90-169269

Measurements of the Ultraviolet Absorption Cross-Sections

for HO(sub 2) and CH(sub 3)0(sub 2) in the Gas Phase.

PB90-169269 000,285 Not available NTIS

PB90-169277

Kinetic Measurements of the Gas Phase HO(sub 2) -t-

CH(sub 3)0(sub 2) Cross-Disproportionation Reaction at

298K.
PB90-1 69277 000,348 Not available NTIS

PB90-169285

Resonant Photoemission Study of Superconducting Y-Ba-

Cu-0.
PB90- 169285 001.555 Not available NTIS

PB90-169293

Photon Stimulated Desorption Induced by Core Exciton

States in MgO.
PB90- 169293 000.349 Not available NTIS

PB90-169301

Electronic Properties, Superconductivity and Stability of the

Ordered Alloys of the Ti-Rh, Zr-Rh and Hf-Rh Isoelectronic

Systems.
PB90-169301 001.556 Not available NTIS

PB90-169319

Comparison of Direct and through Water Binding of Plati-

num Ammines to the Phosphate Anion.

PB90-169319 000.350 Not available NTIS

PB90-169327

Cigarettes with Low Propensity to Ignite Soft Furnishings.

PB90-169327 000.128 Not available NTIS

PB90-169335

Multilayer-Coated Mirrors as Power Filters in Synchrotron

Radiation Beamlines.

PB90-169335 001.696 Not available NTIS

PB90-169343

Structures and Heats of Formation of C(sub 4)H(sub 7)(1 +
) Ions in the Gas Phase.

PB90-169343 000,351 Not available NTIS

PB90-169350

Calibrated Optical Fiber Power Meters: Errors Due to Vari-

ations in Connectors.

PB90-169350 000,851 Not available NTIS

PB90-169368

Optical Calibration of Accurate Particle Sizing Standards at

the U.S. National Bureau of Standards.

PB90-169368 000,614 Not available NTIS

PB90-169376

NIST (National Institute of Standards and Technology)

Helps Navy Define Data Needed to Produce Hybrid Micro-

circuit Assemblies.
PB90-169376 000.897 Not available NTIS

PB90-169384

Optimal Control of a Flexible Robot Arm.

PB90- 169384 001,092 Not available NTIS

PB90-169392

Dynamic Equations for a Two-Link Flexible Robot Arm.

PB90-169392 001,093 Not available NTIS

PB90-169400

Finite Element Procedures for Large Strain Elastic-Plastic

Theories.

PB90-169400 001,664 Not available NTIS

PBgO-169418

Laser Length Metrology.

PB90-169418

PB90-169426

Surface Forces and Fracture in Brittle Materials.

PB90-169426 001.557 Not available NTIS

PB90-169434

Growth of a Coherent Precipitate from Supersaturated So-

lution.

PB90-169434 000,352 Not available NTIS

PB90-169442

Surface Phenomena and Their Influence on Ultrahigh

Vacuum Gauges.
PB90- 169442 001,003 Not available NTIS

PB90-169459

isotopic Fractionation of Gallium on an Ion Exchange
Column.
PB90-169459 000,227 Not available NTIS

PB90-169467

Stability of a Current-Carrying Hollow Liquid-Metal Cylinder.

PB90-169467 001,698 Not available NTIS

PB90-169566

Coronal Temperatures of Selected Active Cool Stars as De-

rived from Low Resolution 'Einstein' Observations.

001.697 Not available NTIS

PB90-1 69566 000,032 Not available NTIS

PB90-169574

Ultraviolet Variability of HD 45166 (qWR-l- B8 V): Evidence
for Stellar Wind Radiative Instabilities.

PB90-169574 000.033 Not available NTIS

PB90-169582

Experiments of Piston Effect on Elevator Smoke Control.

PB90- 169582 000.129 Not available NTIS

PB90-169590

Quantum Efficiency Stability of Photodiodes.
PB90-1 69590 000.835 Not available NTIS

PB90-169608

Enthalpies of Combustion of Triphenylphosphine and Tri-

phenylphosphine Oxide.

PB90-169608 000,581 Not available NTIS

PB90-169616

Thermodynamic Perturbation Theory for Multicomponent
and Polydisperse Mixtures.

PB90-169616 000.353 Not available NTIS

PB90-169624

Cd I Isoelectronic Sequence: Wavelengths and Energy
Levels for Xe VII through Eu XVI.

PB90-169624 000.354 Not available NTIS

PB90- 169632

Elastic Constants of Three Ni-Cr Dental Alloys at Room
Temperature and Elevated Temperatures.
PB90-169632 000.059 Not available NTIS

PB90-169640

Superconductivity: Challenge for the Future. Federal Con-
ference on Commercial Applications of Superconductivity,

Washington, DC, July 28-29, 1987.

PB90-169640 000.898 Not available NTIS

PB90-169657

TWODQD: An Adaptive Routine for Two-Dimensional Inte-

gration.

PB90-169657 001.284 Not available NTIS

PB90-169665

K(sub R)-Curve with Dugdale Model.
PB90-169665 000.170 Not available NTIS

PB90-169673

Effect of X-rays on the Polycarbonate Substrate of X-ray

Calibration Standards.
PB90-169673 000,286 Not available NTIS

PB90-169681

Stopped-Flow Studies of the Mechanisms of Ozone-Alkene
Reactions in the Gas Phase: Trans-2-butene.

PB90-169681 000.355 Not available NTIS

PB90-169707

Determination of the Indium Freezing-Point and Triple-Point

Temperatures.
PB90-169707 000,356 Not available NTIS

PB90-169715

Formation and Decay of Zinc Tetrakis(N-methyl-4-

pyridinio)porphyrin pi-Radical Cation in Aqueous Solutions

Containing Azide Ions and Polyelectrolyte.

PB90-169715 000,271 Not available NTIS

PB90-169723

Stability of Kuzmin/Toomre Discs.

PB90-169723 000,034 Not available NTIS

PB90-169731

Survey of the Radio Continuum Emission of RS Canum
Venaticorum and Related Active Binary Systems.
PB90-169731 000.035 Not available NTIS

PB90-169749

Radio Continuum Emission from the Ionized Stellar Winds
of Warm Supergiants.

PB90-1 69749 000.036 Not available NTIS

PB90-169756

Adoption of Standard Time.

PB90-169756 000.625 Not available NTIS

PB90-169764

lUE Observations of the M Dwarfs CM Draconis and Ros-
siter 1 37B: Magnetic Activity at Saturated Levels.

PB90-169764 000.037 Not available NTIS

PB90-169772

Some Thoughts on Variable-Selection in Multiple Regres-
sion.

PB90-1 69772 001.300 Not available NTIS

PB90- 169780

Measurement Quality Assurance through a National System
of Secondary Laboratories.

PB90- 169780 001,402 Not available NTIS

PB90-169798

Standard Reference Materials for Use in Precision Ther-

mometry.
PB90-169798 001,004 Not available NTIS

PB90-169806

Radiation Standards and Calibrations: Documentation Avail-

able from NBS (National Bureau of Standards).

PB90-169806 001.025 Not available NTIS

PB90-169814

Examination of Gamma-Irradiated Fruits and Vegetables by
Electron Spin Resonance Spectroscopy.

PB90-169814 000,020 Not available NTIS

PBgO-169822

X-ray Attenuation Properties of Radiographic Contrast

Media.

PB90-169822 001.321 Not available NTIS

PB90-169830

Nonplanar Interface Morphologies during Unidirectional So-
lidification of a Binary Alloy. 2. Three-Dimensional Compu-
tations.

PB90-169830 001,250 Not available NTIS

PB90-169848

Small Angle Neutron and X-Ray Scattering from Magnetite
Crystals in Magnetotactic Bacteria.

PB90-169848 001.342 Not available NTIS

PB90-169855

2D and 3D Magnetic Behavior of Er in ErBa(sub 2)Cu(sub
3)0(sub 7),

PB90-169855 001,558 Not available NTIS

PB90-169863

X-ray Line Broadening Study on Shock-Modified Zirconia.

PB90-169863 001,559 Not available NTIS

PB90-169871

High-Resolution Measurement of Water-Vapor Overtone
Absorption in the Visible by Frequency-Modulation Spec-
troscopy.

PB90-169871 000,357 Not available NTIS

PB90- 169889

Symmetry Breaking in HCI and DCI Dimers: A Direct Near-
Infrared Measurement of Interconversion Tunneling Rates.
PB90-1 69889 000.358 Not available NTIS

PB90- 169897

Engineering Analysis of Major Plant Components.
PB90-169897 000.085 Not available NTIS

PB90-169905

Engineering Data Collected during the Operation of a Total
Energy Plant.

PB90- 169905 000,086 Not available NTIS

PB90-169913

Simulation of a Multizone Air Handler.
PB90-169913 000,087 Not available NTIS

PB90-169921

High Temperature Lubricants from Biodeuterated Materials
Produced by Algae.

PB90-169921 001,222 Not available NTIS

PB90-169939

Deletion Analysis of the DNA Sequence Required for the In

vitro Initiation of Replication of Bacteriophage.
PB90- 169939 001,325 Not available NTIS

PB90-169g47

Josephson-Voltage Array Development at the NBS (Nation-
al Bureau of Standards) in Boulder.
PB90-169947 000,899 Not available NTIS

PB90-1 69996

NIST (National Institute of Standards and Technology) Re-
actor: Summary of Activities July 1988 through June 1989.
PB90-169996 001,560 PC A15/MF A02

PB90-170010

New Electronic Spectrum of the SiH(sub 3) Radical Ob-
served Using Multiphoton Ionization Spectroscopy.
PB90-170010 000,359 Not available NTIS

PB90-1 70028

Resonance Enhanced Multiphoton Ionization Spectra of the
SiCI Radical between 430 and 520 nm.
PB90-1 70028 000,360 Not available NTIS

PB90-170036

Determination of Cyclodextrin Formation Constants Using
Dynamic Coupled-Column Liquid Chromatography.
PB90-1 70036 000,228 Not available NTIS

PB90-170044

Evaluation of Instrumental Correction Factors for Infrared
Absorption Concentration Measurements.
PB90-1 70044 000,229 Not available NTIS

PB90-170051

Multiple-Scattehng Angular Deflections and Energy-Loss
Straggling.

PB90-1 70051 001,699 Not available NTIS

PB90-170069

Inactivation of Human Immunodeficiency Virus (HIV) by Ion-

izing Radiation in Body Fluids and Serological Evidence.
PB90-170069 001.343 Not available NTIS

PB90-170077

Initial Frictional Behavior during the Wear of Steel, Alumi-
num, and Poly(Methyl Methacrylate) on Abrasive Papers.
PB90-170077 001.224 Not available NTIS

PB90- 170085

Infrared and Microwave Study of Angular-Radial Coupling
Effects in Ar-HCN.
PB90-170085 000.361 Not available NTIS

PB90- 170093

Porosity in Spinel Compacts Using Small-Angle Neutron
Scattering.

PB90-170093 001.138 Not available NTIS

PB90-170101

Residual Currents in Several Commercial UHV Bayard-
Alpert Gauges.
PB90-170101 001.005 Not available NTIS

PB90-170119

Photoelastic Characteristics of Fluorozirconate and Transi-
tion-Metal Fluoride Glasses.
PB90-170119 001,139 Not available NTIS
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PB90-170127

Survey Sampling Methods.
PB90-170127 001,301 Not available NTIS

PB90-170135

NIST/NRL (National Institute of Standards and Technolo-
gy/Naval Research Laboratory) Free-Electron Laser Facili-

ty.

PB90-170135 001,475 Not available NTIS

PB90-170143

Phase Velocity and Attenuation of Plane Elastic Waves in a
Particle-Reinforced Composite Medium.
PB90-170143 001,183 Not available NTIS

PB90-170150

Analysis of the Microwave and Far Infrared Spectrum of the

Water Dimer.

PB90-170150 000,362 Not available NTIS

PB90-170168

Theoretical Models for High-Temperature Superconducti-

vity.

PB90-170168 001.561 Not available NTIS

PB90-170176

Vibrational Predissociation Dynamics of the Nitric Oxide
Dimer.

PB90-170176 000,363 Not available NTIS

PB90-170184

Energy Transfer Mechanism in SPT (Standard Penetration

Test).

PB90-170184 000,574 Not available NTIS

PB90-170192

Catalytic Oxygen-Scrubber for Liquid Chromatography.
PB90-170192 000,230 Not available NTIS

PB90- 170200

Determination of Nitro-PAH (Polycyclic Aromatic Hydrocar-

bons) in Air and Diesel Particulate Matter Using Liquid

Chromatography with Electrochemical and Fluorescence
Detection.

PB90-170200 000,231 Not available NTIS

PB90-170218

Some Performance Comparisons for a Fluid Dynamics
Code.
PB90-170218 001,456 Not available NTIS

PB90- 170226

Solid-state (13)C NMR Investigation of Methyltin(IV) Com-
pounds. Correlation of NMR Parameters with Molecular

Structure.

PB90-1 70226 000.364 Not available NTIS

PB90-170234

Knowledge-Based Front-End Input Generating Program for

Building System Simulation.

PB90-1 70234 000,714 Not available NTIS

PB90-170242

Donor-Shifted Phonon-Assisted Magneto-Optical Reson-
ances in n-lnSb.

PB90-170242 001.562 Not available NTIS

PB90- 170259

Polarization Effects in Molecular X-Ray Fluorescence.

PB90-170259 000.365 Not available NTIS

PB90-1 70267

Neutron Powder Diffraction Study of Orthorhombic Ba(sub

2)YCu(sub 3)0(sub 6.5).

PB90-1 70267 001.140 Not available NTIS

PB90-170275

Nucleation and Growth of Cr on Stepped Surfaces with

Facets: An FEEM (Field Electron Emission Microscopy)

Study.
PB90-170275 001.563 Not available NTIS

PB90-170283

Aging Effects and the Dependence of Modulus on Concen-
tration in Isotactic Polystyrene/Cis-Decalin Gels.

PB90-1 70283 000.529 Not available NTIS

PB90-170291

Glass Formation and Glassy Behavior.

PB90-170291 000,530 Not available NTIS

PB90- 170309

Mass Spectral Identification of 2-Amino-4-(5-Nitro-2-

Furyl)thiazole Metabolites.

PB90-1 70309 001,310 Not available NTIS

PB90-170317

Theory of Chemically Induced Kink Formation on Cracks in

Silica. 2. Force Law Calculations.

PB90-170317 001,141 Not available NTIS

PB90-1 70325

Reaction-Induced Mass Discrimination in XOQ Instruments:

Absolute Cross Sections for N2(1 + ) (SF6.N2)SFx(1 -|- )

(x= 1-5).

PB90-170325 000,366 Not available NTIS

PB90-170333

Absolute Cross-Section Measurements in XOQ Instruments:

Ar(1 4- )(N(sub 2),Ar)N(sub 2)(1 ).

PB90-170333 000,367 Not available NTIS

PB90-170341

Magnetic Rare Earth Superlattices.

PB90-170341 001,564 Not available NTIS

PB90- 170358

Energy Rating of Refrigerators with Variable Defrost Con-

trols.

PB90-1 70358 000,948 Not available NTIS

PB90-1 70366

New Gas-Phase Nitric Acid Calibration System.
PB90-1 70366 000,232 Not available NTIS

PB90-170374

Tomographic Reconstruction of Two-Dimensional Vector
Fields: Application to Flow Imaging.

PB90-170374 001,457 Not available NTIS

PB90-170382

Iterative Seismic Inversion.

PB90-1 70382 000,800 Not available NTIS

PB90- 170390

Materials Data: Requirements for the Future.

PB90-170390 001,278 Not available NTIS

PB90-170408

Pyroxene-Melt Equilibria: An Updated Model.
PB90-170408 001,384 Not available NTIS

PB90-170416

Ouasielastic Neutron Scattering Study of Rotations and Dif-

fusion in KC(sub 24)(NH(sub 3))(sub 4.3).

PB90-170416 000,368 Not available NTIS

PB90-170424

Cluster Ion Formation under Laser Bombardment - Studies

of Recombination Using Isotope Labeling.

PB90-170424 000,287 Not available NTIS

PB90-170432

Enhancement of Sensitivity in Capillary Supercritical Fluid

Chromatography through Optimization of Injection and De-
tection Techniques.
PB90-1 70432 000.233 Not available NTIS

PB90-170440

Superconductivity in Bulk and Thin Films of La(sub
1.85)Sr(sub 0.15)CuO(sub 4-x) and Ba2YCu30(sub 7-y).

PB90-170440 001,565 Not available NTIS

PB90-170457

Automated Fingerprint Identification Systems Bench Mark
Tests of Relative Performance,
PB90-170457 001,834 Not available NTIS

PB90-170465

Glycine Permeation through Na(1 + ), Ag(1 + ) and Cs(1 -i-

) - Forms of Perfluorosulfonated Ion Exchange Membranes.
PB90-1 70465 000,369 Not available NTIS

PB90-170473

ASTM (American Society for Testing and Materials) Dosim-
etry Activities: A Progress Report.

PB90-170473 001,700 Not available NTIS

PB90-170481

Progress in Resonance Enhanced Multiphoton Ionization

Spectroscopy of Transient Free Radicals.

PB90-1 70481 000,370 Not available NTIS

PB90- 170499

NBS (National Bureau of Standards) lonizing-Radiation

Measurement Services.

PB90-170499 001,701 Not available NTIS

PB90-170507

Search (or Methylene in the Orion Nebula.

PB90-170507 000,038 Not available NTIS

PB90-170515

NBS (National Bureau of Standards)/lndustry Collaboration

on Instrumentation Development.
PB90-170515 001,006 Not available NTIS

PB90-170523

Development of Magnetic Anisotropies in Ultrathin Epitaxial

Films of Fe(OOI) and Ni(OOI).

PB90- 170523 001,566 Not available NTIS

PB90-170531

Measurement of Flame Lengths under Ceilings.

PB90-170531 000186 Not available NTIS

PB90- 170549

Summary, Omissions and Unanswered Questions.
PB90-170549 001,567 Not available NTIS

PB90-170556

Collective Excitations.

PB90-170556 001.568 Not available NTIS

PB90-170671

Ultrasonic Method for Measuring Internal Temperature Dis-

thbutions in Steel or Aluminum.
PB90-170671 001,211 Not available NTIS

PB90-170689

Process Control Sensors: Status of AISI (American Iron and
Steel Institute) Collaborative Programs.
PB90-170689 001.212 Not available NTIS

PB90-170697

Standard Polymers.
PB90-170697 000.531 Not available NTIS

PB90-170705

Fluorescence Technique for Determining the Porosity of

Geologic Core Samples on a Macro- and Microscale.
PB90-170705 001.385 Not available NTIS

PB90-170713

Di- and Tributyltin Species in Mahne and Estuarine Waters.
Inter-laboratory Comparison of Two Ultratrace Analytical

Methods Employing Hydride Generation and Atomic Ab-
sorption or Flame Photometric Detection.

PB90-170713 000.982 Not available NTIS

PB90-170721

Test of a Bremsstrahlung Equation for Energy-Dispersive X-
ray Spectrometers.

PB90-170721 001.702 Not available NTIS

PB90-170739

Update: ASTM (American Society for Testing and Materials)

Standards for Single-Ply Membranes.
PB90-170739 000.130 Not available NTIS

PB90-170747

Rydberg Constant and Fundamental Atomic Physics.

PB90-1 70747 001.703 Not available NTIS

PB90-170754

Improved Calculation of the Quadratic Stark Effect in the
6P (sub 3/2) State of Cs.

PB90-1 70754 000,371 Not available NTIS

PB90-170762

Fourier Transform Infrared (FTIR) Determination of Intersti-

tial Oxygen Concentration of Single-Side-Polished Silicon

Wafers.
PB90-1 70762 000,234 Not available NTIS

PB90-170770

Wide-Plate Crack-Arrest Tests Utilizing a Prototypical Pres-
sure Vessel Steel

PB90-170770 001,429 Not available NTIS

PB90- 170788

Surface Sensitivity of Electron Spectroscopies.
PB90-1 70788 000,235 Not available NTIS

PB90-170796

Molecular Weight and Concentration Dependences of the
Terminal Relaxation Time and Viscosity of Entangled Poly-

mer Solutions.

PB90-170796 000.532 Not available NTIS

PB90-170804

Specimen Biasing at Low Accelerating Voltages.
PB90-170804 001,569 Not available NTIS

PB90-170812

Cooling, Stopping, and Trapping Atoms.
PB90-170812 001.704 Not available NTIS

PB90-170820

Search for Tricriticality in Binary Mixtures of Near-Critical

Propane and Normal Paraffins.

PB90-170820 000.372 Not available NTIS

PB90-170838

Setting Time and Strength to Concrete Using the Impact-
Echo Method.
PB90-170838 000.131 Not available NTIS

PB90-170846

Ultraviolet and Soft X-ray Measurement Services at NBS
(National Bureau of Standards).
PB90-170846 001.476 Not available NTIS

PB90-170853

Mesh Monitor Casting of Ni-Cr Alloys: Element Effects.

PB90-170853 001,251 Not available NTIS

PB90-1 70911

Accurate Experimental and Theoretical Comparisons be-
tween SIS Mixers Showing Weak and Strong Quantum Ef-

fects.

PB90-170911 000.817 Not available NTIS

PB90- 170929

Book Review: The Current Comparator by W. J. M. Moore
and P. N. Miljanic.

PB90-1 70929 000.857 Not available NTIS

PB90- 170937

Coupled Channel Quantum Scattering Study of Alignment
Effects in Na(doublet P(3/2)) 4- He -> Na(doublet P(1/
2)) + He Collisions.

PB90-170937 000,373 Not available NTIS

PB90-170945

Damped Dispersion Interaction Energies for He-H(sub 2),

NE-H(sub 2), and AR-H(sub 2).

PB90-170945 000,374 Not available NTIS

PB90-170952

Analysis of CH(sub 2) a tilde (sup 1)A(sub 1) (1,0,0) and
(0,0,1) Coriolis-Coupled States, a tilde (sup 1)A(sub 1) - X
tilde (sup 3)B(sub 1) Spin-Orbit Coupling, and the Equilibri-

um Structure of CH(sub 2) a tilde (sup 1)A(sub 1) State.
PB90-1 70952 000.375 Not available NTIS

PB90-170960

Relationship between Accelerating Voltage and Electron
Detection Modes to Linewidth Measurement in an SEM
(Scanning Electron Microscope).
PB90-1 70960 000,868 Not available NTIS

PB90-1 70978

Gallium Arsenide (GaAs)-Based Photoconductive Switches
for Pulse Generation and Sampling Applications in the Nan-
osecond Regime.
PB90-170978 000,8K Not available NTIS

PB90-170986

Semiclassical Scattering Corrections to the Quantum Hall
Effect Conductivity and Resistivity Tensors.
PB90-170986 001,570 Not available NTIS

PB90-170994

Fast Radiation Thermometry.
PB90- 170994 001,705 Not available NTIS

PB90-171000

Enhanced Root Fluoride Uptake by Monocalcium Phos-
phate Monohydrate Gels.
PB90-171000 001.347 Not available NTIS
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PB90-187881

PB90-171018

Clinical Blocompatlbility of an Experimental Dentine-Enamel

Adhesive for Composites.
PB90-171018 000,060 Not available NTIS

PB90-171026

NBS (National Bureau of Standards) Triple Quadrupole

Tandem Mass Spectrometer.

PB90-171026 000,376 Not available NTIS

PB90-171034

Experimental Aspects and IVIetrological Applications.

PB90-171034 001,571 Not available NTIS

PB90-171042

Reactions of H(sub 2) with He(1 + ) at Temperatures Belov*

40 K.

PB90-171042 000,377 Not available NTIS

PB90-171059

Unrestricted Algorithms for fvlalhematical Functions.

PB90-171059 000,715 Not available NTIS

PB90-171067

Alignment Effects Involving H/lultiple Pathways: Electronic

Energy Transfer of Sr 5s6p (l)P(sub 1) with Rare Gases.
PB90-171067 000,378 Not available NTIS

PB90-171075

Mechanism of Collisionally Induced Transitions among
Fine-Structure Levels: Semiclassical Calculations of Align-

ment Effects in the Na-He System.

PB90-171075 000,379 Not available NTIS

PB90-171083

Excitation of the Isobaric Analog State of (165)Ho by Pion

Single Charge Exchange.
PB90-171083 001,706 Not available NTIS

PB90-171091

Prospects for Using Laser-Prepared Atomic Fountains for

Optical Frequency Standards Applications.

PB90-171091 001,707 Not available NTIS

PB90-171109

Bremsstrahlung Radiation Emitted in Fast-Electron-H-Atom

Collisions.

PB90- 1 7 11 09 001,708 Not available NTIS

PB90-171117

Translational and Internal State Distributions of NO Pro-

duced in the 193 nm Explosive Vaporization of Cryogenic

NO Films: Rotationally Cold, Translationally Fast NO Mole-

cules.

PB90-1 71117 000,380 Not available NTIS

PB90-171125

Approximate Scattering Wave Functions for Few-Particle

Continua.

PB90-171125 001,709 Not available NTIS

PB90-171257

GRAMPS (General Real-Time Asynchronous Multi-Proces-

sor System) Multiprocessor Operating System.

PB90-171257 000,786 PC A03/MF A01

PB90-172453

Cooperative Research Opportunities at NIST (National Insti-

tute of Standards and Technology).

PB90-172453 000,006 PC A04/MF A01

PB90-182213

NIST (National Institute of Standards and Technology) Re-

search Reports, January 1 990.

PB90-182213 001,039 PC A03/MF A01

PB90-183245

NIST (National Institute of Standards and Technology)

Serial Holdings 1990.

PB90-183245 001,040 PC A12/MF A02

PB90-183252

Recommended Technical Specifications for Procurement of

Systems for a Cleaning and Deburring Workstation.

PB90-183252 001,046 PC A03/MF A01

PB90-183260

NIST (National Institute of Standards and Technology) Net-

work Common Memory User Manual.

PB90-183260 000.716 PC A03/MF A01

PB90-183278

Packet-Oriented Communication Using a Stream Protocol

or Making TCP/IP on Berkley Unix a Little More Pleasant to

Use.
PB90-183278 000,717 PC A03/MF A01

PB90-183286

Report on Interactions between the National Institute of

Standards and Technology and the American Society of

Mechanical Engineers.

PB90-183286 001,118 PC A03/MF A01

PB90-183294

PDES (Production Data Exchange Specification) Physical

File Exchange Testing in the PDES Validation System.

PB90-183294 001,043 PC A03/MF A01

PB90-183302

Autonomous Propulsion System Requirements for Place-

ment of an STS (Space Transportation System) External

Tank in Low Earth Orbit.

PB90-183302 001,818 PC A03/MF A01

PB90-183310

NIST (National Institute of Standards and Technology)
Standard Reference Materials Catalog 1990-91.

PB90-1 83310 000.558 PC A08/MF A01

PB90-183328

How Due Process in the Development of Voluntary Stand-

ards Can Reduce the Risk of Anti-Trust Liability.

PB90-183328 000.582 PC A06/MF A01

PB90-183336

Model of a Simple Fan-Resistance Ventilation System and
Its Application to Fire Modeling.

PB90-183336 000,088 PC A03/MF A01

PB90-1 83344

Report on Interactions between the National Institute of

Standards and Technology and the Institute of Electrical

and Electronic Engineers.

PB90-183344 000,900 PC A04/MF A01

PB90-183351

Thermophysical Properties of Helium-4 from 0.8 to 1500 K
with Pressures to 2000 MPa.
PB90-183351 000,381 PC A07/MF A01

PB90- 184599

Performance of Structures during the Loma Prieta Earth-

quake of October 17, 1989.

PB90-184599 000.171 PC A10/MF A02
PB90-184961

Specifications, Tolerances, and Other Technical Require-
ments for Weighing and Measuring Devices as Adopted by
the 74th National Conference on Weights and Measures
1989 (1990 Edition).

PB90-184961 001,071 PC A13/MF A02
PB90-185109

Technical Activities 1989, Standard Reference Data Pro-

gram.
PB90-185109 000.382 PC A05/MF A01

PB90-185117

Study on the Performance of Residential Boilers for Space
and Domestic Hot Water Heating.

PB90-185117 000,089 PC A06/MF A01

PB90-185570

Laser Induced Damage in Optical Materials: 1988.
PB90-185570 001,225 PC A25/MF A04

PB90-186826

Wind and Seismic Effects. Proceedings of the Joint Meeting
of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (21st).

PB90-186826 000.172 PC A18/MF A03
PB90-187493

Rational Development of Bench-Scale Fire Tests for Full-

Scale Fire Prediction.

PB90-187493 000,132 Not available NTIS

PB90-187501

Three Dimensional Modeling of Optical Microlithography for

Positive Photoresists.

PB90-187501 000.869 Not available NTIS

PB90-187519

Hg(1 -I- ) Single Ion Spectroscopy.
PB90-187519 000.383 Not available NTIS

PB90- 187527

NBS (National Bureau of Standards) NDE (Nondestructive
Evaluation) Program.
PB90-187527 001,279 Not available NTIS

PB90-187535

Stability of High Quality Quartz Crystal Oscillators: An
Update.
PB90-1 87535 000,858 Not available NTIS

PB90-187543

Fire Hazard Protection Hazard I and Its Role in Rre Codes
and Standards.
PB90-187543 000,187 Not available NTIS

PB90-187550

Characterization of Eddy Current Probes: Results of an In-

terlaboratory Intercomparison.
PB90-187550 001.377 Not available NTIS

PB90-187568

Measurement Quality Assurance through a National System
of Secondary Laboratories. /

PB90- 187568 001,398 Not available NTIS

PB90-187576

Double-Step Behavior of Critical Current versus Magnetic
Field in Y-, Bi- and Tl-Based Bulk High-T(sub c) Supercon-
ductors.

PB90-187576 001,572 Not available NTIS

PB90-187584

Probability-Based Criteria for Serviceability Limit States.

PB90-187584 000,173 Not available NTIS

PB90-187592

Experimental Measurement and Prediction of Thermophysi-
cal Property Data of Carbon Dioxide Rich Mixtures.

PB90-187592 000.384 Not available NTIS

PB90-187600

Specific Heat of the High-T(sub c) Superconductor (Bi(sub

1.66)Pb(sub 0.34))Ca(sub 2)Sr{sub 2)Cu(sub 3)0(sub 10).

PB90-187600 001,573 Not available NTIS

PB90-187618

Materials Characterization Using Neutrons.
PB90-187618 001,226 Not available NTIS

PB90-187626

Antenna Far-Field Pattern Accuracies at Millimeter Wave
Frequencies Using the Planar Near-Field Technique.
PB90-187626 000,803 Not available NTIS

PB90-187634

Optical Fiber Measurements: Results of Interlaboratory

Evaluations.

PB90-187634 001,477 Not available NTIS

PB90-187642

Small Signal Modeling of the MOSOS Capacitor.
PB90-187642 000.870 Not available NTIS

PB90-187659

Plasma Chemistry in Silane and Silane-Germane Discharge
Deposition.

PB90-1 87659 000.288 Not available NTIS

PB90- 187667

Current Status of, and Future Directions in, Silicon Photo-
diode Self-Calibration.

PB90-187667 000,837 Not available NTIS

PB90- 187675

New 'Filtered Allan Variance' and Its Application to the
Identification of Phase and Frequency Noise Sources.
PB90-187675 000.642 Not available NTIS

PB90-187683

Automated Multi-Axis Motor Controller and Data Acquisition
System for Near-Field Scanners.
PB90-187683 000.804 Not available NTIS

PB90-187691

10-V Josephson Voltage Standard.
PB90-187691 000,901 Not available NTIS

PB90- 187709

Standards and High-Speed Instrumentation.
PB90-187709 000,902 Not available NTIS

PB90-187717

Fundamentals of Two-Way Time Transfers by Satellite.

PB90-187717 000.626 Not available NTIS

PB90-187725

NIST-USNO (National Institute of Standards and Technolo-
gy-United States Naval Obsen/atory) Time Comparisons
Using Two-Way Satellite Time Transfer.
PB90-187725 000,627 Not available NTIS

PB90-187733

Guidelines for the Infrastructure of Statistical Software.
PB90-187733 001,302 Not available NTIS

PB90- 187741

Impact of Atmospheric Non-Reciprocity on Satellite Two-
Way Time Transfers.
PB90-187741 000,628 Not available NTIS

PB90-187758

Two-Phase Heal Transfer in the Vicinity of a Lower Conso-
lute Point.

PB90-187758 001,710 Not available NTIS

PB90-187766

Collisions of Ultracold Trapped Atoms.
PB90-187766 001,711 Not available NTIS

PB90-187774

Effect of Annealing Conditions on Precipitate and Defect
Evolution in Oxygen Implanted SOI Material.

PB90-187774 001,574 Not available NTIS

PB90-187782

Absorber Characterization.
PB90-1 87782 000,903 Not available NTIS

PB90-187790

Testing.

PB90-1 87790 001,094 Not available NTIS

PB90-187808

High-Current Very Wide-Band Transconductance Amplifier.
PB90-187808 000,818 Not available NTIS

PB90-187816

Low-Temperature Magnetic-Elastic Anomalies in FCC
(Face-Centered-Cubic) Fe-Cr-Ni Alloys.

PB90-187816 001,213 Not available NTIS

PB90-187824

Low-Temperature Elastic Constants of Polycrystalline
La(sub 2)CuO(sub 4) and La(sub 1.85)Sr(sub 0.15)CuO(sub
4).

PB90-187824 001,575 Not available NTIS

PB90-187832

Effect of Copper Additives on Atmospheric Hydrogen Cya-
nide and Acute Inhalation Toxicity from the Combustion
Products of Flexible Polyurethane.
PB90-187832 001.368 Not available NTIS

PB90-187840

Torsional-Rotationai Spectrum and Structure of the Formal-
dehyde Dimer.
PB90-187840 000,385 Not available NTIS

PB90-187857

Survey of Instrumentation for Slush Hydrogen Systems.
PB90-187857 000,599 Not available NTIS

PB90-187865

Effect of Temperature and Stress on the Time-to-Failure of
EPDM T-Peel Joints.

PB90-1 87865 000,133 Not available NTIS

PB90-187873

Capture of Inner-Shell Electrons in the Strong-Potential
Born (SPB) Approximation.
PB90-187873 001,712 Not available NTIS

PB90-187881

Search for a Joint Spin-Orbit and Exchange Asymmetry in

Elastic Electron Scattering from Spin-Polarised Sodium
P890-187881 001,713 Not available NTIS
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PB90-1S7899

NBS (National Bureau of Standards) Crystal Data: Data-

base Description and Applications.

PB90-1 87899 000,386 Not available NTIS

PB90-187907

Robotic Assembly by Constraints.

PB90-187907 001,095 Not available NTIS

PB90-187915

Iterative Technique to Correct Probe Position Errors in

Planar Near-Field to Far-Field Transformations.

PB90-187915 000,805 Not available NTIS

PB90-187923

Improvements in Polarization Measurements of Circularly

Polarized Antennas.
PB90-187923 000,806 Not available NTIS

PB90-187931

Comparison of Antenna Boresigtit Measurements between
Near-Field and Far-Field Ranges.
PB90-187931 000,807 Not available NTIS

PBgO-188061

Secure Data Network System (SDNS) Access Control Doc-

uments.
PB90-188061 000,787 PC A08/MF A01

PB90-188079

Secure Data Network System (SDNS) Key Management
Documents.
PB90-188079 000,788 PC A05/MF A01

PB90-188087

Emerging Technologies in Electronics and Their Measure-
ment Needs. Second Edition.

PB90-188087 000,904 PC A09/MF A02

PB90- 188095

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs, July to Sep-

tember 1989, with 1990 CEEE Events Calendar.

PB90-188095 000.905 PC A03/MF A01

PB90-188194

Metrology in Microlithography.

PB90-188194 001,072 Not available NTIS

PB90-188202

Relationship between the Carbon-Number of N-Paraffins

and Their Solubility in Supercritical Solvents.

PB90-188202 000,387 Not available NTIS

PB90-188210

Magnetic Microstructure of Thin Films and Surfaces: Ex-

ploiting Spin-Polarized Electrons in the SEM and STM.
PB90-1 88210 000,388 Not available NTIS

PB90-188228

Progress and Pitfalls in Quantitative Surface Analysis by

Auger-Electron Spectroscopy and X-ray Photoelectron

Spectroscopy.
PB90-1 88228 000,389 Not available NTIS

PB90-188236

Neutron Scattering in Intermetallics.

PB90-1 88236 001,576 Not available NTIS

PB90-188244

Modular Magnetically Coupled High Speed Stirrer for Her-

metically Sealed Chemical Reactors.

PB90-188244 000,272 Not available NTIS

PB90-188251

Broadening and Shifting of the Raman Q-Branch of HD.

PB90-188251 000,390 Not available NTIS

PB90-188269

S-N-S Behavior of Grain Boundaries in Polycrystalline

La(sub 1.85)Sr(sub 0.15)CuO(sub 4-y).

PB90-188269 001,577 Not available NTIS

PB90- 188277

Theory of Phase Transitions at Internal Interfaces.

PB90-188277 001,578 Not available NTIS

PB90-188285

Gibbs-Thomson Equation for a Spherical Coherent Precipi-

tate with Applications to Nucleation.

PB90-188285 000,391 Not available NTIS

PB90- 188293

Study of Vibronic Coupling in the tilde C State of CO(-|-

)(sub 2).

PB90-188293 000,392 Not available NTIS

PB90-188301

Lubricated Wear Behavior of Composition Modulated

Nickel-Copper Coatings.

PB90-1 88301 001,114 Not available NTIS

PB90-188319

Diode Laser Measurement of the (nu sub 3) Band of

(14)C0(sub 2).

PB90-188319 000,393 Not available NTIS

PB90-188327

Microphone Triggering Circuit for Elimination of Mechanical-

ly Induced Frequency-Jitter in Diode Laser Spectrometers:

Implications for Quantitative Analysis.

PB90-188327 000,236 Not available NTIS

PB90-188335

Spin Splittings in the (nu sub 3) Band of NO(sub 2).

PB90-188335 000.394 Not available NTIS

PB90-188343

Determination of Column Selectivity Toward Polycyclic Aro-

matic Hydrocarbons.

PB90-1 88343 000.395 Not available NTIS

PB90-188350

Effect of Phase Length on Column Selectivity for the Sepa-
ration of Polycyclic Aromatic Hydrocarbons by Reversed-
Phase Liquid Chromatography.
PB90-188350 000,237 Not available NTIS

PB90-1 88368

Soot Particle Formation in Laminar Diffusion Flames.
PB90-1 88368 000,583 Not available NTIS

PB90- 188376

High Resolution Infrared Spectrum of (28)SiH(sub 3)D from
1450 to 1710 cm(-1).

PB90-1 88376 000,396 Not available NTIS

PB90-188384

Soliton-Like Compression of Pulses from Erbium-Fiber

PB90-188384 001,478 Not available NTIS

PB90-188392

Systematics of Wetting at the Vapor-Liquid Interface.

PB90-1 88392 000,397 Not available NTIS

PB90-188400

Universal Adsorption at the Vapor-Liquid Interface Near the

Consolute Point.

PB90-1 88400 000,398 Not available NTIS

PB90-188418

Chosun Refractories Co. Ltd.

PB90-188418 001,142 Not available NTIS

PB90-188426

Initial Conditions Implied by t(1/2) Solidification of a Sphere
with Capillarity and Interfacial Kinetics.

PB90-188426 001,579 Not available NTIS

PB90-188434

Separation of Hydrophilic Thiols Using Reversed-Phase
Chromatography with Trihaloacetate Buffers.

PB90-188434 000,399 Not available NTIS

PB90-188442

Determination of Hydrophilic Thiols in Sediment Porewater
Using Ion-Pair Liquid Chromatography Coupled to Electro-

chemical Detection.

PB90-188442 000,238 Not available NTIS

PB90-188459

Velocity Distributions from the Fourier Transforms of

Ramsey Line Shapes.
PB90-1 88459 001.714 Not available NTIS

PB90- 188467

Prediction-Based Vision for Robot Control.

PB90-188467 001,096 Not available NTIS

PB90- 188475

Comparison of the Chromotropic Acid and Pararosaniline

Methods for Measuring Formaldehyde Concentrations of

Pressed-Wood Product Emissions.
PB90-188475 000,969 Not available NTIS

PB90-188483

Ultrasonic Methods for Characterizing the Interface in Com-
posites.

PB90-1 88483 001,184 Not available NTIS

PB90-188491

Effects of Timing Jitter in Sampling Systems.
PB90-188491 001,007 Not available NTIS

PB90-188509

Electrodeposition of an Aluminum-Manganese Metallic

Glass from Molten Salts.

PB90-188509 001,252 Not available NTIS

PB90-188517

Dispersion of Evanescent Band Gap States in Fe Clusters

on GaAs(IIO).
PB90-188517 001,580 Not available NTIS

PB90-188525

Interface Trap Effects on the Hot-Carrier Induced Degrada-
tion of MOSFETs (Metal Oxide Semiconductor Field Effect

Transistors) during Dynamic Stress.

PB90-188525 000,871 Not available NTIS

PB90-188533

Calcium Phosphate Root Canal Sealer-Filler.

PB90-188533 000,061 Not available NTIS

PB90-188541

CMM (Coordinate Measuring Machines) Standards.

PB90-188541 001,008 Not available NTIS

PB90- 188558

Two-Way Satellite Time Transfers between and Within

North America and Europe.

PB90-188558 000,629 Not available NTIS

PB90-188566

Biases and Variances of Several FFT (Fast Fourier Trans-

form) Spectral Estimators as a Function of Noise Type and
Number of Samples.
PB90-1 88566 000,643 Not available NTIS

PB90- 188574

Stability of Frequency Locked Loops.
PB90-188574 000,630 Not available NTIS

PB90-188582

Interfacial Energy States of Moisture-Exposed Cracks in

Mica.

PB90-188582 001,386 Not available NTIS

PB90- 188590

Current Status of Frequency Calibration Tables (0 to 3000
cm(-1)) for Tunable Diode Lasers from Heterodyne Fre-

quency Measurements.

PB90-188590 001.479 Not available NTIS

PB90- 188608

Liquid and Solid Ion Plasmas.
PB90- 188608 001,507 Not available NTIS

PB90-188616

Progress at NIST (National Institute of Standards and Tech-
nology) Towards Absolute Frequency Standards Using

001,715 Not available NTIS
Stored Ions.

PB90-188616

PB90- 188624

High Accuracy Spectroscopy of Stored Ions.

PB90-1 88624 001.716 Not available NTIS

PB90-190661

ODRPACK: Software for Weighted Orthogonal Distance
Regression.
PB90-1 90661 001,285 Not available NTIS

PB90-190679

Determination of Thimerosal in Biological Products by
Liquid Chromatography with Inductively Coupled Plasma
Mass Spectrometric Detection.

PB90-190679 000,239 Not available NTIS

PB90-1 90687

Oxygen Concentration of Eu(sub 1)Ba(sub 2)Cu(sub
3)0(sub 7-x) in Vacuum: An Atom Probe Study II.

PB90- 190687 001,581 Not available NTIS

PB90-190695

impulse Response Acquisition as an Inverse Heat Conduc-
tion Problem.
PB90-190695 001.286 Not available NTIS

PB90- 190703

Effects of Track Structure on Neutron Microdosimetry and
Nanodosimetry.
PB90-190703 001.355 Not available NTIS

PB90-190711

Analytical Method to Characterize the Performance of Multi-

ple Section Straight-Sided Neutron Guide Systems.
PB90-190711 001,717 Not available NTIS

PB90-190729

Time-Domain Testing Strategies and Fault Diagnosis for

Analog Systems.
PB90-190729 000,819 Not available NTIS

PB90-190737

Onion Skin as a Radiation Monitor.
PB90-190737 001,356 Not available NTIS

PB90- 190745

Mechanically-Induced Generation of Radicals in Tooth
Enamel.
PB90-1 90745 000.062 Not available NTIS

PB90-190752

Review of Scattering Corrections for Calibration of Neutron
Instruments.
PB90-190752 001.403 Not available NTIS

PB90-190760

Oxygen Concentration of Eu(sub 1)Ba(sub 2)Cu(sub
3)0(sub 7-x) in Vacuum: An Atom Probe Study.

PB90-190760 001,582 Not available NTIS

PB90-190778

Effect of Fuel Structure on Pathways to Soot.
PB90-190778 000.584 Not available NTIS

PB90-190786

Neutron Sensitivity of LiF Chip Gamma Dosimeters at Me-
gagray Doses.
PB90-1 90786 001.404 Not available NTIS

PB90- 190794

Derivation of Neutron Exposure Parameters from Threshold
Detector Measurements.
PB90-190794 001,423 Not available NTIS

PB90-190802

Hydrogen Treatment of Stark Effects in Rydberg Atoms.
PB90-190802 001,718 Not available NTIS

PB90-190810

NBS (National Bureau of Standards) Crystal Data. NBS
(National Bureau of Standards)*Search: A Program to

Search the Database.
PB90-190810 001.583 Not available NTIS

PB90-190828

Calorimetry of Electron Beams and the Calibration of Dosi-
meters at High Doses.
PB90-190828 001.405 Not available NTIS

PB90-191404

Uniforms Laws and Regulations as Adopted by the (74th)

National Conference on Weights and Measures 1989 (1990
Edition).

PB90-191404 001,073 PC A09/MF A01

PB90-192279

Two Photon Resonance Enhanced Multiphoton Ionization

Spectroscopy of Gas Phase 0(sub 2) a(sup 1)Delta(sub g)
between 305-350 nm.
PB90-192279 000.400 Not available NTIS

PB90-192287

Two Photon Resonance Enhanced Multiphoton Ionization

Spectroscopy of the 3p(pi) D (2)ll(sub r) (v'= 0,1,2)-X
(2)ll(sub r) (v'= 0) Bands of the Fluoromethylidyne Radical
between 355 and 385 nm.
PB90-192287 000,401 Not available NTIS
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PB90-19347£

PB90-192295

Rare Gas Interaction Energy Curves.

PB90-1 92295 000,402 Not available NTIS

PB90-192303

Spin Dynamics of Amorphous Magnets.

PB90- 192303 001.584 Not available NTIS

PB90-192311

Magnetic Ordering of Nd in (Nd, Ce)(sub 2)CuO(sub 4).

PB90-192311 001,585 Not available NTIS

PB90-192329

Monitoring Poviex Quality.

PB90-192329 000.820 Not available NTIS

PB90-192337

Glimpse at Long-Term Effects of Momentary Overvoltages

on Zinc Oxide Varistors.

PB90-192337 000.821 Not available NTIS

PB90-192345

Measurement of Vanadium Impurity in Oxygen-Implanted

Silicon by Isotope Dilution and Resonance Ionization Mass
Spectrometry.

PB90-1 92345 000,240 Not available NTIS

PB90-192352

Instability of a Taylor-Couette Flow Interacting with a Crys-

tal-Melt Interface.

PB90-192352 001.586 Not available NTIS

PB90-192360

New Dosimetry Systems.

PB90-192360 001.406 Not available NTIS

PB90-192378

Sensitive Dichromate Dosimeter for the Dose Range, 0.2-3

kGy.
PB90-192378 001.399 Not available NTIS

PB90-192386

Development of a Stable Tritium (HT) Generation System

for Testing Atmospheric HT Monitors.

PB90-192386 001,400 Not available NTIS

PB90-192394

Adsorption of Phenoxyacetic Acid and Trans-Cinnamic Acid

on Hydroxyapatite.

PB90-1 92394 000.063 Not available NTIS

PB90-192402

Intercomparison of AC Voltage Using a Digitally Synthe-

sized Source.
PB90-192402 001.074 Not available NTIS

PB90-192410

Microbial Metal Leaching and Resource Recovery Process-

es.

PB90-192410 000.952 Not available NTIS

PB90-192428

Chemiluminescence Instrumentation for Fuel and Lubricant

Oxidation Studies.

PB90-1 92428 000,403 Not available NTIS

PB90-192436

Morphological Partitioning of Chain Ends and Methyl

Branches in Melt Crystallized Polyethylene by (13)C NMR.
PB90-1 92436 000.533 Not available NTIS

PB90-192444

Metrological Electron Microscope for the Certification of

Magnification and Linewidth Artifacts for the Semiconductor

Industry.

PB90-192444 001.009 Not available NTIS

PB90-192451

Quest for Universal Curves to Describe the Surface Sensi-

tivity of Electron Spectroscopies.

PB90-192451 001.587 Not available NTIS

PB90-192469

Pulse Tube Refrigeration; A New Type of Cryocooler.

PB90-1 92469 001.119 Not available NTIS

PB90-192477

Mechanistic and Physiological Consequences of HPr(ser)

Phosphorylation on the Activities of the Phosphoenolpyru-

vate: Sugar Phosphotransferase System in Gram-Positive

Bacteria. Studies with Site-Specific Mutants of HPr.

PB90-192477 001.344 Not available NTIS

PB90-192485

Crystallographic Texture in Rolled Aluminum Plates: Neu-

tron Pole Figure Measurements.
PB90-192485 001,253 Not available NTIS

PB90-192493

Development of Multicomponent Parts-per-Billion-Level Gas
Standards of Volatile Toxic Organic Compounds.
PB90-192493 000,970 Not available NTIS

PB90-192501

Magnetic Correlations in Amorphous Fe-Zr Alloys.

PB90-192501 001,588 Not available IMTIS

PB90-192519

Measurement of Diffusion Coefficients by DC and EHD
Electrochemical Methods.
PB90-192519 000,404 Not available NTIS

PB90-192527

Heat Capacity. Cp, of Fluids from Transient Hot Wire Meas-
urements.
PB90-192527 001.010 Not available NTIS

PB90-192535

Measurement of Thermal Conductivity and Thermal Diffusi-

vity of Fluids Over a Wide Range of Densities.

PB90-192535 001.011 Not available NTIS

PB90-192543

Phase Equilibria and Crystal Chemistry in the System Ba-Y-
Cu-O.
PB90-192543 001.143 Not available NTIS

PB90-192550

Phase Diagrams for Ceramists Volume 6.

PB90-1 92550 001,144 Not available NTIS

PB90-192568

Microstructure and Isotopic Labeling Effects on the Miscibil-

ity of Polybutadiene Blends Studied by the Small-Angle

Neutron Scattering Technique.
PB90-192568 000,534 Not available NTIS

PB90-192576

Tunable Dye Laser Spectrometry.
PB90-192576 001.480 Not available NTIS

PB90-192584

Field-Ion Energy Spectroscopy of Gold Overlayers on Sili-

con.

PB90-192584 001.589 Not available NTIS

PB90-192592

Fast Fourier Transforms for Direct Solution of Poisson's
Equation with Staggered Boundary Conditions.

PB90-192592 001.287 Not available NTIS

PB90-192600

Biological Thermodynamic Data for the Calibration of Differ-

ential Scanning Calorimeters: Heat Capacity Data on the

Unfolding Transition of Ribonuclease A in Solution.

PB90-192600 000.405 Not available NTIS

PB90-192618

Mechanisms of Condensation of Biaryl Hydrocarbons.
PB90-192618 000.406 Not available NTIS

PB90-192626

Effects of Crystal Anisotropy on Magnetization and Magnet-
ic Order in Superconducting RBa(sub 2)Cu(sub 3)0(sub 7-

X).

PB90-192626 001.590 Not available NTIS

PB90- 192634

Characterization of Ultrathin Pt Overlayers Deposited on a
W(110) Surface.

PB90-192634 000.407 Not available NTIS

PB90-192642

Applications of Capacitive Array Sensors to Nondestructive

Evaluation.

PB90-192642 001.075 Not available NTIS

PB90-192659

Vortex Shedding Flowmeters for High Velocity Liquids.

PB90-192659 000.601 Not available NTIS

PB90-192667

Preliminary Radon Progeny Measurements in Three Federal

Office Buildings.

PB90-1 92667 000.983 Not available NTIS

PB90-192675

Temperature Induced Rebound in Power MOSFETs.
PB90-192675 000.872 Not available NTIS

PB90-192683

Synthesis. Characterization and Inelastic Neutron Scattering

Spectra of Hydrogen Insertion Compounds of the Mixed V/
Mo Oxide V(sub 9)Mo(sub 6)0(sub 40).

PB90-192683 000.273 Not available NTIS

PB90-192691

Difficulties Encountered with Some Intermediate-Atomic
Number Radiation Protection Dosimeters Irradiated on-
Phantom in Low-Energy Photon Beams.
PB90-192691 001.357 Not available NTIS

PB90-192709

Resonance Structure in the Vibrationally Resolved Photoe-
lectron Branching Ratios and Angular Distributions of the

2pi(-1) Channel of NO.
PB90-192709 000.408 Not available NTIS

PB90-192717

Growth of Ultrathin Fe Films on Cu(IOO): Mechanisms, Mor-
phology and Stability.

PB90-192717 001.591 Not available NTIS

PB90-192725

Observation of Intensity Oscillations in RHEED during the

Epitaxial Growth of Cu and fee Fe on Cu(IOO).

PB90-192725 001.592 Not available NTIS

PB90-192733

Calculation of the Anisotropy of Equilibrium Surface Com-
position in Metallic Solid Solutions Using the Embedded
Atom Method.
PB90-192733 000.409 Not available NTIS

PB90-192741

X-ray Pholoelectron Spectroscopy of O 1s and Si 2p Lines

in Films of SiO(sub x) Formed by e-beam Evaporation.

PB90-192741 001.593 Not available NTIS

PB90-193236

Corrosion and Degradation of a Polyurethane/Co-Ni-Cr-Mo
(MP35N) Pacemaker Lead.
PB90-193236 000.064 Not available NTIS

PB90-193244

Workforce of U.S. Manufacturing in the Post-Industrial Era.

PB90-193244 000.004 Not available NTIS

PB90-193251

Experimental Fire Tower Studies of Elevator Pressurization

Systems for Smoke Control.

000. 188 Not available NTIJPB90-1 93251

PB90-193269

Lattice Statics Green's Function Method for Calculation o
Atomistic Structure of Grain Boundary Interfaces in Solids
2. Anharmonic Theory.
PB90-1 93269 001,594 Not available NTIS

PB90- 193277

Lattice Statics Green's Function Method for Calculation o
Atomistic Structure of Grain Boundary Interfaces in Solids
I. Harmonic Theory.

PB90-193277 001.595 Not available NTIS

PB90-193285

Theory of Chemically Induced Kink Formation on Cracks ir

Silica. I. 3-D Crack Green's Functions.

PB90-193285 001,145 Not available NTIS

PB90-193293

Laser-Induced Photoassociation of Ultracold Sodium
Atoms.
PB90- 193293 001,719 Not available NTIS

PB90-193301

Total Molecular Surface Areas as a Predictor for Reversed-
Phase High Performance Liquid Chromatography in Various
Organotin Systems.
PB90-193301 000,410 Not available NTIS

PB90-193319

Corrosion Reactions in SiC Ceramics.
PB90-193319 001,146 Not available NTIS

PB90-193327

Laser-Enhanced Ionization Spectroscopy in Flames and
Plasmas.
PB90-193327 000,411 Not available NTIS

PB90- 193335

Initial Color Development in Radiochromic Dye Films After

a Short Intense Pulse of Accelerated Electrons.

PB90-1 93335 001,407 Not available NTIS

PB90- 193343

Fundamental Processes of SF(sub 6) Decomposition and
Oxidation in Glow and Corona Discharges.
PB90-193343 000906 Not available NTIS

PB90-193350

Resource Letter QHE-1: The Integral and Fractional Quan-
tum Hall Effects.

PB90-193350 001.596 Not available NTIS

PB90- 193368

Proton MAS NMR Method for Determining Intimate Mixing
in Polymer Blends.
PB90-193368 000.535 Not available NTIS

PB90-193376

Fiber Optic Sensing of Pulsed Currents.
PB90-193376 000,838 Not available NTIS

PB90-193384

Preparation of Microgram Samples on Iron Wool for Radio-
carbon Analysis via Accelerator Mass Spectrometry: A
Closed-System Approach.
PB90-193384 000.241 Not available NTIS

PB90-193392

Interfaces: The Next NDE Challenge.
PB90- 193392 001.254 Not available NTIS

PB90-193400

Eddy Current Measurement of Density during Hot Isostatic

Pressing.

PB90-193400 001.255 Not available NTIS

PB90-193418

Microscopic Origins of Acoustic Emission.
PB90-193418 001.445 Not available NTIS

PB90- 193426

Viscosity and Molecular Weight Disthbution of Ultra-High
Molecular Weight Polyethylene Using a High Temperature
Low Shear Rate Rotational Viscometer.
PB90- 193426 000.536 Not available NTIS

PB90-193434

Coming to OSI: Network Resource Management and Global
Reachability.

PB90-193434 000.648 Not available NTIS

PB90-193442

Comparison of the Optoacoustic and Hg Tracer Methods
for the Study of Energy Transfer Processes in Gas Mix-
tures.

PB90-193442 000.412 Not available NTIS

PB90-193459

Correlation between Gas Phase and Solution Phase Reacti-
vities of Hydroxyl Radicals Towards Saturated Organic
Compounds.
PB90- 193459 000.413 Not available NTIS

PB90- 193467

Gas-Phase Reactions of Hydroxyl Radicals with the Fuel
Additives Methyl Tert-Butyl Ether and Tert-Butyl Alcohol
Over the Temperature Range 240-440 K,

PB90-193467 000.414 Not available NTIS

PB90-193475

Flash Photolysis Resonance Fluorescence Investigation of
the Gas Phase Reactions of Hydroxyl Radicals with a
Series of Aliphatic Ketones Over the Temperature Range
240-440 K.

PB90-193475 000.274 Not available NTIS
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PB90-193483

Kinetics of the Gas Phase Reaction of Hydroxy! Radicals

with Ethane, Benzene, and a Series of Halogenated Ben-

zenes Over the Temperature Range 234-438 K.

PB90-1 93483 000.275 Not available NTIS

PB90-193491

Gas Phase Reactions of Hydroxyl Radicals with a Series of

Aliphatic Ethers Over the Temperature Range 240-440 K.

PB90-1 93491 000.276 Not available NTIS

PB90-193509

Quality Assurance and Spent Fuel Shipments for Research
Reactors.
PB90-193509 001,424 Not available NTIS

PB90-193517

Vector Averaging Method for Locating Small Differences

between Nearly Identical Protein Structures.

PB90-193517 001,326 Not available NTIS

PB90-193525

Structure of a Complex of Catabolite Gene Activator Pro-

tein and Cyclic AlVIP Refined at 2.5 A Resolution.

PB90-193525 001.327 Not available NTIS

PB90-193533

Energy Dependence of Polarization Observables in the (sup

2)H(d,gamma)( sup 4)He Reaction.

PB90-193533 001.720 Not available NTIS

PB90-193541

Effect of an Electric Field on the [Morphological Stability of

the Crystal-lvlell Interface on a Binary Alloy.

PB90-193541 001,256 Not available NTIS

PB90-193558

Comparison of Ivlethods for Determining Wear Volumes and

Surface Parameters of Spherically Tipped Sliders.

PB90-193558 001,227 Not available NTIS

PB90-193566

Damage Enhanced Creep in a Siliconized Carbide: Phe-

nomenology.
PB90-1 93566 001,147 Not available NTIS

PB90-193574

High Spatial Resolution Secondary Ion Imaging and Sec-

ondary Ion t^ass Spectrometry of Aluminum-Lithium Alloys.

PB90-193574 001.257 Not available NTIS

PB90-193582

Calibration of a Neutron-Driven Gamma-Ray Source.

PB90-193582 001,721 Not available NTIS

PB90-193590

((Measurement of the (93)NB(n,n') Fission Spectrum Cross

Section.

PB90- 193590 001,722 Not available NTIS

PB90-193608

Silica Particle Synthesis in a Counterflow Diffusion Flame
Reactor.

PB90-1 93608 000,585 Not available NTIS

PB90-193616

Ivlolecular Wedge in Brittle Cracks.

PB90-193616 001.258 Not available NTIS

PB90- 194994

Conduct and Administration of U.S. Participation and Lead-

ership in International Standardization, Testing, and Certifi-

cation in the Decade of the 1990s.

PB90-194994 001,076 PC A03/IVIF A01

PB90-195009

Serial Sectioning of Hardened Cement Paste for Scanning

Electron fulicroscopy.

PB90-1 95009 000,562 PC A03/IVIF A01

PB90-19S033

rvleasuring the Extent of Rust on Steel After Abrasive Blast-

ing: A Feasibility Study.

PB90-195033 001.193 PC A03/tMF A01

PB90-196510

Nontoxic Heat Transport Fluids for Spacecraft Two-Phase
Thermal Control Systems.
PB90-196510 001,819 PC A05/N/1F A01

PB90-196528

Effect of Interstitial Elements on Phase Relationships in the

Titanium-Aluminum System.

PB90-196528 001,259 PC A04/(VlF A01

PB90-196536

Development of Standards for Superconductors.

PB90-196536 000,907 PC A07/rMF A01

PB90-197948

Working Implementation Agreements for Open Systems
Interconnection Protocols.

PB90-197948 000,745 PC A16/(VlF A02

PB90-198425

Experimental Study of Post-Installed Anchors Under Com-
bined Shear and Tension Loading.

PB90-198425 000,174 PC A05/IWF A01

PB90-198433

Hierarchical Real-Time Control Task Decomposition for a

Coal fj^ining Automation Project.

PB90-198433 001.391 PC A04/tk(1F A01

PB90-198441

Life-Cycle Costing for Energy Conservation in Buildings: In-

structor's Guide.
PB90-198441 000,090 PC Mi/Uf A01

PBgO- 198458

Basics of Chemical Instrumentation. Volume 1. Separation

fJlethods.

PB90-1 98458 000.242 PC A09/IV1F A01

PB90-198797

Optical Feedback Locking of Semiconductor Lasers.

PATENT-4 907 237 001,467 Not available NTIS

PB90-198912

Evaluation of Thermal Bridges Using a H/1obile Test Facility.

PB90-198912 000,091 PC A03/(VlF A01

PB90-198920

Directory of NVLAP (National Voluntary Laboratory Accredi-

tation Program) Accredited Laboratories, 1990.

PB90-198920 001,012 PC A04/IVIF A01

PB90-198938

Evaluation of a Surface Treatment to Improve the Erosion

Resistance of Coquina Stone at Castillo de San Ivlarcos.

PB90-198938 000.175 PC AOS/fiMF A01

PB90-198946

Secure Data Network System (SDNS) Network, Transport,

and Message Security Protocols.

PB90-198946 000.718 PC A05/MF A01

PB90-198953

Architectures for Future Multigigabit Lightwave Networks.

PB90-198953 000,615 PC A04/MF A01

PB90-199068

Life-Cycle Costing for Energy Conservation in Buildings:

Student's Manual.
PB90-199068 000,092 PC A13/MF A02

PB90-203126

Radiation Energy-Angle Algorithm for Use in Personnel Do-
simetry.

PB90-203126 001.358 PC A03/MF A01

PB90-203134

Note on NASREM Implementation.

PB90-203134 001.097 PC A03/MF A01

PB90-204512

Data Administration: Standards and Techniques. Proceed-
ings of the Annual DAMA (Data Administration Manage-
ment Association) Symposium (2nd).

PB90-204512 000,719 PC A08/MF A01

PB90-204520

Preliminary Performance Criteria for the Bond of Portland-

Cement and Latex-Modified Concrete Overlays.

PB90-204520 000,571 PC A06/MF A01

PB90-204694

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. Third Day: April 5, 1990.

PB90-204694 000.007 PC A13/MF A02
PB90-204702

Transcript of Hearing on Improving U.S. Participation in

International Standards Activities. First Day: April 3, 1990.

PB90-204702 000,008 PC A11/MF A02
PB90-205188

Ignition and Lateral Flame Spread Characteristics of Certain

Composite Materials.

PB90-205188 000,586 PC A03/MF A01

PB90-205485

Trade Implications of Processes and Production Methods
(PPMs).
PB90-205485 000,203 PC A03/MF A01

PB90-205758

Simplifications in the Theory of Artificial Satellites.

PB90-205758 001.821 Not available NTIS

PB90-205766

Superconductivity and the Ouantization of Energy.

PB90-205766 001.723 Not available NTIS

PB90-205774

Is Y(sub 1)Ba(sub 2)Cu(sub 3)0(sub 7) Stiff or Soft.

PB90-205774 007, 148 Not available NTIS

PB90-205782

Analysis of Carboxyhemoglobin and Cyanide in Blood from

Victims of the Dupont Plaza Hotel Fire in Puerto Rico.

PB90-205782 001,320 Not available NTIS

PB90-205790

FTS Infrared Measurements of Alkali Halides in the Gas
Phase: Rubidium Fluoride and Cesium Fluoride.

PB90-205790 000.415 Not available NTIS

PB90-205808

Systems and Instruments in Site Surveys.

PB90-205808 000,944 Not available NTIS

PB90-205816

Classical Phase Diffusion in Small Hysteretic Josephson
Junctions.

PB90-205816 000,859 Not available NTIS

PB90-205824

Sputtering-lnduced Surface Roughness of Metallic Thin

Films.

PB90-205824 000,416 Not available NTIS

PB90-205832

Low-Frequency Approximation for Simultaneous Electron-

Photon Excitation of Atoms.
PB90-205832 001,724 Not available NTIS

PB90-205840

Precision, Accuracy, and Uncertainty in Quantitative Sur-

face Analyses by Auger-Electron Spectroscopy and X-ray

Photoelectron Spectroscopy.

PB90-205840 000,417 Not available NTIS

PB90-205857

Differential Cross Section for Na Fine-Structure Transfer In-

duced by Na and K Collisions.

001,725 Not available NTISPB90-205857

PB90-205865

Transient and Residual Stress in a Porcelain-Metal Strip.

PB90-205865 000.065 Not available NTIS

PB90-205873

Harmonic Generation by a Classical Hydrogen Atom in the
Presence of an Intense Radiation Field.

PB90-205873 001,726 Not available NTIS

PB90-205881

Simulation of Diffusion in Pigmented Coatings on Metals
Using Monte-Carlo Methods.
PB90-205881 001. 176 Not available NTIS

PB90-205899

Test of the Linearity of Quantum Mechanics by rf Spectros-
copy of the (9)Be(1 + ) Ground State.

PB90-205899 001,727 Not available NTIS

PB90-205907

Monitoring the Quality of Mix of Polymer Melts with Particu-

late Fillers Using Fluorescence Spectroscopy.
PB90-205907 000,537 Not available NTIS

PB90-205915

Crossover from Singular Critical to Regular Classical Ther-
modynamic Behavior of Fluids.

PB90-205915 000.418 Not available NTIS

PB90-205923

Comparisons of the NML (National Measurement Laborato-
ry) and NIST (National Institute of Standards and Technolo-
gy) Representations of the Ohm Using Transportable 1

Omega, 10 k Omega, 10 pF, and Quantized-Hall-Resist-
ance Standards.
PB90-205923 000,860 Not available NTIS

PB90-205931

Versatile Scan Generator and Data Collector for Scanning
Tunneling Microscopes.
PB90-205931 001.013 Not available NTIS

PB90-205949

Spatial Distribution of a-Si:H Film-Producing Radicals in

Silane rt Glow Discharges.
PB90-205949 000,277 Not available NTIS

PB90-205956

International Intercomparison of Regular Transmittance

PB90-205956 001.481 Not available NTIS

PB90-205964

Ohmic Contacts to High-T(sub c) Superconductors.
PB90-205964 001,597 Not available NTIS

PB90-20S972

Gyroscope-Weighing Experiment with a Null Result.

PB90-205972 001.728 Not available NTIS

PB90-205980

Measurement of Absorbed Doses Near Metal and Dental
Material Interfaces Irradiated by X- and Gamma-Ray Ther-
apy Beams.
PB90-205980 001,359 Not available NTIS

PB90-205998

Advanced System Characterizes Antennas to 65 GHz.
PB90-205998 000,808 Not available NTIS

PB90-206004

Microwave Spectrum and Electric Dipole Moment of Ne-HF.
PB90-206004 000,419 Not available NTIS

PB90-206012

NBS Biological Macromolecule Crystallization Database.
PB90-206012 001,328 Not available NTIS

PB90-206020

Gauge Invariance and Approximate Multiphoton Calcula-
tions in Hydrogen.
PB90-206020 001.729 Not available NTIS

PB90-206038

Microstrip Patch Antenna as a Standard Transmitting and
Receiving Antenna.
PB90-206038 000.809 Not available NTIS

PB90-206046

Small Angle Neutron Scattering Method for In Situ Studies
of the Dense Cores of Biological Cells and Vesicles: Appli-

cation to Isolated Neurosecretory Vesicles.

PB90-206046 001.329 Not available NTIS

PB90-206053

Neutron and Light-Scattering Studies of DNA Gyrase and
Its Complex with DNA.
PB90-206053 001,330 Not available NTIS

PB90-206061

X-ray Powder Characterization of Ba(sub 2)YCu(sub
3)0(sub 7-x).

PB90-206061 001,149 Not available NTIS

PB90-206079

X-ray Powder Study of 2BaO:CuO.
PB90-206079 001, 150 Not available NTIS

PB90-206087

Calculation of Metameric Reflectances.
PB90-206087 001.482 Not available NTIS

PB90-206095

Lighting for Color Vision.

PB90-206095 000.076 Not available NTIS

OR-20



NTIS ORDER/REPORT NUMBER INDEX
PB90-21219:

PB90-206103

Autoregulation of the Yeast Copper Metallothionein Gene
Depends on Metal Binding.

PB90-206103 001,331 Not available NTIS

PB90-206111

X-ray Diffraction Studies of Amorphous (Fe(sub 1-x)Ni(sub

x))(sub 77)Si(sub 10)B(sub 13) Alloys.

PB90-206111 001.214 Not available NTIS

PB90-206129

Neutron Scattering Studies of Potassium-Ammonia Layers

in Graphite.

PB90-206129 000.420 Not available NTIS

PB90-206137

Analysis of the Corrections to the Normal Force Response
for the Cone and Plate Geometry in Single Step Stress Re-

laxation Experiments.

PB90-206137 000,538 Not available NTIS

PB90-206145

X-ray Line Broadening Study on Shock-l»/iodified Hematite.

PB90-206145 000,421 Not available NTIS

PB90-206152

X-ray Study of the Barium Oxide-Yttrium Sesquioxide-

Copper Oxide (CuOx) System.

PB90-206152 001.151 Not available NTIS

PB90-206160

Standard X-ray Diffraction Powder Patterns of Fifteen Ce-

ramic Phases.
PB90-206160 001.152 Not available NTIS

PB90-206178

Standard X-ray Diffraction Powder Patterns of Sixteen Ce-
ramic Phases.
PB90-206178 001.153 Not available NTIS

PB90-206186

Standard X-ray Diffraction Powder Patterns of Fifteen Ce-

ramic Phases.
PB90-206186 001.154 Not available NTIS

PB90-206491

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs,

July to September 1989, with 1990 CEEE Events Calendar.

PB90-206491 000.908 PC A03/ru1F A01

PB90-206673

Computerization of the ICDD Powder Diffraction Database
Critical Review of Sets 1 to 32(1).

PB90-206673 000.422 Not available NTIS

PB90-206681

Standard Reference Ivlaterials for X-ray Diffraction. Part 2.

Calibration Using D-Spacing Standards.

PB90-206681 001.598 Not available NTIS

PB90-206699

X-ray Studies of Helium Quenched Ba(sub 2)YCu(sub
3)0(sub 7-x).

PB90-206699 001.155 Not available NTIS

PB90-206707

Calculation of Spectral Line Profiles of lylulti-Electron Emit-

ters in Plasmas.
PB90-206707 001,730 Not available NTIS

PB90-206715

Structure of Phosphate-Free Ribonuclease A Refined at

1.26 A.

PB90-206715 001.332 Not available NTIS

PB90-206723

Structure of Insulin: Results of Joint Neutron and X-ray Re-
finement.

PB90-206723 001.311 Not available NTIS

PB90-206731

Structure of Form III Crystals of Bovine Pancreatic Trypsin

Inhibitor.

PB90-206731 001.333 Not available NTIS

PB90-206749

Comparison of Liquid Chromatography with Fluorescence

Detection and Gas Chromatography/f^ass Spectrometry for

the Determination of Polycyclic Aromatic Hydrocarbons in

Environmental Samples.
PB90-206749 000.971 Not available NTIS

PB90-206756

Liquid-in-Glass Thermometers - Why Are They Still Being

Used Today.
PB90-206756 001,014 Not available NTIS

PB90-206764

Laser Cooling.

PB90-206764

PB90-206772

Iron and Cadmium Capture Gamma Ray Photofission H^eas-

urements.
PB90-206772 001.432 Not available NTIS

PB90-206780

Niobium as a Neutron Dosimeter.

PB90-206780 001,408 Not available NTIS

PB90-206798

Measure h/e(2) by Counting Electrons or Ions in a Storage
Ring.

PB90-206798 001.732 Not available NTIS

PB90-206806

Heterodyne Frequency Measurements on OCS Near 61.76

THz (2060 cm(-1)).

PB90-206806 000.423 Not available NTIS

001.731 Not available NTIS

PB90-206830

Unstable Periodic Orbits, Recurrences, and Diffuse Vibra-

tional Structures in the Photodissociation of Water Near
128 nm.
PB90-206830 000.424 Not available NTIS

PB90-206848

Magnetic Microstructure Imaging Using Scanning Electron

Microscopy with Polarization Analysis.

PB90-206848 001.015 Not available NTIS

PB90-206855

Station-to-Station.

PB90-206855 000.746 Not available NTIS

PB90-206863

Spectra of the Si I Isoelectronic Sequence from Cu XVI to

Mo XXIX.
PB90-206863 001.733 Not available NTIS

PB90-206871

Weld Cracking in Massive Steel Forgings.
PB90-206871 001,215 Not available NTIS

PB90-206889

Temperature and Composition Dependence of the Energy
Gap of Hg(sub 1-x)Cd(sub x)Te by Two-Photon Magneto
Absorption Techniques.
PB90-206889 001.599 Not available NTIS

PB90-206897

Heterodyne Frequency Measurements of (12)0(16)0 Laser
Transitions Near 2050 cm(-1).

PB90-206897 000.425 Not available NTIS

PB90-206905

Rotational Distributions in the Photodetachment of IHI(I-)

and in the I + HI Reaction: The Influence of IHI Transition

State Resonances.
PB90-206905 000.426 Not available NTIS

PB90-206913

4 Meter FTS Observations of Photospheric Magnetic Fields

on M Dwarfs.

PB90-206913 000,039 Not available NTIS

PB90-206921

Concentration Fluctuations in Mixtures of Linear and Star-

Shaped Polymers.
PB90-206921 000,539 Not available NTIS

PB90-206939

Observation of the NF(2-|- ) Dication in the Electron Impact
Ionization Mass Spectrum of NF(sub 3).

PB90-206939 000.427 Not available NTIS

PB90-206947

Distinct Alignment Effects for Y(sub 2.0) versus Y(sub 2, -i-

or - 1) Angular Wave Functions Observed in Collisions of

an Atomic Ca 0 State.

PB90-206947 001.734 Not available NTIS

PB90-206954

Soft X-ray Optics Characterization on Surf II.

PB90-206954 001.735 Not available NTIS

PB90-206962

Low Temperature Chemical Approaches to Superconduc-
tive Materials: A Challenge in Chemical Synthesis.

PB90-206962 001. 156 Not available NTIS

PB90-206970

Effect of Aqueous Environments on the Fracture Behavior
of Ductile Nickel Aluminide.
PB90-206970 001, 194 Not available NTIS

PB90-2069e8

Spectrum and Energy Levels of Six-Times-Ionized Molybde-
num (Mo VII).

PB90-206988 000,428 Not available NTIS

PB90-206996

Modified Leung-Griffiths Model for Vapor-Liquid Equilibria:

Application to Polar Fluid Mixtures.

PB90-206996 000,429 Not available NTIS

PB90-207002

Optical Waveguide Dosimetry for Gamma-Radiation in the

Dose Range 10(-1)-10(4) Gy.
PB90-207002 001,409 Not available NTIS

PB90-207010

Characterizing Transient Measurements by Use of the Step
Response and the Convolution Integral.

PB90-207010 000.822 Not available NTIS

PB90-207028

Vibrational Mode Mixing in Terminal Acetylenes: High-Reso-
lution Infrared Laser Study of Isolated J States.

PB90-207028 000.430 Not available NTIS

PB90-207036

Equation of State for Stellar Envelopes. 4. Thermodynamic
Quantities and Selected Ionization Fractions for Six Ele-

mental Mixes.

PB90-207036 000,040 Not available NTIS

PB90-207044

Adsorption of Zinc 3,3-Dimethylacrylate and 3,3-Dimethyla-

crylic Acid on Hydroxyapatite from Solution: Reversibility

and Variability of Isotherms.

PB90-207044 000,066 Not available NTIS

PB90-207051

Airy Pattern, Weak-Link Modelling of Critical Currents in

High-T(sub c) Superconductors.
PB90-207051 001,600 Not available NTIS

PB90-207069

Scanning Electron Microscope-Based Metrological Electron

Microscope System and New Prototype Scanning Electron
Microscope Magnification Standard.

PB90-207069 001,016 Not available NTIS

PB90-207077

Theory of Spin-Polarized Metastable-Atom-Deexcitatior
Spectroscopy: Ni-He.
PB90-207077 001,736 Not available NTIS

PB90-207150

Transcript of Hearing on Improving U.S. Participation ir

International Standards Activities, Second Day: April 4
1990.
PB90-207150 000,009 PC A12/MF AOS

PB90-207259

Fire Experiments of Zoned Smoke Control at the Plazc
Hotel in Washington DC.
PB90-207259 000,093 PC A05/MF A01

PB90-207267

Technical Activities 1989, Electron and Optical Physics Divi-

sion.

PB90-207267 001.737 PC A04/MF A01

PB90-207J275

Studies on the Melt Flow Rate of the SRM 1474, a Polyeth-
ylene Resin.

PB90-207275 001,271 PC A03/MF A01

PB90-207283

Physics, Chemistry and Engineering in the 1990's.
PB90-207283 000,010 PC A03/MF A01

PB90-207291

Corrosion of Zircaloy Spent Fuel Cladding in a Repository.
PB90-207291 001,427 PC A03/MF A01

PB90-207309

Center for Electronics and Electrical Engineering Technical
Publication Announcements. Covering Center Programs,
April-June 1989, with 1990 CEEE Events Calendar.
PB90-207309 000,823 PC A03/MF A01

PB90-207358

Proposed Integration Framework tor Step (Standard for the
Exchange of Product Model Data).

PB90-207358 000.747 PC A03/MF A01

PB90-207754

Center for Electronics and Electrical Engineering: 1990 Pro-
gram Description.

PB90-207754 000.909 PC A03/MF A01

PB90-207762

Evaluation of NVLAP (National Voluntary Laboratory Ac-
creditation Program) Personnel Dosimetry Testing Labora-
tory: X-rays.

PB90-207762 001.360 PC A03/MF A01

PB90-207770

Workloads, Observables, Benchmarks and Instrumentation.
PB90-207770 000.649 PC A03/MF A01

PB90-207788

NIST (National Institute of Standards and Technology)
STEP (Standard for the Exchange of Product Model Data)
Documents Configuration Management System User's
Guide.
PB90-207788 000,748 PC A03/MF A01

PB90-207796

Mechanical Properties and Fracture Toughness of AAR
(Association of American Railroads) TCI 28 Grade B Steel
and a Micro-Alloyed, Control-Rolled Steel. A 8XX Grade B
from -80F to + 73F.
PB90-207796 001.216 PC A03/MF A01

PB90-207804

Determination of the NDT (Nil-Ductility Transition) Tempera-
ture and Charpy V-Notch Impact Properties of AAR (Ameri-
can Association of Railroads) TCI 28 Grades B Steel and A
8XX Grade B Steel.

PB90-207804 001.217 PC A03/MF A01

PB90-208273

Calibration of Road Roughness Measuring Equipment
Volume 1. Experimental Investigation.

PB90-208273 000,572 PC A05/MF A01

PB90-208281

Calibration of Road Roughness Measuring Equipment.
Volume 2. Calibration Procedures.
PB90-208281 000,573 PC A03/MF A01

PB90-209578

Special Test and Evaluation Methods Used for a Nine-Axis
Accelerometer.
PB90-209578 000.861 PC A03/MF A01

PB90-209586

Voila: A System for Looking at Processes.
PB90-209586 000,736 PC A03/MF A01

PB90-209594

Numerical and Analytical Study of Nonlinear Bifurcations
Associated with the Morphological Stability of Two-Dimen-
sional Single Crystals.

PB90-209594 001,601 PC A03/MF A01

PB90-209602

Long-Range Plan for a Research Project on Carbon Mon-
oxide Production and Prediction.

PB90-209602 000,587 PC A03/MF A01

PB90-212192

Stable Implementation Agreements for Open Systems Inter-

connection Protocols. Version 3, Edition 1. December 1989
PB90-212192 000,616 PC A99/MF A04
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PB90-2 14453

High Temperature Ultrasonic Testing of Materials for Inter-

nal Flaws.
PATENT-4 898 034 001.274 Not available NTIS

PB90-215534

Governnnent's Role in Standards-Related Activities: Analy-

sis of Comments.
PB90-215534 000,011 PC A03/MF A01

PB90-2 15807

Standard Reference Ivlaterials: Glasses for Microanalysis:

SRM'S 1871-1875.

PB90-215807 001,157 PC A04/MF A01

PB90-2 15823

FIREDOC Vocabulary List, 3rd Edition.

PB90-215823 000.189 PC A06/MF A01

PB90-2 15849

Periodic and Chaotic Motions of a Modified Stoker Column;
Experimental and Numerical Results.

PB90-215849 000,176 PC A03/MF A01

PB90-2 15864

Proceedings of the Hypertext Standardization Workshop.
January 16-18, 1990 National Institute of Standards and
Technology.
PB90-215864 001,030 PC A16/MF A02

PB90-216508

Guide to Available Mathematical Software, March 1 990.

PB90-216508 001,308 PC A99/MF A04

PB90-216813

Object Database Management Systems: Concepts and
Fssturss
PB90-216813 000.720 PC A04/MF A01

PB90-216839

DOE (Department of Energy)/NIST (National Institute of

Standards and Technology) Workshop on Common Archi-

tectures for Robotic Systems.
PB90-216839 001,098 PC A08/MF A01

PB90-216847

Semiconductor Measurement Technology: A Software Pro-

gram for Aiding the Analysis of Ellipsometric Measure-
ments, Simple Spectroscopic Models.

PB90-216847 001.602 PC A16/MF A02

PB90-217712

World Modeling for Sensory Interactive Trajectory Genera-

tion.

PB90-217712 000,019 Not available NTIS

PB90-2 17720

Use of FTIR Spectroscopy for Multi-Component Quantita-

tion in Combustion Toxicology.

PB90-217720 000,243 Not available NTIS

PB90-2 17738

Use of Acceptance Diagrams to Calculate the Performance

of Multiple-Section Straight-Sided Neutron Guide Systems.

PB90-2 17738 001,738 Not available NTIS

PB90-217746

Toxicological Effects of Different Time Exposures to the

Fire Gases: Carbon Monoxide or Hydrogen Cyanide or to

Carbon Monoxide Combined with Hydrogen Cyanide or

Carbon Dioxide.

PB90-217746 001,369 Not available NTIS

PB90-2 17753

Tooth-Bound Fluoride and Dental Caries.

PB90-217753 001,339 Not available NTIS

PB90-217761

Threshold Cerenkov Radiation and Beam Diagnostics.

PB90-217761 001,739 Not available NTIS

PB90-217779

Thermodynamic Aspects of Concrete Durability.

PB90-217779 000.134 Not available NTIS

PB90-217787

System of PC Computer Programs for Size Exclusion Chro-

matography.
PB90-217787 000,431 Not available NTIS

PB90-217795

Surface Tension of Refrigerants R123 and R134a.

PB90-217795 001,233 Not available NTIS

PB90-217803

Structure of the Polymer-Solvent Interface.

PB90-217803 000,540 Not available NTIS

PB90-217811

Stimulated Desorption from CO Chemisorbed on Cr(IIO):

Sensitivity to Bonding Changes.
PB90-217811 000,432 Not available NTIS

PB90-2 17829

Step and Frequency Response Testing of Waveform Re-

corders.

PB90-217829 001,443 Not available NTIS

PB90-217837

Steady State Coupled Transport of Nitric Acid through a

Hollow Fiber Supported Liquid Membrane.
PB90-217837 000,281 Not available NTIS

PB90-2 17845

Standard Field Generation for Microwaves and Millimeter

Waves.
PB90-217845 001,512 Not available NTIS

PB90-217852

Soft X-ray Absorption and Emission Spectra of the YBa(sub
2)Cu(sub 3)0(sub 7-x) Superconductor.

PB90-217852 001,603 Not available NTIS

PB90-2 17860

Single Pulse Shock Tube Studies on the Stability of 1-

Phenylbutene-2.
PB90-217860 000,433 Not available NTIS

PB90-217878

Role of Large Scale Turbulent Structures in the Lift-Off and
Blow Out Behaviors of Turbulent Jet Diffusion Flames.
PB90-217878 000,588 Not available NTIS

PB90-217886

Research on Inverse Problems in Materials Science and
Engineering.

PB90-217886 001,023 Not available NTIS

PB90-2 17894

Reference Materials, Reference Data, and Reference Pro-

cedures for Surface Analysis; National and International

Standards Activities.

PB90-217894 000,434 Not available NTIS

PB90-217902

Quantitative Isotope and Elemental Ratio Measurements
with a Camera-Based Imaging System on an Ion Micro-

scope.
PB90-217902 000.244 Not available NTIS

PB90-217910

RCS Application Example; Tool Changing on a Horizontal

Machining Center.

PB90-217910 001,047 Not available NTIS

PB90-217928

Quantitative Characterization of the Microstructure of Hard-
ened Tricalcium Silicate Paste Using Computer Image Anal-

ysis.

PB90-217928 001,158 Not available NTIS

PB90-217936

Prototype Methodology for Fire Hazard Analysis.

PB90-217936 000,190 Not available NTIS

PB90-217944

Progress Toward a Semiconductor Depth Profiling Stand-
ard.

PB90-217944 001,604 Not available NTIS

PB90-2 17951

Pressure Effects on Partial Discharges in Hexane under DC
Voltage.

PB90-217951 000,910 Not available NTIS

PB90-217969

Prediction of Service Lite of Building and Construction Ma-
tcrisls

PB90-217969 000135 Not available NTIS

PB90-217977

Precision Engineering and Expenmental Physics; William A.

Rogers, the First Academic Mechanician in the U.S.

PB90-217977 001,017 Not available NTIS

PB90-217985

Point Source/Point Receiver Ultrasonic Wave Speed Meas-
urement.
PB90-217985 001,446 Not available NTIS

PB90-217993

Photoemission Study of High T(sub c) Oxides.

PB90-217993 001,605 Not available NTIS

PB90-218009

Polarimetric Magnetic Field Sensors Based on Yttrium Iron

Garnet.

PB90-218009 000,839 Not available NTIS

PB90-218017

Overview of the Multiple Autonomous Undenwater Vehicles
(MAUV) Project.

PB90-218017 001,436 Not available NTIS

PB90-218025

New Approach to Accurate X-ray Mask Measurements in a
Scanning Electron Microscope.
PB90-218025 001,440 Not available NTIS

PB90-218033

Next-Generation Tension Strap Supports for Spaceborne
Dewars.
PB90-218033 001,823 Not available NTIS

PB90-218041

Modeling of Cntical Currents in Granular High-T(sub c) Su-
perconductors.
PB90-218041 001.606 Not available NTIS

PB90-218058

Measurements of Ventilation Rates and Ventilation Effec-

tiveness

PB90-218058 000.094 Not available NTIS

PB90-218066

Measurements of a Transport Implementation Running
Over an IEEE 802.3 Local Area Network.

PB90-218066 000,749 Not available NTIS

PB90-218074

Measurement Research and the National Institute of Stand-
ards and Technology's Research Information Center.

PB90-218074 001,037 Not available NTIS

PB90-2 18082

Malcolm Baldrige National Quality Improvement Award.
PB90-218082 000.005 Not available NTIS

PB90-218090

Magneto-Optical investigation of Impurity and Defect Levels

in HgCdTe Alloys.

PB90-218090 001.607 Not available NTIS

PB90-218108

Mobile Antennas.
PB90-218108 000,810 Not available NTIS

PB90-218116

Ku-Band Satellite Two-Way Timing Using a Very Small Ap-
erture Terminal (VSAT).
PB90-218116 000.617 Not available NTIS

PB90-218124

Investigation of Photoconductive Picosecond Microstripline

Switches on Self-Implanted Silicon on Sapphire (SOS).
PB90-218124 000.873 Not available NTIS

PB90-218132

Influence of Surface Structure on Mechanisms of Stimulat-

ed Desorption.

PB90-218132 000.435 Not available NTIS

PB90-218140

Imaging and Assessment of Corrosion on Coated and Un-
coated Steel Using Thermal-Wave Electron Microscopy.
PB90-218140 001.195 Not available NTIS

PB90-218157

Ion Desorption Induced by Core Exciton States in MgO.
PB90-218157 000,436 Not available NTIS

PB90-218165

Investigation of the Effects of a Stratified Two Layer Envi-
ronment on Fire Plume Temperatures.
PB90-218165 000.136 Not available NTIS

PB90-218173

HVAC Emulation and On-Line Testing of EMC Systems.
PB90-218173 001,378 Not available NTIS

PB90-218181

Harmonization of Standards and Regulations: Problems and
Opportunities for the United States.

PB90-218181 000.117 Not available NTIS

PB90-218199

Gateway between MHS (X.400) and SMTP.
PB90-218199 000.618 Not available NTIS

PB90-218207

Free Radical Chemistry of Aqueous-Phase SO(sub 2).

PB90-218207 000,289 Not available NTIS

PB90-218215

Framework for Representing and Reasoning about Three-
Dimensional Objects for Vision.

PB90-218215 000,774 Not available NTIS

PB90-2 18223

Forward Smolder Propagation Over Solid Wood.
PB90-218223 001.273 Not available NTIS

PB90-218231

Fluorescence Spectrometry in Analytical Chemistry and
Color Science.
PB90-218231 000.245 Not available NTIS

PB90-2 18249

Fields Scattered by a Dielectric Strip on a Dielectric Half-

PB90-218249 001.608 Not available NTIS

PB90-2 18256

EXITT: A Simulation Model of Occupant Decisions and Ac-
tions in Residential Fires.

PB90-218256 000.191 Not available NTIS

PB90-2 18264

Entropy-Driven Ion-Molecule Reactions.
PB90-218264 000.437 Not available NTIS

PB90-218272

Ellipsoidal Mirror Analyzer for the Study of Photon Stimulat-
ed Desorption.

PB90-218272 000.438 Not available NTIS

PB90-2 18280

Electrophoretic Response of Submlcron Particles to Alter-

nating Electric Fields.

PB90-218280 000.439 Not available NTIS

PB90-218298

Estimating Air Leakage through Doors for Smoke Control.
PB90-218298 000,095 Not available NTIS

PB90-2 18306

ESDIAD (Electron Stimulated Desorption Ion Angular Distri-

butions) of Small Molecules on Surfaces: A Few Caveats.
PB90-218306 000.440 Not available NTIS

PB90-218314

Effects of Chopper Jitter on the Time-Dependent Intensity

Transmitted by Multiple-Slot Multiple Disk Chopper Sys-
tems.
PB90-218314 001.740 Not available NTIS

PB90-218322

Effect of a Camp-Independent Mutation on Crystal Struc-
ture of Catabolite Gene Activator Protein.

PB90-218322 001,334 Not available NTIS

PB90-218330

Dynamics of 0(1 + ) Desorption from TiO(sub 2).

PB90-218330 000.441 Not available NTIS

PB90-218348

Determination of Molecular Structure at Surfaces Using
Electron Stimulated Desorption.
PB90-218348 000.442 Not available NTIS

PB90-2 18355

Degradation of Organic Protective Coatings on Steel in Cor-
rosive Environments.
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PB90-23527(

PB90-218355 001,196 Not available NTIS

PB90-218363

Digital Video Data Acquisition/Analysis for Existing ESDIAD
Apparatus.
PB90-218363 001,741 Not available NTIS

PB90-218371

Current View of the iota/E System.

PB90-218371 001,742 Not available NTIS

PB90-2 18389

Control Architecture for Cooperative Intelligent Robots.

PB90-2183e9 001,099 Not available NTIS

PB90-2 18397

Concept of Secondary Laboratories.

PB90-218397 001,743 Not available NTIS

PB90-218405

Computerized Tribology Information System ACTIS.

PB90-218405 001,115 Not available NTIS

PB90-218413

Characterization of a Piezoelectric Transducer Coupled to a

Solid.

PB90-218413 001,447 Not available NTIS

PB90-218421

Chain Dimension Determination of Deuterated Polybuta-

diene by Small-Angle Neutron Scattering on the Basis of

Random Phase Approximation.

PB90-218421 000,541 Not available NTIS

PB90-21B439

Calibration and Meaning of Antenna Factor and Gain for

Ef^l Antennas.
PB90-218439 000,611 Not available NTIS

PB90-218447

Binding of Substituted cis-Pt(ll)-Diammines to Duplex DMA.
PB90-218447 001,335 Not available NTIS

PB90-218454

Automatically Running Command Files at Any Future Time.

PB90-218454 000,721 Not available NTIS

PB90-218462

Austenilic Stainless Steels with Emphasis on Strength at

Low Temperatures.
PB90-218462 001,218 Not available NTIS

PB90-218470

Algorithms for Calculating Radiation View Factors between

Plane Convex Polygons with Obstructions.

PB90-218470 001,744 Not available NTIS

PB90-218488

Accurate X-ray Spectroscopy.

PB90-218488 001,745 Not available NTIS

PB90-2 18496

liylagnitude of Secondary Electron Contributions in Photon

Stimulated Desorption.

PB90-218496 000,443 Not available NTIS

PB90-218777

Structure and Radiation Properties of Turbulent Diffusion

Flames.
PB90-218777 000,589 PC A06/I^F A01

PB90-219130

Stabilization of Taylor-Couette Flow Due to Time-Periodic

Outer Cylinder Oscillation.

PB90-219130 001,458 PC A03/MF A01

PB90-219551

Computerization of Welding Data: Proceedings of the Con-

ference and Workshop.
PB90-219551 001,065 PC A06/IWIF A01

PB90-219569

NASREfVI Implementation of Position Determination from

ti/lotion.

PB90-219569 001.100 PC A03/IWIF A01

PB90-219577

Exhaust Gas Analysis for Harmful Species: 19F1A Fire

Fighting Trainer at tulayport, Florida.

PB90-219577 000,972 PC A03/MF A01

PB90-219585

Quantification of Heat Losses through Structural Supports

for Shallow Trench Heat Distribution Systems.

PB90-219585 000,958 PC A06/I\/IF A01

PB90-219593

Implementation of a Jacobian-Transpose Algorithm.

PB90-219593 001,101 PC A03/tVlF A01

PB90-219601

l^easurements of Coefficients of Discharge for Concentric

Flange-Tapped Square-Edged Orifice Meters in Natural Gas
Over the Reynolds Number Range 25,000 to 16,000,000.

PB90-219601 000,953 PC A16/MF A02

PB90-219619

Guidelines for Pressure Vessel Safety Assessment.

PB90-219619 001.219 PC A05/MF A01

PB90-219627

Guide to Software Acceptance.
PB90-219627 000.722 PC A03/MF A01

PB90-219783

Manual for the Cement Hydration Simulation Model.

PB90-219783 000,137 PC A07/MF A01

PB90-219791

Adsorption Modeling for Macroscopic Contaminant Disper-

sal Analysis.

PB90-219791 000,973 PC A03/MF A01

PB90-219809

Fire Research Publications, 1989.

PB90-219809 000,096 PC A03/MF A01

PB90-219817

GATT (General Agreement on Tariffs and Trade) Standards

Code Activities of the National Institute of Standards and
Technology 1989.

PB90-219817 000.204 PC A04/MF A01

PB90-219825

Quality Assurance Tests for Adhesion of Paint on Tactical

Rigid Wall Shelters,

PB90-219825 001,177 PC A03/MF A01

PB90-2 19833

Post Occupancy Evaluation of Federal Buildings - The Port-

land Federal Building and Others.

PB90-219833 000,097 PC A09/MF A01

PB90-219841

NIST (National Institute of Standards and Technology)
Standard Reference Data Products 1990 Catalog.

PB90-219841 001,031 PC A03/MF A01

PB90-2 19858

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis 1990.

PB90-219858 000,201 PC A04/MF A01

PB90-219866

Information Management Directions: The Integration Chal-

lenge.

PB90-219866 001,032 PC A09/MF A01

PB90-220286

Concept for a Reference Model Architecture for Real-Time
Intelligent Control Systems (ARTICS).
PB90-220286 001.048 PC A03/MF A01

PB90-221789

Proceedings of CIMCON '90.

PB90-221789 001.049 PC A23/MF A03

PB90-221797

Generating Standard Reference Electromagnetic Fields in

the NIST (National Institute of Standards and Technology)
Anechoic Chamber, 0.2 to 40 GHz.
PB90-221797 000.644 PC A03/MF A01

PB90-221805

Wavelength Measurement System for Optical Fiber Com-
munications.
PB90-221805 000.619 PC A03/MF A01

PB90-221813

Energy Related Inventions Program: A Joint Program of the

Department of Energy and the National Institute of Stand-

ards and Technology Status Report for Recommendations
251 through 486.

PB90-221813 000.966 PC A09/MF A01

PB90-221821

Variances Based on Data with Dead Time between the

Measurements.
PB90-221821 001,303 PC A03/MF A01

PB90-221839

Electrodeposition of Wear Resistant Coatings.

PB90-221839 001.178 PC A06/MF A01

PB90-221847

Summary Report of NIST's (National Institute of Standards
and Technology's) Industry-Government Consortium Re-
search Program on Flowmeter Installation Effects with Em-
phasis on the Research Period November 1988-May 1989.

PB90-221847 001,459 PC A04/MF A01

PB90-221854

Rating Procedure for Mixed Air-Source Unitary Heat Pumps
Operating in the Heating Mode.
PB90-221854 000.098 PC A03/MF A01

PB90-221862

Expected Complexity of the 3-Dimensional Voronoi Dia-

gram.
PB90-2218e2 001,288 PC A03/MF A01

PB90-222720

Study of Meteorological Processes Important in the Degra-
dation of Materials through Surface Temperature.
PB90-222720 001,228 PC A03/MF A01

PB90-222738

Semiconductor Measurement Technology. EPROP: An
Interactive FORTRAN Program for Computing Selected

Electronic Properties of Gallium Arsenide and Silicon.

PB90-222738 001,609 PC A06/MF A01

PB90-225947

Cell as Part of a Manufacturing System.
PB90-225947 000,737 PC A03/MF A01

PB90-225954

Review of Current Research and Activities Involving Char-
acterization, Abatement and Disposal of Lead-Containing
Paint Films.

.PB90-225954 000,984 PC A03/MF A01

PB90-225988

Energy Related Inventions Program: A Joint Program of the

Department of Energy and the National Institute of Stand-
ards and Technology Status Report for Recommendations
1 through 250.

PB90-225988 000.967 PC A08/MF A01

PB90-227968

Transient Cooling of a Hot Surface by Droplets Evapora-
tion.

PB90-227968 001,746 PC A06/MF AO'

PB90-227976

Transient Characteristics of Unconfined Fire-Plume-Driver
Ceiling Jets.

PB90-227976 000.138 PC A15/MF AO!

PB90-227984

Expected Linear 3-Dimensional Voronoi Diagram Algorithm.
PB90-227984 001,289 PC A03/MF AOl

PB90-227992

NIST (National Institute of Standards and Technology
Structural Research Publications, 1984-1989.
PB90-227992 000, 177 PC A04/MF AOl

PB90-228008

Quantitative Approach to Camera Fixation.

PB90-228008 001, 102 PC A03/MF AOl

PB90-228016

Graphics Standards in the Computer-Aided Acquisition anc
Logistic Support (CALS) Program, Fiscal Year 1989
Volume 2. MIL-D-28003 Revisions, CGM Registration.

PB90-228016 001,379 PC A15/MF AOS

PB90-228024

Emulation Through Time Dilation.

PB90-228024 000,650 PC A03/MF AOl

PB90-228032

Research for Electric Energy Systems - An Annual Report
(1989).

PB90-228032 000.945 PC A05/MF AOl

PB90-228040

Building Technology Project Summaries, 1990.
PB90-228040 000, 192 PC A06/MF AOl

PB90-231150

U.S. Investment Strategies for Quality Assurance.
PB90-231150 001.483 PC All /MF AOS

PB90-232752

Specifications and Tolerances for Reference Standards anc
Field Standard Weights and Measures. 1. Specifications
and Tolerances for Field Standard Weights (NIST (Nationa
Institute of Standards and Technology) Class F). Revisec
1990.
PB90-232752 001,018 PC A03/MF AOl

PB90-232810

Least-Cost Energy Decisions for Buildings: Introduction tc

Life-Cycle Costing. Video Training Workbook.
PB90-232810 000.099 PC A03/MF AOl

PB90-233891

Technical Activities 1986, Center for Analytical Chemistry.
PB90-233891 000,246 PC A09/MF AOl

PB90-234998

Fire Risk Assessment Method: Case Study 1, Upholsterec
Furniture in Residences.
PB90-234998 000. 139 PC A04/MF AOl

PB90-235003

Experimental Evaluation of Two Nonazeotropic Refrigerani
Mixtures in a Water-to-Water, Breadboard Heat Pump.
PB90-235003 001.234 PC A04/MF AOl

PB90-235011

Evaluation of the Integral I (sub l,r)(k,k') = Integral from C

to infinity Q sub l)(kr)(j sub r)(k'r)r squared dr.

PB90-235011 001.290 PC A03/MF AOl

PB90-235029

Selection of Siliceous Aggregate for Concrete.
PB90-235029 000563 PC A03/MF AOl

PB90-235037

Fire Risk Assessment Method: Case Study 2, Carpet in Of-

PB90-235037 000. 140 PC A03/MF AOl

PB90-235045

Fire Risk Assessment Method: Case Study 3, Concealec
Combustibles in Hotels.

PB90-235045 000,141 PC A03/MF AOl

PB90-235052

Fire Risk Assessment Method: Description of Methodology.
PB90-235052 000 142 PC A05/MF AOl

PB90-235243

Journal of Research of the National Institute of Standards
and Technology. January-February 1990. Volume 95,

Number 1

.

PB90-235243 000,444 PC A06

PB90-235250

New Program and Directions at the National Institute ol

Standards and Technology.
PB90-235250 000.012

(Order as PB90-235243, PC A06)

PB90-23S268

Apparatus for Simultaneous Small Angle Neutron Scattering
and Steady Shear Viscosity Studies of Polymer Melts and
Solutions.

PB90-235268 000,542
(Order as PB90-235243, PC A06)

PB90-235276

Dynamics of the Bell Prover,

PB90-235276 001.460
(Order as PB90-235243, PC A06)
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PB90-235284

Proposed Dynamic Pressure and Temperature Primary

Standard.
PB90-235284 000,445

(Order as PB90-235243, PC A06)

PB90-235292

Spectroradiometric Determination of the Freezing Tempera-
ture of Gold.

PB90-235292 000,446
(Order as PB90-235243, PC A06)

PB90-235300

Report on tiie Session of the Consultative Committee on
Thermometry (17th).

PB90-235300 000.447
(Order as PB90-235243, PC A06)

PB90-235318

New Assignment of Mass Values and Uncertainties to NIST
Working Standards.

PB90-235318 000,448
(Order as PB90-235243, PC A06)

PB90-235326

Observation and an Explanation of Breal<dowR of the Quan-
tum Hall Effect.

PB90-235326 001.610
(Order as PB90-235243, PC A06)

PB90-235417

Development of Test Methods to Determine the Compatibil-

ity of Liquid Hazardous Materials with Polyethylene Packag-

ings.

PB90-235417 000.985 PC A04/MF A01

PB90-237264

Scanning Scattering Microscope with Hemispherical Mirror

and Microfocused Beam.
PATENT-4 954 722 000,996 Not available NTIS

PB90-237355

Hospital Energy Analysis Toolkit (HEAT): User Manual.

PB90-237355 000,990 PC A03/MF A01

PB90-238320

Method and Apparatus for Producing a Photopumped VUV
Laser in Ion-Containing Plasma.

PATENT-4 939 744 001,468 Not available NTIS

PB90-241225

Corrosion Data for Materials Performance Characterization.

PB90-241225 001,197 Not available NTIS

PB90-241233

Three Dimensional Modeling of Optical Microlithography for

Positive Photoresists.

PB90-241233 001,068 Not available NTIS

PB90-241241

Fire Induced Flow Field - Theory and Experiment.

PB90-241241 001,381 Not available NTIS

PB90-241258

Nuclear Magnetic Resonance.
PB90-241258 001.611 Not available NTIS

PB90-241266

Using the Computer to Analyze Coating Defects.

PB90-241266 001,179 Not available NTIS

PB90-241274

Analysis of SAS Data Dominated by Multiple Scattering.

PB90-241274 001.612 Not available NTIS

PB90-241282

Hydrogen Transfer from 9,10-Dihydrophenanthrene to An-

thracene.

PB90-241282 000,449 Not available NTIS

PB90-241290

Pulsed Ultrasonic Velocity Method for Determining Material

Dynamic Elastic Moduli.

PB90-241290 001,235 Not available NTIS

PB90-241308

Magnetic-Field-Modulated Microwave-Absorption Detection

in a Bi-Sr-Ca-Cu-O Superconductor.

PB90-241308 001,613 Not available NTIS

PB90-241316

Reactions of Iron Porphyrins with CF3, CF302, and

CBr302 Radicals.

PB90-241316 000,290 Not available NTIS

PB90-241324

Automated Extraction of Regular Spot Arrays from Electron

Diffraction Images.

PB90-241324 001.614 Not available NTIS

PB90-241332

Behavior of Liposomes in Flow Injection Systems.

PB90-241332 000,247 Not available NTIS

PB90-241340

Effects of Particle Size Distribution on the Kinetics of Hy-

dration of Tricalcium Silicate.

PB90-241340 000.450 Not available NTIS

PB90-241357

Similarity and Bifurcation in Unstable Viscoplastic Shear.

PB90-241357 001.615 Not available NTIS

PB90-241365

Quantised Dissipative States at Breakdown of the Quantum
Hall Effect.

PB90-241365 001.616 Not available NTIS

PB90-241373

Density Dependence of the 5 micrometers Infrared Spec-
trum of NH3.

000.041 Not available NTIS

PB90-241373 000,451 Not available NTIS

PB90-241381

Evaluation of the Role of Luminance Distributions in Occu-
pant Response to Lighting.

PB90-241381 000,100 Not available NTIS

PB90-241399

Test Structure Data Classification Using a Directed Graph
Approach.
PB90-241399 000,874 Not available NTIS

PB90-241407

Modification of Hydrogen-Passivated Silicon by a Scanning
Tunneling Microscope Operating in Air.

PB90-241407
.

001.617 Not available NTIS

PB90-241415

Separation and Characterization ct Fibronectin Domains by
Two-Dimensional Electrophoresis.

PB90-241415 001,312 Not available NTIS

PB90-241423

Concept of Secondary Laboratories.

PB90-241423 001,361 Not available NTIS

PB90-241431

Interagency Committee on Occupational Radiation Protec-

tion Measurements.
PB90-241431 001,362 Not available NTIS

PB90-241449

Secondary Standards Laboratories: An Overview.
PB90-241449 001,363 Not available NTIS

PB90-241456

Critical Currents of High (T sub c) Superconductors: Pin-

ning, Weak Links, Conduction, Anisotropy, and Contact Re-

sistivities.

PB90-241456 001.618 Not available NTIS

PB90-241464

Multidimensional Internal Setting Expansion of a Phos-
phate-Bonded Casting Investment Measured with Strain

Gauges.
PB90-241464 000,067 Not available NTIS

PB90-241472

Standard Reference Materials for Eddy Current Nonde-
structive Evaluation: Research Material 8458.

PB90-241472 001,077 Not available NTIS

PB90-241480

Cigarette Ignition of Soft Furnishings.

PB90-241480 000.109 Not available NTIS

PB90-241498

Orbital Variability in the Wind of the Massive X-ray Binary

HD 153919/4U 1700-37.

PB90-241498

PB90-241506

Phase Behavior of Polymer Blends.

PB90-241506 000,543 Not available NTIS

PB90-241514

U.S. Government Procurement of Open Systems Products

and Services.

PB90-241514 000,723 Not available NTIS

PB90-241522

Improved Kennedy-Thorndike Experiment to Test Special

Relativity.

PB90-241522 001,747 Not available NTIS

PB90-241530

Surface Forces and Their Action in Ceramic Materials.

PB90-241530 000,452 Not available NTIS

PB90-241548

Measuring Surface Forces to Explore Surface Chemistry:

Mica. Sapphire and Silica.

PB90-241548 000,453 Not available NTIS

PB90-241555

Liquid Chromatography Element-Specific Detection Sys-

tems for Analysis of Molecular Species.

PB90-241555 000,248 Not available NTIS

PB90-241563

Theoretical Comparison between Intentional Elemental and
Isotopic Atmospheric Tracers.

PB90-241563 000,974 Not available NTIS

PB90-241571

Small-Angle Neutron Scattering from Bacterial Magnetite.

PB90-241571 001,345 Not available NTIS

PB90-241589

Review of Economic Methods and Risk Analysis Tech-
niques for Evaluating Building Investments (Part 1).

PB90-241589 000,124 Not available NTIS

PB90-241597

Coupling, Propagation, and Side Effects of Surges in an In-

dustrial Building.

PB90-241597 000.946 Not available NTIS

PB90-241805

ELENDIF: A Time-Dependent Boltzmann Solver for Partially

Ionized Plasmas.
PB90-241605 001.508 Not available NTIS

PB90-241613

Dynamical Aspects of Anisotropic Correlations in Super-

cooled Liquids.

PB90-241613 000.454 Not available NTIS

PB90-241621

Computer-Generated Graphical Analysis of Citation

Searches.

PB90-241621 001,033 Not available NTIS

PB90-241639

Spin-Orbit State Specific Laser Probing of the desorption
Kinetics and Island Behavior of In on Si(100).

PB90-241639 000.455 Not available NTIS

PB90-241647

Information Center Assists Users in Identifying Standards
and Provides Technical Assistance.

PB90-241647 001,038 Not available NTIS

PB90-241654

More Effective Federal Computer Systems: The Role of

NIST (National Institute of Standards and Technology) and
Standards.
PB90-241654 000,750 Not available NTIS

PB90-241662

Wavelengths and Intensities of a Platinum/Neon Hollow
Cathode Lamp in the Region 1100-4000 A.

PB90-241662 001,484 Not available NTIS

PB90-241670

Individual Cross Sections for (1)D2 Sublevels ((M sub L) =
0,-1- or - 1 , -I- or - 2) in the Alignment-Dependent Proc-
ess: Ca(4p(2) (1)D2) + Rg -> Ca (3d4p (1)F3) -i- Rg as
a Function of Rare Gas.
PB90-241670 000,456 Not available NTIS

PB90-241688

Evaluation of Shape Selectivity in Liquid Chromatography.
PB90-241688 000.457 Not available NTIS

PB90-241696

Rotational State Distributions Following the Photodissocia-
tion of CI-CN: Comparison of Classical and Quantum Me-
chanical Calculations.

PB90-241696 000,458 Not available NTIS

PB90-242173

Concentration Measurements of OH- and Equilibrium Analy-
sis in a Laminar Methane-Air Diffusion Flame.
PB90-242173 000,590 Not available NTIS

PB90-242181

Cyclopolymerizable Monomers for Use in Dental Resin
Composites.
PB90-242181 000,068 Not available NTIS

PB90-242199

Durability of Cement Pastes, Mortars, and Concretes.
PB90-242199 000.143 Not available NTIS

PB90-242207

National Institute of Standards and Technology Molecular
Measuring Machine Project: Metrology and Precision Engi-
neering Design.

PB90-242207 001,109 Not available NTIS

PB90-242215

Instrumentation Everywhere (Editorial).

PB90-242215 001,019 Not available NTIS

PB90-242223

Fluoride Analysis in Nanoliter- and Microliter-size Fluid

Samples.
PB90-242223 001,340 Not available NTIS

PB90-242231

Lower Bound of Confidence Coefficients for a Confidence
Interval on Variance Components.
PB90-242231 001,304 Not available NTIS

PB90-242249

Photodissociation of Vibrationally Excited Water in the First

Absorption Band.
PB90-242249 000.459 Not available NTIS

PB90-242256

High Accuracy Determination of the Fine Structure Con-
stant via Measurement of the Proton Gyromagnetic Ratio.

PB90-242256 001.748 Not available NTIS

PB90-242264

Structural Phase Transition Study of Ba2YCu30(sub 6-|- x)

in Air.

PB90-242264 001,159 Not available NTIS

PB90-242272

Applications of the Double-Crystal Diffractometry to the Un-
derstanding of Ceramic Fracture.

PB90-242272 001.060 Not available NTIS

PB90-242298

NVLAP (National Voluntary Laboratory Accreditation Pro-
gram) Program Handbook: Personnel Radiation Dosimetry.
Requirements for Accreditation.

PB90-242298 001,364 PC A04/MF A01

PB90-244401

Effect of a Crystal-Melt Interface on Taylor-Vortex Flow
with Buoyancy.
PB90-244401 001,619 PC A03/MF A01

PB90-244419

Approach to Telerobot Computing Architecture.

PB90-244419 001,103 PC A03/MF A01

PB90-244427

High Technology Office Evaluation Survey: A Pilot Study.

PB90-244427 000 101 PC A04/MF A01

PB90-244435

NIST (National Institute of Standards and Technology) Re-
search Reports, May 1990.
PB90-244435 001,041 PC A03/MF A01
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PB90-25488C

PB90-244443

Experimental Investigation of Glass Breakage in Compart-

ment Fires.

PB90-244443 000. 144 PC A05/MF A01

PB90-244450

Fire Risk Assessment Mettiod: Case Study 4, Interior Finish

in Restaurants.

PB90-244450 000, 145 PC A03/MF A01

PB90-244468

Thermal Analysis of a Compartment Fire on Window Glass.

PB90-244468 000. 146 PC A03/tVIF A01

PB90-244476

Progress Report of the Quality in Automation Project for

FY89.
PB90-244476 001.078 PC A08/fVlF A01

PB90-244484

U.S. Department of Energy Risk Assessment tvlelhodology.

Volume 1. DOE Risk Assessment Guideline Instructions,

Resource Table, and Completed Sample. Volume 2. DOE
Risk Assessment Worksheets.
PB90-244484 000.789 PC A09/I^F A02

PB90-247420

Report of the CIB W14 Workshop on Fire tvlodeling (4th);

Conseil International du Batiment (CIB) Commission W14
on Fire.

PB90-247420 000. 147 PC A05/fVIF A01

PB90-247438

Extending the Standard for the Exchange of Product Data

to Represent Two-Dimensional Apparel Pattern Pieces.

PB90-247438 001.050 PC A03/fVlF A01

PB90-247446

Security Labels for Open Systems: An Invitational Work-

shop.
PB90-247446 000.790 PC A1 1/tVIF A02

PB90-2S0044

NIST Working Form for STEP: National PDES Testbed.

PB90-250044 001.051 PC A03/tV(F A01

PB90-250051

Software Development Tools.

PB90-250051 001,835 PC A03/H/1F A01

PB90-250069

QDES Administrative Guide: National PDES Testbed.

PB90-250069 001.055 PC A03/t^F A01

PB90-250077

NIST STEP Working Form Programmer's Reference. Na-

tional PDES Testbed.

PB90-250077 001,056 PC A03/IVIF A01

PB90-250085

QDES User's Guide. National PDES Testbed Report Series.

PB90-250085 000,751 PC A03/I^F A01

PB90-250093

NIST PDES Toolkit: Technical Fundamentals. National

PDES Testbed Report Series.

PB90-250093 001,052 PC A03/ti/lF A01

PB90-250101

Need for Research in Electronics Assembly Technology.

PB90-250101 000,911 PC A03/(u1F A01

PB90-2501 19

Naming Forum: Proceedings of the IRDS Workshop on
Data Entity Naming Conventions.

PB90-250119 000,752 PC A07/MF A01

PB90-250184

Consolidation Compartment Fire f^odel (CCFf^) Computer
Code Application CCFfyt, Vents. Parts I, II. Ill, and IV.

PB90-250184 000,193 PC E99/(i(lF E99

PB90-250192

Consolidated Compartment Fire Model (CCFH/1) Computer
Code Application CCFf^. Vents - Part 1: Physical Basis.

PB90-250192 000,194 PC A05/MF A01

PB90-250200

Consolidated Compartment Fire t^/lodel (CCFM) Computer
Code Application CCFtvl. Vents - Part 2: Software Refer-

ence Guide.

PB90-250200 000,195 PC A05/MF A01

PB90-250218

Consolidated Compartment Fire N/lodel (CCFfVl) Computer
Code Application CCFIwl. Vents - Part 3: Catalog of Algo-

rithms and Subroutines.

PB90-250218 000,196 PC A06/t^F A01

PB90-250226

Consolidated Compartment Fire Model (CCFM) Computer
Code Application CCFM. Vents - Part 4: User Reference

Guide.
PB90-250226 000, 197 PC A04/MF A01

PB90-254350

Motion, Depth, and Image Flow.

PB90-254350 001,350 Not available NTIS

PB90-254368

NBS Standard Reference Materials for Validating Determi-

nations of Micronutrients and Toxic Substances in Foods.

PB90-254368 000,021 Not available NTIS

PB90-254376

Mathematical Modeling of the Deposition of Alloys Onto
Moving Fibers.

PB90-254376 001,180 Not available NTIS

PB90-2S4384

Microplasmas.

PB90-254384 001.749 Not available NTIS

PB90-254392

Laser Produced Plasma X-ray Ultraviolet (XUV) Radiation

Source.
PB90-254392 001.485 Not available NTIS

PB90-254400

Hydrogen-Component Fugacity Coefficients in Binary Mix-

tures with Isobutane: Temperature Dependence.
PB90-254400 000.460 Not available NTIS

PB90-254418

Hydrogen Component Fugacity in Binary Mixtures with

Carbon Monoxide: Temperature Dependence.
PB90-254418 000.461 Not available NTIS

PB90-254426

NBS/EPA Data Base of Evaluated Electron Ionization Mass
Spectra.

PB90-254426 000.249 Not available NTIS

PB90-254434

Seismic Performance of 1/3 Scale Post-Tensioned Precast
Beam-Column Connections.
PB90-254434 000. 178 Not available NTIS

PB90-254442

Chlorine Mass Balance in the Combustion of Refuse-De-
rived Fuel.

PB90-254442 000,986 Not available NTIS

PB90-254459

Detection: Overview of Historical, Societal, and Technical
IS5U6S
PB90-254459 000.250 Not available NTIS

PB90-254467

Perspectives on Detection Limits for Nuclear Measure-
ments in Selected National and International Programs.
PB90-254467 001.410 Not available NTIS

PB90-254475

Stiffness Study of a Parallel Link Robot Crane for Shipbuild-

ing Applications.

PB90-254475 001.437 Not available NTIS

PB90-254483

Mathematical Decomposition and Simulation in Real-Time
Production Scheduling.
PB90-254483 001.053 Not available NTIS

PB90-254491

Structural Characterization of Thin Metal Overlayers by X-

ray Photoelectron and Auger-Electron Forward Scattering.

PB90-254491 000.462 Not available NTIS

PB90-254509

Predictive, Exact Shape Factor Extended Corresponding
States Model for Mixtures.

PB90-254509 000,463 Not available NTIS

PB90-254517

Energy Transfers in the Quasielastic Scattering of 70-1250-
eV Electrons by Surfaces.

PB90-254517 000,464 Not available NTIS

PB90-254525

Apollo Retroreflector Arrays Revisited: A Lunar Beaconed
Arrary.

PB90-254525 001,811 Not available NTIS

PB90-254533

Determination of Iodine in Oyster Tissue by Isotope Dilution

Laser Resonance Ionization Mass Spectroscopy.
PB90-254533 001,433 Not available NTIS

PB90-254541

Modeling Refractive Index in Mixed Component Systems.
PB90-254541 001,486 Not available NTIS

PB90-254558

Fourth Generation Software Tools for Prototyping.

PB90-254558 000,724 Not available NTIS

PB90-254566

Field-Space Cbnformal Solution Method.
PB90-254566 000.465 Not available NTIS

PB90-254574

Localization Model of Rubber Elasticity. 2.

PB90-254574 001,206 Not available NTIS

PB90-254582

Planar Silicon Photosensors: An Overview.
PB90-254582 000,840 Not available NTIS

PB90-254590

Mean Lifetime Calculations of Quantum Well Structures: A
Rigorous Analysis.

PB90-254590 000,841 Not available NTIS

PB90-254608

Proposed Study on the Effect of Sampling Bonding Tech-
niques on the Measured Critical Current of Nb3Sn Super-
conductors.

PB90-254608 001.620 Not available NTIS

PB9b-254616

Structure and Radiation Properties of Large Two Phase
Flames.
PB90-254616 000.591 Not available NTIS

PB90-254624

Bent Planar Waveguides and Whispering Gallery Modes: A
New Method of Analysis.

PB90-254624 001.487 Not available NTIS

PB90-254632

International Harmonization of Standards.

PB90-254632 000. 1 18 Not available NTIS

PB90-254640

Microstructure and Isotopic Labeling Effects on the Miscibil
ity of Polybutadiene Blends Studied by the Small-Angk
Neutron Scattering Technique, 1990.
PB90-254640 001.207 Not available NTIS

PB90-254657

Non-Neviftonian Molecular Dynamics and Thermophysica
Properties.

PB90-254657 001.461 Not available NTIS

PB90-254665

Merging 3-D Symbolic Descriptions Obtained from Multiple
Views of a Scene.
PB90-254665 000,775 Not available NTIS

PB90-254673

Electric and Magnetic Dipole Radiation in a Random
Medium.
PB90-254673 000,912 Not available NTIS

PB90-254681

Magnetic Dipole Excitation of an Insulated Conductor of
Finite Length.
PB90-254681 000,913 Not available NTIS

PB90-254699

Propagation along a Two-Wire Line Located at the Air-Earth
Interface.

PB90-254699 000.914 Not available NTIS

PB90-254707

Properties of a Soft-Sphere Liquid from Non-Newtonian Mo-
lecular Dynamics.
PB90-254707 001.750 Not available NTIS

PB90-254715

Quantum Zeno Effect.

PB90-254715 001.751 Not available NTIS

PB90-254723

Thermodynamic Property Formulation for Air. 2. Pressure
and Density Estimation Functions for the Dew and Bubble
Lines.

PB90-254723 000.055 Not available NTIS

PB90-254731

Critical Behavior of a Conducting Ionic Solution Near Its

Consolute Point.

PB90-254731 000.466 Not available NTIS

PB90-254749

Stimulated Raman Scattering and Coherent Anti-Stokes
Raman Spectroscopy in High-Pressure Oxygen.
PB90-254749 001.488 Not available NTIS

PB90-254756

History of the Section on Statistics and the Environment.
PB90-254756 000,989 Not available NTIS

PB90-254764

Onset of Nucleate and Film Boiling Resulting from Tran-
sient Heat Transfer to Liquid Hydrogen.
PB90-254764 000,467 Not available NTIS

PB90-254772

Magnetic Order and Spin Fluctuations in Oxide Supercon-
ductors.

PB90-254772 001,621 Not available NTIS
PB90-254780

Two-Dimensional Magnetic Order of Er in ErBa2Cu307.
PB90-254780 001.622 Not available NTIS

PB90-254798

Theoretical Studies of cis-Pt(ll)-Diammine Binding to Duplex
DNA.
PB90-254798 001,348 Not available NTIS

PBgO-254806

Reference Dosimetry and Measurement Quality Assurance.
PB90-254806 001,365 Not available NTIS

PB90-254814

Ergodic Convergence in Liquids and Glasses.
PB90-254814 001.752 Not available NTIS

PB90-2S4822

Shear Stabilization of Critical Fluctuations in Bulk Polymer
Blends Studied by Small Angle Neutron Scattering.
PB90-254822 000.544 Not available NTIS

PB90-254830

Rotational Spectrum of the CH Radical in Its a(4)Sigma-
State, Studied by Far-Infrared Laser Magnetic Resonance.
PB90-254830 000,468 Not available NTIS

PB90-254848

Vapor -f Liquid Equilibria and Coexisting Densities of
(Carbon Dioxide -i- n-butane) at 311 to 395 K.

PB90-254848 000,469 Not available NTIS

PB90-254855

Fundamentals of Enclosure Fire 'Zone' Models, 1989.
PB90-254855 000, 148 Not available NTIS

PB90-254863

Towards an Understanding of Camera Fixation, 1990.
PB90-254863 001.441 Not available NTIS

PB90-254871

Comparisons of NBS/Harvard VI Simulations and Data
from all Runs of a Full-Scale Multi-Room Fire Test Pro-
gram.
PB90-254871 000, 149 Not available NTIS

PB90-254889

Fe Mossbauer Effect

x)Ba2(Cu0.98Fe0.02)3O7.
PB90-254889 001,623 Not available NTIS

Y(sub x)Pr(sub 1-
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PB90-254897

Integrated-Optic Laser Fabricated by Field-Assisted Ion Ex-

change in Neodymium-Doped Soda-Lime-Silicate Glass.

PB90-254897 001,489 Not available NTIS

PB90-254905

Assessment of Loosely-Bound and Firmly-Bound Fluoride

Uptake by Tootti Enamel from Topically Applied Fluoride

Treatments.
PB90-254905 001,349 Not available NTIS

PB90-254913

Magnetic Properties of Pr in Non-Superconducting

PrBa2Cu307.
PB90-254913 001,624 Not available NTIS

PB90-254921

Magnetic Pfiase Transitions in Nd2Cu04.
PB90-254921 001.625 Not available NTIS

PB90-254939

Radical Concentration Measurements in Hydrocarbon Diffu-

sion Flames.
PB90-254939 000,470 Not available NTIS

PB90-254947

Superconducting Tunnel Junction Receiver for 345 GHz.
PB90-254947 000,824 Not available NTIS

PB90-254954

Micro-Analysis of Plaque Fluid from Single-Site Fasted

Plaque.

PB90-254954 001,341 Not available NTIS

PB90-254962

Pinfiole Camera Imaging Wittiout Lenses or Mirrors.

PB90-254962 001,442 Not available NTIS

PB90-254970

Two- and Three-Dimensional Magnetic Order of the Rare-

Earth Ions in RBa2Cu408.
PB90-254970 001.626 Not available NTIS

PB90-255266

Journal of Reasearch of the National Institute of Standards

and Technology. March-April 1990. Volume 95, Number 2.

Special Issue: Radon Measurement Standards and Calibra-

tion.

PB90-255266 001,411 PC A06

PB90-255274

Calibration of Radon-222 Reference Instrument in Sweden.
PB90-255274 001,412

(Order as PB90-255266, PC A06)

PB90-255282

Bureau of Mines Method of Calibrating a Primary Radon
Measuring Apparatus.

PB90-255282 001,413
(Order as PB90-255266, PC A06)

PB90-255290

Calibration and Quality Assurance Program for Environmen-

tal Radon Measurements.
PB90-255290 001,414

(Order as PB90-255266, PC A06)

PB90-255308

U.K. National Radiological Protection Board Radon Calibra-

tion Procedures.

PB90-255308 001,415
(Order as PB90-255266, PC A06)

PB90-255316

ENEA Reference Atmosphere Facility for Testing Radon
and Daughters Measuring Equipment.

PB90-255316 001,416
(Order as PB90-255266, PC AOS)

PB90-255324

Calibration of Scintillation Cells for Radon-222 Measure-

ments at the U.S. Environmental Protection Agency.

PB90-255324 001.417
(Order as PB90-255266, PC A06)

PB90-255332

ICARE Radon Calibration Device.

PB90-255332 001,418
(Order as PB90-255266. PC A06)

PB90-255340

NIST Primary Radon-222 Measurement System.

PB90-255340 001,419
(Order as PB90-255266. PC A06)

PB90-255357

Closed-Can Exhalation Method for Measuring Radon.

PB90-255357 001,420
(Order as PB90-255266, PC AOS)

PB90-255365

Standardization of Rn-222 at the Australian Radiation Labo-

ratory.

PB90.255365 001,421
(Order as PB90-255266, PC A06)

PB90-255373

Standardization of Radon Measurements: 2. Accuracy and
Proficiency Testing.

PB90-255373 001,422
(Order as PB90-255266, PC A06)

PB90-255381

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs. October to

December 1989, with 1990 CEEE Events Calendar.

PB90-255381 000,915 PC A03/MF A01

PB90-256751

Report to Congress on the Structural Assessment of the

New U.S. Embassy Office Building in Moscow.

P890-256751 000179 PC A03/MF A01

PB90-256769

Structural Assessment of the New U.S. Embassy Office

Building in Moscow.
PB90-256769 000, 180 PC A15/MF A02

PB90-256793

Journal of Research of the National Institute of Standards
and Technology. May-June 1990. Volume 95, Number 3.

PB90-256793 001,753 PC A08
PB90-256801

Operation of NIST Josephson Array Voltage Standards.

PB90-256801 000,916
(Order as PB90-256793, PC AOS)

PB90-256819

Calibration of dc Voltage Standards at NIST.

PB90-256819 000.917
(Order as PB90-256793, PC AOS)

PB90-256S27

NBS/NIST Gas Thermometry from 0 to 660C.
PB90-256827 001,754

(Order as PB90-256793, PC AOS)

PB90-256835

Phase Equilibria and Crystal Chemistry in Portions of the

System SrO-CaO-Bi203-CuO, Part 2 - The System SrO-
Bi203-CuO.
PB90-256835 001,627

(Order as PB90-256793, PC AOS)

PB90-256843

Scattered Light and Other Corrections in Absorption Coeffi-

cient Measurements in the Vacuum Ultraviolet: A Systems
Approach.
PB90-256843 001,490

(Order as PB90-256793, PC AOS)

PB90-256850

Furniture Flammability: An Investigation of the California

Technical Bulletin 133 Test. Part 1. Measuring the Hazards
of Furniture Fires.

PB90-256850 000 1 10 PC A03/MF A01

PB90-256S6S

NIST SOL Database Loader: STEP Working Form to SOL.
National PDES Testbed Report Series.

PB90-256868 000.753 PC A03/MF A01

PB90-2575S5

Framework for Developing a CALS Data Dictionary.

PB90-257585 000.754 PC A03/MF A01

PB90-257593

Mathematical Treatment of the Spherical Stereology.

PB90-257593 001.291 PC A03/MF A01

PB90-257601

Exposure: An Expert System Fire Code.
PB90-257601 001.836 PC A03/MF A01

PB90-257619

Scanning System for Measuring Uniformity of Laser Detec-
tor Response and Laser Beam Dimensions.
PB90-257619 001,491 PC A06/MF A01

PB90-257627

Stable Implementation Agreements for Open Systems Inter-

connection Protocols: Version 3, Edition 1, December 1989
Change Page Index.

PB90-257627 000 755 PC AOS/MF A01

PB90-257635

Technology-Based Economic Development: A Study of

State and Federal Technical Extension Services.

PB90-257635 000,013 PC AOS/MF A01

PB90-257643

Standard Reference Materials: Description and Use of a
Precision Thermometer for the Clinical Laboratory, SRM
934.

PB90-257643 000,069 PC A03/MF A01

PB90-257850

State W/eights and Measures Laboratories: State Standards
Program Description and Directory.

PB90-257650 001.079 PC A04/MF A01

PB90-257668

Survey of Selected Topics Relevant to Bioprocess Engi-

neering.

PB90-257668 000,954 PC A05/MF A01

PB90-257676

Strength and Creep-Rupture Properties of Adhesive-
Bonded EPDM Joints Stressed in Peel.

PB90-257676 001,827 PC A04/MF A01

PB90-2576S4

Time Domain Frequency Stability Calculated from the Fre-

quency Domain Description: Use of the SIGINT Software

Package to Calculate Time Domain Frequency Stability

from the Frequency Domain.
PB90-257684 000,631 PC A03/MF A01

PB90-257692

Furniture Flammability: An Investigation of the California

Bulletin 133 Test Part 2. Characterization of the Ignition

Source and a Comparable Gas Burner.

PB90-257692 000. Ill PC A03/MF A01

PB90-257700

Furniture Flammability: An Investigation of the California

Technical Bulletin 133 Test. Part 3. Full Scale Chair Burns.

PB90-257700 000.112 PC A03/MF A01

PB90-257718

MIS Capacitor Studies on Silicon Carbide Single Crystals:

Final Report for May 8, 1989 to November 8, 1989.

000.875 PC A03/MF A01PB90-257718

PB90-257726

EXPOSURE80A: A Computer Program Version of NFPA
80A.
PB90-257726 000.119 PC A03/MF A01

PB90-257734

Introduction to the NIST PDES Toolkit. National PDES
Testbed Report Series.

PB90-257734 001,044 PC A03/MF A01

PB90-257742

Dielectric Characterization and Reference Materials.

PB90-257742 000,918 PC A06/MF A01

PB90-257759

Graphics Standards in the Computer-Aided Acquisition and
Logistic Support (CALS) Program, Fiscal Year 1989.
Volume 1. Test Requirements Document, Extended CGM
(CGEM).
PB90-257759 000,756 PC A15/MF A02

PB90-259763

Working Implementation Agreements for Open Systems
Interconnection Protocols (1990).
PB90-259763 000,757 PC A19/MF A03

PB90-260902

Ensemble Time and Frequency Stability of GPS Satellite

Clocks.

PB90-260902 000.632 Not available NTIS

PB90-260910

Synthesis and Properties of a Polyfluorinated Pprepolymer
Multifunctional Urethane Methacrylate.
PB90-260910 000,070 Not available NTIS

PB90-260928

Hg(1 ) Single Ion Spectroscopy.
PB90-260928 001.755 Not available NTIS

PB90-260936

Passivity and Passivity Breakdown in Nickel Aluminide.
PB90-260936 001. 198 Not available NTIS

PB90-260944

Small Angle Neutron Scattering Studies of Blends of Pro-
tonated Linear Polystyrene with Crosslinked Deulerated
Polystyrene.

PB90-260944 000,545 Not available NTIS

PB90-260951

Preparation of Weil-Ordered, Oxygen-Rich SnO2(110) Sur-
faces via Oxygen Plasma Treatment.
PB90-260951 000.278 Not available NTIS

PB90-260969

Color Appearance of Traffic Control Devices under Different
llluminants.

PB90-260969 001.832 Not available NTIS

PB90-260977

Optimized Design of the Chopper Disks and the Neutron
Guide in a Disk Chopper Neutron Time-of-Flight Spectrome-
ter.

PB90-260977 001,756 Not available NTIS

PB90-260985

Comparison of Methods for Determining Fiber/Matrix Inter-

face Frictional Stresses in Ceramic Matrix Composites.
PB90-260985 001. 185 Not available NTIS

PB90-260993

Applications of the Weibull Method to Statistical Analysis of
Strength Parameters of Dental Materials.

PB90-260993 000.071 Not available NTIS

PB90-261009

Nonintersecting Random Walk in the Presence of Non-
spherical Obstacles.
PB90-261009 000,471 Not available NTIS

PB90-261017

Outlook for Advances in the Realization of the SI Unit of

Time.
PB90-261017 000,633 Not available NTIS

PB90-261025

Optically Pumped Primary Frequency Standard.
PB90-261025 001,492 Not available NTIS

PB90-261033

Measurement of Large Scale Oil Spill Burns.
PB90-261033 000,975 Not available NTIS

PB90-261041

Measurement Standards to Support Photonics Technology.
PB90-261041 000,842 Not available NTIS

PB90-261058

Surface-Field-lnduced Feature in the Quantum Yield of Sili-

con Near 3.5 eV.

PB90-261058 000.843 Not available NTIS

PB90-261066

Electrodynamics of Materials for Dielectric Measurement
Standardization.

PB90-261066 000.919 Not available NTIS

PB90-261074

Liquid and Solid Phases of Laser Cooled Ions.

PB90-261074 001.757 Not available NTIS

PB90-261082

Effect of Humidity on Commercial Cesium Beam Atomic
Clocks
PB90-261082 000.634 Not available NTIS
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PB90-271123

PB90-261090

Opiical Waveguide Attenuation Measured by Photothermal
Displacement.
PB90-261090 001,493 Not available NTIS

PB90-261108

Ultra Stable Cavity-Stabilized Lasers with SubHertz
Linewidth.

PB90-261108 001,494 Not available NTIS

PB90-261116

Micromechanics of Fracture in Structural Adhesive Bonds.
PB90-261116 001,122 Not available NTIS

PB90-261124

Micromechanics of Fracture in Structural Adhesive Bonds.
PB90-261124 001,123 Not available NTIS

PB90-261132

Phase Behavior and Gelation of a Rod-Like Polymer in So-

lution and Implications for Microcellular Foam Morphology.
PB90-261132 000,546 Not available NTIS

PB90-261140

Sulfurlike Spectra of Copper through Molybdenum.
PB90-261140 001,495 Not available NTIS

PB90-261157

High Accuracy, Absolute Wavelength Determination of Cap-
ture Gamma Ray Energies for E less than or equal to 5

MeV and the Direct Determination of Binding Energies in

Light Nuclei.

PB90-26 1157 001, 758 Not available NTIS

PB90-261165

Aspects of the Crystallization and Morphology of

Poly(Phenylene Sulfide).

PB90-261165 000,547 Not available NTIS

PB90-261173

Computers Viewing Artists at Work.
PB90-261173 000,056 Not available NTIS

PB90-261181

Preliminary Comparison between GPS and Two-Way Satel-

lite Time Transfer.

PB90-261181 000,635 Not available NTIS

PB90-261199

Characterization of a Pt-Ne Hollow Cathode Spectral Line

Source.
PB90-261199 001.496 Not available NTIS

PB90-261207

Reflectometer for Measurements of Scattering from Photo-

diodes and Other Low Scattering Surfaces.

PB90-261207 000,844 Not available NTIS

PB90-261215

Fracture Resistance Behavior of Silicon Carbide Whisker-
Reinforced Alumina Composites with Different Porosities.

PB90-261215 001,186 Not available NTIS

PB90-261223

Holographic Stereogram Displays from Computer-Generat-
ed Polygonal Models.
PB90-261223 000,845 Not available NTIS

PB90-261231

Toxic Potency of Fire Smoke: Measurement and Use.

PB90-261231 000,981 Not available NTIS

PB90-26124g

Measurements of Tilt Using a Borehole Tiltmeter.

PB90-261249 001,387 Not available NTIS

PB90-261256

NIST (National Institute of Standards and Technology) Digi-

tal Time Service.

PB90-261256 000,791 Not available NTIS

PB90-261264

Solar and Stellar Observations from the South Pole.

PB90-261264 000,042 Not available NTIS

PB90-261272

AAPM (American Association of Physicists) Accredited Do-
simetry Calibration Laboratories.

PB90-261272 001,322 Not available NTIS

PB90-261280

Protecting Computer Systems against Power Transients.

PB90-261280 000,825 Not available NTIS

PB90-261298

Power Quality Site Surveys: Facts, Fiction, and Fallacies.

PB90-261298 000,826 Not available NTIS

PB90-261306

Power Quality Site Surveys: Facts, Fiction, and Fallacies.

PB90-261306 000,827 Not available NTIS

PB90-261314

Review of Candidate Methods for Detecting Incipient De-
fects Due to Aging of Installed Cables in Nuclear Power
Plants.

PB90-261314 001,430 Not available NTIS

PB90-261322

Lithiomarsturite, a New Member of the Pyroxenoid Group,
from North Carolina.

PB90-261322 001,388 Not available NTIS

PB90-261330

Low-Profile High-Efficiency Microchannel-Plate Detector

System for Scanning Electron Microscopy Applications.

PB90-261330 001.628 Not available NTIS

PB90-261348

Rotational and Tunneling Spectrum of the H2S.C02 van
der Waals Complex.

PB90-261348 000,472 Not available NTIS

PB90-261355

Performance Testing for the Corrosivity of Smoke.
PB90-261355

,
000,592 Not available NTIS

PB90-261363

In vitro Evaluation of the Sealing Ability of a Calcium Phos-
phate Cement When Used as a Root Canal Sealer-Filler.

PB90-261363 000.072 Not available NTIS

PB90-261371

Processes Leading to SF6 Decomposition in Glow-Type
Corona Discharges.
PB90-261371 000.473 Not available NTIS

PB90-261389

Brushing Up on the History of Intermetallics in Dentistry.

PB90-261389 000.073 Not available NTIS

PB90-261397

Frequency Standards in the Optical Spectrum.
PB90-261397 001.759 Not available NTIS

PB90-261405

Molecular Dynamics Investigation of Deeply Quenched Liq-

uids.

PB90-261405 000,474 Not available NTIS

PB90-261413

Antiferromagnetic Ordering in Superconducting and
Oxygen-Deficient Nonsuperconducling RBa2Cu30(7-delta)
Compounds (R = Nd and Sm).
PB90-261413 001.629 Not available NTIS

PB90-261421

Water Hydrogen Bonding: The Structure of the Water-
Carbon Monoxide Complex.
PB90-261421 000,475 Not available NTIS

PB90-261439

Scratch Standard Is Only a Cosmetic Standard.
PB90-261439 001.497 Not available NTIS

PB90-261801

Proceedings of the Workshop on Evaluation of Cement and
Concrete Laboratory Performance.
PB90-261801 000,564 PC A07/MF A01

PB90-261819

Proceedings of the International Symposium on Correlation
and Polarization in Electronic and Atomic Collisions.

PB90-261819 001.760 PC A08/MF A01

PB90-264086

Technical Activities 1989. Molecular Physics Division.

PB90-264086 000.476 PC A03/MF A01

PB90-264094

Design Issues for Conformance Testing of the PHIGS
Standard.
PB90-264094 000.758 PC A03/MF A01

PB90-264102

Automated Information System Security Accreditation
Guidelines.

PB90-264102 000,792 PC A03/MF A01

PB90-264110

Evaluation of Hands-Free Communication Systems.
PB90-264110 000.620 PC A05/MF A01

PB90-265216

User's Guide for the PHIGS Validation Tests (Version 1.0).

PB90-265216 000.759 PC A06/MF A01

PB90-265224

Range from Triangulation Using an Inverse Perspective
Method to Determine Relative Camera Pose.
PB90-265224 000793 PC A03/MF A01

PB90-265232

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs, Oc-
tober-December 1989, with 1990 CEEE Events Calendar.
PB90-265232 000,920 PC A03/MF A01

PB90-265240

Domestic Disaster Recovery Plan for PCs, OlS. and Small
VS Systems.
PB90-265240 000.794 PC A03/MF A01

PB90-265257

Department of Justice Simplified Risk Analysis Guidelines.
PB90-265257 000,795 PC A04/MF A01

PB90-265265

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, January to

March 1990, with 1990 CEEE Events Calendar.
PB90-265265 000,921 PC A03/MF A01

PB90-265273

Translating Express to SQL: A User's Guide. National
PDES Testbed Report Series.

PB90-265273 000,725 PC A03/MF A01

PB90-265281

Effect of Gravity Modulation on Solutal Convection during
Directional Solidification.

PB90-265281 001.630 PC A03/MF A01

PB90-265307

Assessment of the Fire Performance of School Bus Interior

Components.
PB90-265307 001.833 PC A09/MF A01

PB90-265315

Development of an Instructional Program for Practicing En-
gineers Hazard I Users.

PB90-265315 001,837 PC A08/MF A01

PB90-265323

Conformance Test for FDDI Medium Access Control (MAC)
PB90-265323 000,651 PC A09/MF A01

PB90-269465

System Requirements Analysis for the U.S. Army Rock
Island Arsenal Tool Management System.
PB90-269465 001,380 PC A06/MF A01

PB90-269473

System Factors in Real-Time Hierarchical Control,
PB90-269473 000.738 PC A03/MF A01

PB90-269481

Thermal Analysis of Directly Buried Conduit Heat Distribu-
tion Systems.
PB90-269481 000.959 PC A05/MF A01

PB90-269499

Adaptive Integration Over a Triangulated Region.
PB90-269499 001.292 PC A03/MF A01

PB90-269507

Fed-X: The NIST Express Translator.
PB90-269507 000,760 PC A03/MF A01

PB90-269515

Experimental Study on the Performance of a Combination
Appliance for Domestic Hot Water and Space Heating.
PB90-269515 000,102 PC A03/I\^F A01

PB90-269523

Evaluation of Exit Signs in Clear and Smoke Conditions.
PB90-269523 000.113 PC A05/MF A01

PB90-269531

NIST Express Working Form Programmer's Reference. Na-
tional PDES Testbed Report Series.
PB90-269531 000.761 PC A04/MF A01

PB90-269556

Stable Implementation Agreements for Open Systems Inter-

connection Protocols. Version 3, March 1990. Change Page

000,621 PC A08/MF A01
Index, June 1990,
PB90-269556

PB90-269564

Semiconductor Measurement Technology: Thermal Resist-
ance Measurements.
PB90-269564 000,876 PC A05/MF A01

PB90-269572

Absolute Specular Reflectometer with an Autocollimator
Telescope and Auxiliary Mirrors.

PB90-269572 001.498 PC A03/MF A01
PB90-269580

PHIGS Validation Tests (Version 1.0): Design Issues.
PB90-269580 000.726 PC A03/MF A01

PB90-269598

Guidelines for the Evaluation of Message Handling Systems
Implementations.
PB90-269598 000.622 PC A07/MF A01

PB90-271016

Estimating Combined Errors Due to Propagation and
Ephemeris and Their Effect on Time and Frequency Trans-
fer.

PB90-271016 000.636 Not available NTIS

PB90-271024

CHAOS: A SUN-Based Program for Analyzing Chaotic Sys-
tems.
PB90-271024 000,727 Not available NTIS

PB90-271032

Smoke Measurement Results from the Cone Calorimeter.
PB90-271032 000,150 Not available NTIS

PB90-271040

Smoke and Soot Data Determinations in the Cone Calorim-
eter.

PB90-271040 000.151 Not available NTIS
PB90-271057

Small-Angle X-ray Characterization of Polymers.
PB90-271057 000,548 Not available NTIS

PB90-271065

New Recombination Mechanism: Tidal Termolecular Ionic
Recombination.
PB90-271065 001,761 Not available NTIS

PB90-271073

Time Dependent Simulation of Turbulent Combustion.
PB90-271073 000,593 Not available NTIS

PB90-271081

Optical Interferometer in Space.
PB90-271081 000,043 Not available NTIS

P890-271099

Small Mercury Relativity Orbiter.

PB90-271099 001.762 Not available NTIS
PB90-271107

Physics for Numerical Simulation of Silicon and Gallium Ar-
senide Transistors.

PB90-271107 000,877 Not available NTIS
PB90-271115

Critical Exponent for the Viscosity of Carbon Dioxide and
Xenon.
PB90-271 1 1 5 000.477 Not available NTIS

PB90-271123

Considerations in the Standardization of Generic Wear
Measurements.
PB90-27 1 1 23 001,116 Not available NTIS

OR-27



NTIS ORDER/REPORT NUMBER INDEX

PB90-271131

Relationship of Electrical, Magnetic, and Mechanical Prop-

erties to Processing in High-Temperature Superconductors.

PB90-271131 001.631 Not available NTIS

PB90-271149

Pressure Synthesis o( p-Nitroaniline Condensation Prod-

ucts.

PB90-271149 000,478 Not available NTIS

PB90-271156

Pressure Sintering and Transformation Toughening of Zinc

Sulfide.

PB90-271156 001,160 Not available NTIS

PB90-271164

Toward Real-Time Animation of Holographic Video Images.

PB90-271164 000,652 Not available NTIS

PB90-271172

Effects of Boron Implantation on Silicon Dioxide Passivated

HgCdTe.
PB90-271172 000,291 Not available NTIS

PB90-271180

Categorical Color Rendering of Four Common Light

Sources.
PB90-271180 001,499 Not available NTIS

PB90-271198

Mechanisms of Deterioration in Cement-Based Materials

and in Lime Mortar.

PB90-271198 001,199 Not available NTIS

PB90-271206

Physicochemical Applications of Supercritical Fluid Chroma-
tography.

PB90-271206 000,251 Not available NTIS

PB90-271214

Directional Solidification of a Planar Interface in the Pres-

ence of a Time-Dependent Electric Current.

PB90-271214 001,632 Not available NTIS

PB90-271222

Quantitative Assessment of Smoke Toxicity Hazards in

Large Structures.

PB90-271222 000,152 Not available NTIS

PB90-271230

Using High-Resolution Hand-Held Radiometers to Measure
in situ Thermal Resistance.

PB90-271230 000,153 Not available NTIS

PB90-271248

Issues and Future Directions in Subsecond Thermophysics

PB90-271248 001,763 Not available NTIS

PB90-271255

Dynamic Technique for Thermophysical Measurements at

High Temperatures in a Microgravity Environment.

PB90-271255 001,824 Not available NTIS

PB90-271263

Measurement of the Radiance Temperature (at 655 nm) of

Melting Graphite Near Its Triple Point by a Pulse-Heating

Technique.
PB90-271263 001,124 Not available NTIS

PB90-271271

Effect of Anisotropic Thermal Conductivity on the Morpho-

logical Stability of a Binary Alloy.

PB90-271271 001,260 Not available NTIS

PB90-271289

Measuring Adapter Efficiency Using a Sliding Short Circuit.

PB90-271289 000,852 Not available NTIS

PB90-271297

Surface Reaction Probability of Film-Producing Radicals in

Silane Glov* Discharges.

PB90-271297 000,279 Not available NTIS

PB90-271305

Measurements on Very Lowj-Energy lon/Atom-Molecule

Collisions.

PB90-271305 001,764 Not available NTIS

PB90-271313

Isochoric (p,Vm,T) Measurements on C02 and on (0.982

C02 + 0.018 N2) from 250 to 330 K at Pressures to 35
MPa.
PB90-271313 000,479 Not available NTIS

PB90-271321

Simulation of Field-Ion-Microscope Images for the Al-Mn

Icosahedral Phase.

PB90-271321 001,261 Not available NTIS

PB90-271339

Permeability, Ditfusivity, and Microstructural Parameters: A
Critical Review.
PB90-271339 000,565 Not available NTIS

PB90-271347

International Harmonization of Standards: Done with or

without Us.

PB90-271347 000,120 Not available NTIS

PB90-271354

Crystal Structures of Bacterial Glutaminase-Asparaginases.

PB90-271354 001,336 Not available NTIS

PB90-271362

Grid of Low Metallicity Line-Blanketed LTE Model Stellar

Atmospheres.
PB90-271362 000.044 Not available NTIS

PB90-271370

Theoretical Modelling of Algol Disks.

PB90-271370 000.045 Not available NTIS

PB90-271388

Exact Moments of the Symmetric Cubic Assignment Statis-

tic.

PB90-271388 001,305 Not available NTIS

PB90-271396

Formation and Melting of Solvent Crystals in Thermorever-
sible Polymer Gels.

PB90-271396 000,549 Not available NTIS

PB90-271404

Near-Stellar Environment of Cool, Evolved Stars.

PB90-271404 000,046 Not available NTIS

PB90-271412

Effects of Melt Viscosity and Thermal Stability on Polymer
Gasification.

PB90-271412 000,550 Not available NTIS

PB90-271420

Ion Quadrupole Moments from Term Energy Separations of

High Angular Momentum States: Halogenlike Ions.

PB90-271420 001,765 Not available NTIS

PB90-271438

Synchrotron Radiation Studies of the Electronic Structures

of High-T(sub c) Superconductors.
PB90-271438 001,633 Not available NTIS

PB90-271446

Fabrication of Thin, Freestanding, Single-Crystal, Semicon-
ductor Membranes.
PB90-271446 000,878 Not available NTIS

PB90-271453

Laser Probing of lll-V Semiconductor Growth on Si(IOO).

PB90-271453 001,634 Not available NTIS

PB90-271461

Laser Probing of Ion Collisions in Drift Fields: State Excita-

tion, Velocity Distributions, and Alignment Effects.

PB90-271461 001,766 Not available NTIS

PB90-271479

Processing of 2-D Digital Images by Integral Holography.
PB90-271479 000,776 Not available NTIS

PB90-271487

Alignment Effects in Ca-He (5(1 )P1 - 5(3)PJ) Energy Trans-
fer Half-Collisions.

PB90-271487 001,767 Not available NTIS

PB90-271495

Goals for the Application of High-Resolution X-ray Spec-
troscopy to the Diagnosis of Stellar Coronal Plasmas.
PB90-271495 000,047 Not available NTIS

PB90-271503

Einstein and Stellar Sources.
PB90-271503 000,048 Not available NTIS

PB90-271511

Measuring Economic Performance.
PB90-271511 000,198 Not available NTIS

PB90-271529

Electrical Fast-Transient Tests: Applications and Limita-

tions.

PB90-271 529 000.853 Not available NTIS

PB90-271537

Measurement of the Heat of Fusion of Molybdenum by a
Microsecond-Resolution Transient Technique.
PB90-271537 000,480 Not available NTIS

PB90-271545

Microsecond-Resolution Electrical Measurements in High-

Current Discharges.
PB90-271545 000,922 Not available NTIS

PB90-271552

Interface Instabilities during Laser Melting of Thin Films.

PB90-271552 001,635 Not available NTIS

PB90-271560

Thermal Expansion of Tungsten in the Range 1500-3600 K
by a Transient Interferometric Technique.
PB90-271560 001.272 Not available NTIS

PB90-271578

Dynamic Technique for Measuring Surface Tension at High
Temperatures in a Microgravity Environment.
PB90-271578 001.825 Not available NTIS

PB90-271586

Group-Theoretical Formalism for the Large-Amplitude Vibra-

tion-Rotation Problem in Methylamine-dl.
PB90-271586 000.481 Not available NTIS

PB90-271594

Overview of Membrane Research at NIST/CCT.
PB90-271594 000.482 Not available NTIS

PB90-271602

Diamond Anvil Cell for Physical and Chemical Investiga-

tions of Energetic Materials at High Pressures.

PB90-271602 000.483 Not available NTIS

PB90-271610

Spectra and Energy Levels of Sodiumlike Ions from Y{28-|-

) to Sn(39-l- ).

PB90-271610 001.768 Not available NTIS

PB90-271628

Model-Driven Determination of Object Pose for a Visually

Servoed Robot.
PB90-271628 001,104 Not available NTIS

PB9C-271636

EMAT (Electromagnetic-Acoustic Transducers) Examination
for Cracks in Railroad Wheel Treads.

001,830 Not available NTIS

Epitaxy Reactor.
PB90-271644

PB90-271636

PB90-271644

State-Resolved Laser Probing of As2 in a Molecular-Beam

000,484 Not available NTIS

PB90-271651

Neutron Diffraction Study of the 'Brown Phase'
BaNd2Cu05.
PB90-271651 001.161 Not available NTIS

PB90-271669

Use of Bone Mineral Ratio for Early Diagnosis of Osteopor-
osis.

PB90-271669 001,323 Not available NTIS

PB90-271677

Self-Diffusion Measurements of a Probe in Various Bulk
Polymers: A Temperature Dependence.
PB90-271677 000.551 Not available NTIS

PB90-271685

Vapor Pressures and Gas-Phase PVT Data for 1,1-Dichloro-
2,2,2-trifluoroethane.

PB90-271685 000,485 Not available NTIS

PB90-271800

FIREDOC Users Manual (Revised).
PB90-271800 000.594 PC A03/MF A01

PB90-271818

Publications of the National Institute of Standards and
Technology, 1989 Catalog.
PB90-271818 000.014 PC A18/MF A03

PB90-500539

DARPA Resource Management Continuous Speech Data-
base (RM1). Speaker-Independent Training Data (for CD-
ROM).
PB90-500539 000,640 CP$650.00

PB90-500547

DiiVRPA Resource Management Continuous Speech Data-
base (RM1). Development Test and Evaluation Test Data
and Scoring and Speech Header Software. NIST Speech
Disc 2-4.1. (for CD-ROM).
PB90-500547 000,641 CP$750.00

PB90-500919

NIST-PCTS: National Institute of Standards and Technolo-
gy-POSIX Conformance Test Suite.

PB90-500919 000,728 CP T99

PB90-501198

Federal Building Life-Cycle Cost (FBLCC) Program (for

Microcomputers).
PB90-501198 000,202 CP DDI

PB90-501206

NBS (National Bureau of Standards) Life-Cycle Cost
(NBSLCC) Program (for Microcomputers).
PB90-501206 000,961 CP DDI

PB90-504036

Hospital Energy Analysis Toolkit (HEAT), Version 1.0 (for

Microcomputers).
PB90-504036 000.991 CP D99

PB90-504218

Oven/iew of the Structural Ceramics Database (Release
No. 1)(for Microcomputers).
PB90-504218 001.162 CP D99

PB91-100438

Method and Apparatus for Supercritical Fluid Extraction So-
lution Separation.
PATENT-4 962 275 000.316 Not available NTIS

PB9 1-100503

High-Tc Superconducting Unit Having Low Contact Surface
Resistivity and Method of Making.
PATENT-4 963 523 000.894 Not available NTIS

PB91-100784

High Current, Very Wide Band Transconductance Amplifier.

PATENT-4 965 529 000.834 Not available NTIS

PB91-100909

Characterization of Clocks and Oscillators.

PB91-100909 000,637 PC A16/MF A02

PB91-100974

Reference Standard Block for Use in Nondestructive Test
Probe Calibration and Method of Manufacture Thereof.
PATENT-4 963 826 001.070 Not available NTIS

PB91-101048

High-Dose Intercomparison Study Involving Red 4034 Per-
spex and FWT-60-00 Radiochromic Dye Films.

PB91-101048 000.292 Not available NTIS

PB91-101055

Polycyclic Aromatic Hydrocarbon Emissions from the Com-
bustion of Crude Oil on Water.
PB91-101055 000.976 Not available NTIS

PB91-101063

Combustion Product Toxic Potency Measurements: Com-
parison of a Small Scale Test and 'Real-World' Fires.

PB91-101063 000.199 Not available NTIS

PB91-101071

Laboratory Studies of Some European Artifacts Excavated
on San Salvador Island.

PB91-101071 000.057 Not available NTIS
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PB91-107193

PB91-101089

Numerical and Analytical Study of Nonlinear Bifurcations

Associated witfi tfie fvlorpfiologlcal Stability of Two-Dimen-

slonal Single Crystals.

PB91-101089 001,636 Not available NTIS

PB91-101097

Investigating the Use of l\/lultimeters to Ivleasure Quantized

Hall Resistance Standards.

PB91-101097 000,923 Not available NTIS

PB91-101105

Quasi-Periodic Crystals: A Revolution In Crystallograptiy.

PB91-101105 001.637 Not available NTIS

PB91-101113

Flaw Detection in Concrete by Frequency Spectrum Analy-

sis of Impact-Ectio Waveforms.
PB91-101113 000,566 Not available NTIS

PB91-101121

Quick and Easy Multiple Use Calibration Curve Procedure.

PB91-101121 001,020 Not available NTIS

PB91-101139

Direct Time-Resolved Observations of Vibrational Energy

Flow in Weakly Bound Complexes.

PB91-101139 000,486 Not available NTIS

PB91-101147

Role of Grain Size in tfie Strengtti and R-Curve Properties

of Alumina.

PB91-101147 001,163 Not available NTIS

PB91-101154

Rayleigh Wave Propagation in Deformed Orttiotropic Ivtate-

rials, 1987.

PB91-101154 001,665 Not available NTIS

PB91-101162

Assessing Radiation Dose to Food.

PB91-101162 001,366 Not available NTIS

PB91-101170

Wide Plate Crack Arrest Testing: Evolution of Experimental

Procedures.

PB91-101170 001.666 Not available NTIS

PB91-101188

Computing Factors for Exact Two-Sided Tolerance Limits

for a Normal Distribution.

PB91 -1 01 1 88 000, 729 Not available NTIS

PB91-101196

Digital Source for a New Impedance Bridge.

PB91-101196 000,828 Not available NTIS

PB91-101204

International Comparison of Low Audio Frequency Power

tvleter Calibrations Conducted In 1989.

PB91-101204 000,924 Not available NTIS

PB91-101212

Finite Element Code Downsized for Personal Computers.

PB91-101212 001,667 Not available NTIS

PB9M01220
Building a PC-Based Knowledge Base for Improving NDE
(Nondestructive Evaluation) Reliability.

PB91-101220 001.080 Not available NTIS

PB91-101238

Stiape of the Silicon Absorption Coefficient Spectrum Near

1.63 eV.

PB91-101238 001,500 Not available NTIS

PB91-101246

Quantum Fluctuations and the Single-Junction Coulomb
Blockade.
PB91-101246 001,769 Not available NTIS

PB91-101253

Above-Threshold Dissociation of (H sub 2, sup + ) In In-

tense Laser Fields.

PB91-101253 001,770 Not available NTIS

PB91-101261

Development and Enforcement of U.S. Building Regula-

tions.

PB91-101261 000,121 Not available NTIS

PB91-101279

Spatial Light Modulator for Texture Classification.

PB91-101279 000,777 Not available NTIS

PB91-101287

Differential. Partial Cross Sections for Electron Excitation of

the Sodium 3P State.

PB91-101287 001,771 Not available NTIS

PB91-101295

RF-DC Differences of Thermal Voltage Converters Arising

from Input Connectors.

PB91-101295 000,925 Not available NTIS

PB91-101303

Effect of Hyperfine Structure on the 2 (3)P1 and the 2

(3)P0 Lifetime in Heliumlike Ions.

PB91-101303 001,772 Not available NTIS

PB91-101311

Minimum Cost Inspection Intervals for a Two-State Process.

PB91-101311 001,081 Not available NTIS

PB91-101329

Observation of Gold Thin Film Growth with Reflection Elec-

tron Microscopy.
PB91-101329 001,021 Not available NTIS

PB91-101337

Thermodynamic Properly Formulation for Air. 1. Single-

Phase Equation of State from 60 to 873 K at Pressures to

70 MPa.

PB91-101337 000.487 Not available NTIS

PB91-101345

Use of Rootflnding ODE (Ordinary Differential Equations)

Software for the Solution of a Common Problem in Nonlin-

ear Dynamical Systems.
PB91-101345 000,730 Not available NTIS

PB91-101352

New Method of Extracting the Channel Length from the

Gate Current of p-Channel MOSFETs.
PB91-101352 000,879 Not available NTIS

PB91-101360

Hybrid Construction of Multijunction Thermal Converters.

PB91-101360 000,926 Not available NTIS

PB91-101378

AC-DC Difference Relationships for Current Shunt and
Thermal Converter Combinations.

PB91-101378 000,927 Not available NTIS

PB91-101386

Electronic Structure of Hlgh-(T sub c) Superconductors
Studied Using Photoelectron Spectroscopy.

PB91-101386 001.638 Not available NTIS

PB91-101394

Hyperthermal (0.1-4 eV) F Atom Beam Source Suitable for

Surface Etching Investigations.

PB91-101394 001.639 Not available NTIS

PB91-101402

Redistributed Spectrum of Scattered Light.

PB91-101402 001,501 Not available NTIS

PB91-101410

Comments on Entropy-Driven Ion-Molecule Reactions by M.

Mautner.
PB91-101410 000,488 Not available NTIS

PB91-101428

Architecture to Support Teleoperation and Autonomy.
PB91-101428 001,820 Not available NTIS

PB91-101436

Hydrodynamic and Free Boundary Instabilities during Crys-

tal Growth: The Effect of a Plane Stagnation Flow.

PB91-101436 001,640 Not available NTIS

PB91-101444

Effect of Surface Tension Anisotropy on Cellular Morpholo-

gies.

PB91-101444 001,262 Not available NTIS

PB91-101451

Acceptance Diagrams for Curved Neutron Guides.

PB91-101451 001.773 Not available NTIS

PB91-101469

Comments on 'Design Optimization of a Small-Angle Neu-
tron Scattering Spectrometer.'

PB91-101469 001,774 Not available NTIS

PB91-101477

Multiple Reflections within Neutron Optical Devices.

PB91-101477 001.775 Not available NTIS

PB91-101485

Multiprocessor Performance-Measurement Instrumentation.

PB91-101485 000,653 Not available NTIS

PB91-101493

New Low-Voltage Standards in the DC to 1 MHz Frequency
Range.
PB91-101493 000.928 Not available NTIS

PB91-101501

Monitoring the Mass Standard: A Comparison of Mechani-
cal to Electrical Power.
PB91-101501 000.929 Not available NTIS

PB91-101519

Protecting Fire Fighters Exposed In Room Fires. Part 2.

Performance of Turnout Coat Materials under Actual Fire

Conditions.

PB91-101519 001.838 Not available NTIS

PB91-101527

Qualifying Watthour Meters for Use as MAP Transport

Standards.
PB91-101527 000,930 Not available NTIS

PB91-101535

Watt Transfer Standard.

PB91-101535 000,931 Not available NTIS

PB91-101543

X-ray Analysis of a Liquid Crystal Phase Diacetylene Polym-

erization.

PB91-101543 000,552 Not available NTIS

PB91-101550

Crack Inspection of Railroad Wheel Treads by EMATs.
PB91-101550 001,831 Not available NTIS

PB91-101568

Materials Research Laboratories: Reviewing the First

Twenty-Five Years.

PB91-101568 001,236 Not available NTIS

PB91-101576

Phase Improvement in the Structure Interpretation of Frag-

ment TR2C from Bull Testis Calmodulin Using Combined
Entropy Maximization and Solvent Flattening.

PB91-101576 001,641 Not available NTIS

PB91-101584

Near-Threshold Vibrational Excitation of HP by Electron

Impact.

PB91-101584 000,489 Not available NTIS

PB91-101592

Improvements for Automating Voltage Calibrations Using a
10-V Josephson Array.

PB91-101592 000,932 Not available NTIS

PB91-101600

Pulsed-Nozzle Founer-Transform Microwave Spectroscopy
of Laser-Vaporized Metal Oxides: Rotational Spectra and
Electric DIpole Moments of YO, LaO, ZrO, and HfO.
PB91-101600 000,490 Not available NTIS

PB91-101618

Polarization X-ray Absorption Near-Edge Structure Study of

Pr2-xCexCu04 Single Crystals: The Nature of Ce Doping.
PB91-101618 001.642 Not available NTIS

PB91-101626

Exact Distribution-Free Tests for Equality of Several Linear
Models.
PB91-101626 001.306 Not available NTIS

PB91-101634

Performance Evaluation of a New Audio-Frequency Power
Bridge,

PB91-101634 000,829 Not available NTIS

PB91-101642

Vapor-Liquid Equilibrium in Binary Systems of Chlorotrifluor-

omethane with n-Butane and Isobutane.

PB91-101642 000.491 Not available NTIS

PB91-101659

Chemisorptlon of Chlorosllanes and Chlorine on Si(111)
7x7.

PB91-101659 000,492 Not available NTIS

PB91-101667

Comparison of Theoretical and Experimental Data for the

Near Field of an Open-Ended Rectangular Waveguide.
PB91-101667 000,933 Not available NTIS

PB91-101675

LIposome-Based Flow Injection Enzyme Immunoassay for

Theophylline.

PB91-101675 001,313 Not available NTIS

PB91-101683

X-ray Diffraction Studies of Ni-Cr-Based Amorphous Alloys.

PB91-101683 001,263 Not available NTIS

PB91-107078

Opportunities for Innovation: Polymer Composites.
PB91-107078 001,187 Not available NTIS

PB91-107086

Materials Studies for Magnetic Fusion Energy Applications
at Low Temperatures-XIII.
PB91-107086 001,396 PC A17/MF A02

PB91-107094

Wind and Seismic Effects. Proceedings of the Joint Meeting
of the U.S.-Japan Cooperative Program in Natural Re-
sources Panel on Wind and Seismic Effects (22nd). Held in

Gaithersburg, MO. on May 15-18, 1989.
PB91-107094 000.181 PC A22/MF A03

PB91-107102

Uniform Laws and Regulations as Adopted by the National
Conference on Weights and Measures (75th), 1990 (1991
Edition).

PB91-107102 001,082 PC A09/MF A01

PB91-107110

Preliminary Screening Procedures and Criteria for Replace-
ments for Halons 1211 and 1301.
PB91-107110 000,595 PC A14/MF A02

PB91-107128

Spectroscopic Library for Alternative Refrigerant Analysis.

PB91-107128 000,252 PC A09/MF A01

PB91-107136

Specifications, Tolerances, and Other Technical Require-
ments for Weighing and Measuring Devices as Adopted by
the 75th National Conference on Weights and Measures
1990 (1991 Edition).

PB91-107136 001.083 PC A10/MF A02

PB91-107144

Checking the Net Contents of Packaged Goods. Third Edi-

tion, Supplement
PB91-107144 000.200 PC A04/MF A01

PB91-107151

Model for Predicting the Generation Rate and Distribution

of Products of Combustion in Two-Layer Fire Environments.
PB91-107151 000,154 PC A04/MF A01

PB91-107169

Fire Risk Assessment Method: Guide to the Risk Methodol-
ogy Software.
PB91-107169 000,155 PC A04/MF A01

PB91-107177

National PDES Testbed Strategic Plan 1990. National
PDES Testbed Report Series.

PB91-107177 000762 PC A05/MF A01

PB91-107185

SPARCOL: A Front End for the MAIN2 Program.
PB91-107185 001,643 PC A03/MF A01

PB91-107193

Semiconductor Technology for the Non-Technologist,
Second Edition.

PB91-107193 000,880 PC A03/MF A01

OR-29



NTIS ORDER/REPORT NUMBER INDEX

PB91-107201

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs,
January-March 1990, with 1990 GEEE Events Calendar.

PB91-107201 000.881 PC A03/MF A01

PB91-107219

Models of Transport Processes in Concrete.
PB91-107219 001,428 PC A06/MF A01

PB91-107227

Development Plan: Product Data Exchange Network. Na-
tional PDES Testbed Reporl Series.

PB91 -107227 000,763 PC A03/MF A01

PB91-107235

NIST Step Class Library (Step into the Future).

PB91-107235 000.764 PC A03/MF A01

PB91-107243

Development Plan: Step Production Cell. National PDES
Testbed Report Series.

PB91-107243 000.765 PC A03/MF A01

PB91-107250

AMPLE Core Interpreter: User's Guide (Version 1.0).

PB91-107250 001.057 PC A04/MF A01

PB91-107268

Measurement of Electric Field Strength Near Higher Pow-
ered Personal Transceivers.

PB91-107268 000,639 PC A04/MF A01

PB91-107276

Dynamic Characteristics of Hypertext.

PB91-107276 001,034 PC A03/MF A01

PB91-107284

Data Bases Available in the Research Information Center of

the National Institute of Standards and Technology.
PB91-107284 001.035 PC A06/MF A01

PB91-107292

Effect of Oxygen Transport and Resistivity of the Environ-

ment on the Corrosion of Steel.

PB91-107292 001.200 PC A03/MF A01

PB91-107359

New Approach to Fire Toxicity Data for Hazard Evaluation.

PB91-107359 000,596 Not available NTIS

PB91-107367

Turn-Off Failure of Power MOSFET's.
PB91-107367 000,882 Not available NTIS

PB91-107375

Performing EM Susceptibility/Vulnerability Measurements
Using a Reverberation Chamljer.

PB91-107375 000,934 Not available NTIS

PB91-107383

Monitoring the Fate of Chlorine from MSW Sampling
through Combustion. Part 2. Combustion Studies.

PB91-107383 000.597 Not available NTIS

PB91- 107391

Standard Linear Antennas, 30 to 1000 MHz.
PB91-107391 000,812 Not available NTIS

PB91-107409

Performance Trade-Off for the Insulated Gate Bipolar Tran-

sistor: Buffer Layer versus Base Lifetime Reduction.

PB91-107409 000,883 Not available NTIS

PB91-107417

Precision Power Amplifier for Power/Energy Calibration Ap-
plications.

PB91-107417 000,830 Not available NTIS

PB91-107425

Internal Strain (Stress) in an SiC-AI Particle-Reinforced

Composite: An X-ray Diffraction Study.

PB91-107425 001,188 Not available NTIS

PB91-107433

Toxicological Interactions between Carbon Monoxide and
Carbon Dioxide.

PB91-107433 001,370 Not available NTIS

PB91-107441

Piece-Wise Analytic Evaluation of the Radiative Tail from

Elastic and Inelastic Electron Scattering.

PB91-107441 001,776 Not available NTIS

PB91-107458

Characterization of a Sampling Voltage Tracker for Measur-
ing Fast, Repetitive Signals.

PB91-107458 000,935 Not available NTIS

PB91-107466

Characterizing Square and Triangular W/aveforms.

PB91-107466 000.936 Not available NTIS

PB91-107474

NIST (National Institute of Standards and Technology) Digi-

tally Synthesized Power Calibration Source.

PB91-107474 000.831 PC A04/MF A01

PB91-107482

Full Scale Simulation of a Fatal Fire and Comparison of Re-
sults with Two Multiroom Models.
PB91-107482 000.156 PC A06/MF A01

PB91-107490

Ventilation Characterization of the Consumer Product
Safety Commission Combustion Test Chamber Facility.

PB91-107490 000.103 PC A03/MF A01

PB91-107508

Construction of an Exploratory List of Chemicals to Initiate

the Search for Halon Alternatives.

PB91-107508 000598 PC A10/MF A02
PB91-107516

EMR Test Facilities Evaluation of a Small Reverberating
Chamber Located at RADC, Griffiss AFB, Rome, New York.

PB91-107516 000.937 PC A05/MF A01
PB91-107524

NVLAP Program Handbook. Acoustical Testing Services.

PB91-107524 001,024 PC A04/MF A01
PB91-107532

Time and Frequency Users Manual (Revised 1990).

PB91-107532 000,638 PC A08/MF A01
PB91-107540

Computer Security and Privacy Plans (CSPP) Review
Project: A First-Year Federal Response to the Computer
Security Act of 1987 (Final Report), 1989.
PB91-107540 000,796 PC A09/MF A01

PB91-107557

Micromagnetic Calculations of 180 deg Surface Domain
Wall Magnetization Profiles with Comparison to Measure-
ments.
PB91-107557 001,644 PC A03/MF A01

PB91-107565

FTAM Interoperability Tests.

PB91-107565 001.036 PC A06/MF A01
PB91-107573

Heat Transfer in a Compact Tubular Heat Exchanger with

Helium Gas at 3.5 MPa.
PB91-107573 001.120 PC A04/MF A01

PB91-107581

Development Plan Validation Testing System. National
PDES Testbed Report Series.

PB91-107581 000.766 PC A03/MF A01
PB91-107599

Directory of European Regional Standards-Related Organi-
zations.

PB91-107599 001.026 PC A09/MF A02
PB91-107607

Metrology for Space Power: Metrology Development and
Survey of Space-Based Measurements.
PB91-107607 001.374 PC A05/MF A01

PB91-107615

Development Plan Configuration Management Systems and
Services.

PB91-107615 000.003 PC A03/MF A01
PB91-107623

Performance of 1/3-Scale Model Precast Concrete Beam-
Column Connections Subjected to Cyclic Inelastic Loads.
PB91-107623 000,182 PC A06/MF A01

PB91-107656

Journal of Research of the National Institute of Standards
and Technology. July-August 1990. Volume 95, Number 4.

PB91-107656 000.938 PC A06
PB91-107664

Standards for Waveform Metrology Based on Digital Tech-
niques.

PB91-107664 000,832
(Order as PB91-107656, PC A06)

PB91-107672

Diffusion of Charged Particles in Collisional Plasmas: Free
and Ambipolar Diffusion at Low and Moderate Pressures.
PB91-107672 001,509

(Order as PB91 -107656, PC A06)

PB91-107680

Tables of the Inverse Laplace Transform of the Function e
sup (-S (sup beta)).

PB91 -107680 001,293
(Order as PB91 -107656, PC A06)

PB91-1 10429

Method and Apparatus for Wide Band Phase Modulation.
PATENT-4 968 908 000,813 Not available NTIS

PB91-1 10635

Transparent Thin Film Thermocouple.
PATENT-4 969 956 000.854 Not available NTIS

PB91-1 11930

Control System Architecture for Multiple Autonomous Un-
dersea Vehicles (MAUV).
PB91-1 11930 001,438 Not available NTIS

PB91-111948

NACE-NBS Corrosion Data Program.
PB91-111948 001,201 Not available NTIS

PB91-1 11955

ADC Errors in Quantitative FT-IR Spectroscopy.
PB91-111955 001,502 Not available NTIS

PB91-1 11963

High-Precision Optical Reflectometer for the Study of Semi-
conductor Materials and Structures.

PB91-1 1 1963 000,884 Not available NTIS
PB91-111971

Methacrylate Oligomers with Pendant Isocyanate Groups as
Tissue Adhesives.
PB91-1 11971 000,074 Not available NTIS

PB91-1 11989

Influence of Swirling Flow on Orifice and Turbine Flowmeter
Performance.
PB91-111989 001,110 Not available NTIS

PB91-1 11997

Thermal Bridging in Mechanical Fastened Low-Slope
Roofs.

PB91-1 1 1997 000, 157 Not available NTIS

PB91-1 12003

Statistical Characteristics of New Pin Penetration Test
PB91-112003 000,567 Not available NTIS

PB91-1 12011

Role of the Oxide Film in the Transgranular Stress Corro-
sion Cracking of Copper.
PB91-112011 001,202 Not available NTIS

PB91-1 12029

Vibrational Relaxation at Surfaces.
PB91-112029 000493 Not available NTIS

PB91-1 12037

Laser-Induced Desorption: State-Resolved Evidence for
Carrier Driven Processes.
PB91-1 12037 000,494 Not available NTIS

PB91-1 12045

Factors That Affect Reproducibility in SIMS Analysis of
Semiconductors.
PB91-112045 001.645 Not available NTIS

PB91-1 12052

Flexural Behavior of Strain-Softening Solids.
PB91-112052 001,164 Not available NTIS

PB91-1 12060

Morphological Stability during Alloy Solidification.

PB91-112060 001,264 Not available NTIS
PB91-1 12078

Standardization and Decay Scheme of (201 )TI.

PB91-1 12078 001,777 Not available NTIS

PB91 -112086

Technique for the Detection of Robot Joint Gear Tightness.
PB91-1 12086 001,105 Not available NTIS

PBgi-1 12094

3P1-3P2 Magnetic-Dipole Transition in the Ground Configu-
ration of Co XX.
PB91-1 12094 001,778 Not available NTIS

PB91-112102

Progress in the Design of Optical Fiber Sensors for the
Measurement of Pulsed Electric Currents.
PB91-1 12102 000.846 Not available NTIS

PB91-112128

Characterization of Branching Architecture Through 'Univer-
sal' Ratios of Polymer Solution Properties.
PB91-112128 000.553 Not available NTIS

PB91-1 12136

X-ray Photoelectron and Auger Electron Fonward Scatter-
ing: A New Tool for Surface Crystallography.
PB91-112136 001.646 Not available NTIS

PB91-112144

X-ray Photoelectron and Auger Electron Forward-Scattering
Studies of Lattice Expansions and Contractions in Epitaxial
Films.

PB91-112144 001.647 Not available NTIS

PB91-112151

Determination of Serum Uric Acid by Isotope Dilution Mass
Spectrometry as a New Candidate Definitive Method.
PB91-112151 000,253 Not available NTIS

PB91-112169

Effect of Soil Resistivity and Soil Temperature on the Cor-
rosion of Galvanically Coupled Metals in Soil.

PB91-1 12169 001,203 Not available NTIS

PB91-1 12177

Surface, Interface, and Thin-Film Magnetism.
PB91-112177 001.648 Not available NTIS

PBgi-112185

Comparison of Experimental and Calculated Performance
of Integral Collector-Storage Solar Water Heaters.
PB91-112185 000.964 Not available NTIS

PB91-112193

Inception and Structure of Prebreakdown Streamers in Per-
fluorinated Polyethers.

PB91-1 12193 001.237 Not available NTIS

PB91-1 12201

Tunable Diode Laser Absorption Spectrometry for Ultra-
Trace Measurement and Calibration of Atmospheric Con-
stituents.

PB91-112201 000,254 Not available NTIS

PB91-1 12227

Pumping and Probing: Vibrational Relaxation in Time
Domain Spectroscopy.
PB91-1 12227 000,495 Not available NTIS

PB91-1 12235

Investigation of the Threshold Votage of MOSFETs with
Position- and Potential-Dependent Interface Trap Distribu-

tions Using a Fixed-Point Method.
PB91-112235 000.885 Not available NTIS

PB91-1 12243

Proposed Test of the Symmetrization Postulate and Exclu-
sion Principle.

PB91-112243 001.779 Not available NTIS

PB91-1 12250

Asymptotic Approximation of Integral Manifolds.
PB91-112250 001,294 Not available NTIS

PB91-1 12268

Materials Problems Affecting Reliability and Yield of Wire
Bonding in VLSI (Very Large Scale Integration) Devices.
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PB91-118109

PB91-112268 000,886 Not available NTIS

PB91-1 12276

Investigation of the Drive Circuit Requirements for ttie

Power Insulated Gate Bipolar Transistor (IGBT).

PB91-112276 000.887 Not available NTIS

PB91-112284

Large Surface Anisotropies in Ultrathin Films of bcc and fee

Fe(OOI).

PB91-1 12284 001,649 Not available NTIS

PB91-1 12292

Overview of Off-Line Robot Programming Systems.

PB91-112292 001.106 Not available NTIS

PB91-1 12300

Reporting Combustion Product Toxicity Test Results.

PB91-112300 001,371 Not available NTIS

PB91-112318

Mechanisms of Galling and Abrasive Wear.

PB91-112318 001,229 Not available NTIS

PB91-1 12326

Chemistry of Dioxymethylenes and Dioxiranes.

PB91-112326 000.280 Not available NTIS

PB91-112334

Plaza Hotel Fire Experiments.

PB91-112334 000,158 Not available NTIS

PB91-1 12342

National Training Program of the National Conference on
Weights and Measures Looking Back, Looking Ahead.

PB91-112342 000.058 Not available NTIS

PB91-1 12359

Transition from Red Giant to Planetary Nebula.

PB91-112359 000,049 Not available NTIS

PB91-1 12367

Measuring Medical Cost and Life Expectancy Impacts of

Changes in Cigarette Sales.

PB91-112367 000.992 Not available NTIS

PB91-1 12375

Crystal Structure, Atomic Ordering and Charge Localization

in Pb2Sr2Y(sub 1 -x)CaxCu30(sub 8+ delta) (x= 0, delta=
1.47).

PB91-112375 001,650 Not available NTIS

PB91-112383

Electrical Fast Transient Tests; Applications and Limita-

tions.

PB91-112383 000,939 Not available NTIS

PB91-1 12409

Persistent Photoconductivity in SIMOX Film Structures.

PB91-112409 000.888 Not available NTIS

PB91-112417

Precision and Accuracy of Mass Flow Measurement in the

NIST-Boulder Nitrogen Flow Facility.

PB91 -112417 000.255 Not available NTIS

PB91-1 12425

Dosimetry for Low-Energy Electron Machine Performance

and Process Control.

PB91-112425 001.084 Not available NTIS

PB91-1 12433

Program Generator for Efficient Evaluation of Fourier

PB91-1 12433 000,731 Not available NTIS

PB91-112441

AC Electric and Magnetic Field Measurement Fundamen-
tals.

PB91-112441 000,947 Not available NTIS

PB91-1 12458

Algorithm for the Mass-Loss Rate of a Burning Wall.

PB91-1 12458 000,159 Not available NTIS

PB91-1 12466

Time Domain Spectroscopy to Monitor the Condition of

Cable Insulation.

PB91-1 12466 001.431 Not available NTIS

PB91-1 12474

Pd-Na/F Double Exploding Foil Photoionization Experiment.

PB91-1 12474 001,780 Not available NTIS

PB91-1 12482

Advanced Deburring and Chamfering System.

PB91-112482 001,069 Not available NTIS

PB91-1 12490

Shear Induced Phase Behavior of Polymer Blends by Small

Angle Neutron Scattering.

PB91-1 12490 000,554 Not available NTIS

PB91-112516

Neutron Scattering Study of Layered Silicates Pillared with

Alkylammonium Ions.

PB91-1 12516 000,496 Not available NTIS

PB91-1 12524

Application of Thermal-Wave Electron Microscopy to Imag-

ing and Assessment of Corrosion on Rough Steel Surface.

PB91-1 12524 001.204 Not available NTIS

PB91-1 12532

Combined SANS-SAXS Study of Blends of Styrene-Butadi-

ene Block Copolymer with Deuteriated Polybutadiene.

PB91-112532 000,555 Not available NTIS

PB91-1 12540

Catalytic Decomposition of S2F10 and Its Implications on

Sampling and Detection from SF6-lnsulated Equipment.

PB91-1 12540 000.497 Not available NTIS

PB91-112557

Creating a Materials Data Base Builder and Producing Pub-

lications for Ceramic Phase Diagrams.
PB91-112557 001,165 Not available NTIS

PB91-1 12565

Experimental Program on High (T sub c) Oxide Supercon-
ductors at the Naval Research Laboratory.

PB91-112565 001,651 Not available NTIS

PB91-112573

Low-Profile Microchannel-Plate Electron Detector System
for SEM.
PB91-112573 001.652 Not available NTIS

PB91-112581

Residual Stress Measurements by Means of Neutron Dif-

fraction.

PB91-112581 001,265 Not available NTIS

PB91-112599

100 GHz SIS Quasiparticle Mixer with 10 dB Coupled Gain.

PB91-1 12599 000.833 Not available NTIS

PB91-1 12607

Low-Temperature Properties of High-Manganese Austenitic

Steels.

PB91-112607 001.220 Not available NTIS

PB91-112615

Hybrid Performance Measurement Instrumentation for

Loosely-Coupled MIMD Architectures.

PB91-112615 000,654 Not available NTIS

PB91-1 12623

National Bureau of Standards Program in Open System
Interconnection.

PB91-1 12623 000.655 Not available NTIS

PB91-1 12631

Risk of Blistering of Built-Up Roofing Membranes Applied to

Polyurethane Foam Insulation.

PB91-1 12631 000. 160 Not available NTIS

PB91-112649

Anomalous Vibrations of Hydrogen Isotopes in beta-Phase
Vanadium Hydride.

PB91-112649 001.653 Not available NTIS

PB91-1 12656

Detecting Delaminations in Concrete Slabs with and without

Overlays Using the Impact-Echo Method.
PB91 -112656 000.568 Not available NTIS

PB91-1 12664

180 deg Surface Domain Wall Magnetization Profiles: Com-
parisons between Scanning Electron Microscopy with Polar-

ization Analysis Measurements, Magneto-Optic Kerr Micros-

copy Measurements and Micromagnetic Models.

PB91-1 12664 001.654 Not available NTIS

PB91-112672

Scanning Electron Microscopy with Polarization Analysis

(SEMPA),
PB91-1 12672 001.655 Not available NTIS

PB91-1 12680

Average L-Shell Fluorescence Yields for Elements 56 < Z
< 92.

PB91-112680 001.781 Not available NTIS

PB91-112698

Evaluation of Spiro Orthocarbonaate Monomers Capable of

Polymerization with Expansion as Ingredients in Dental

Composite Materials.

PB91-1 12698 000,075 Not available NTIS

PB91-1 12706

Electron Inelastic Mean Free Paths in Solids at Low Ener-

gies.

PB91-1 12706 001.782 Not available NTIS

PB91-112714

Vibrational Spectra of Molecular Ions Isolated in Solid

000,498 Not available NTIS
Neon. 111. N4(+ ).

PB91-112714

PB91-1 12722

Surface Forces at Crack Interfaces in Mica in the Presence
of Cappillary Condensation.
PB91-1 12722 001,238 Not available NTIS

PB91-112730

Anomalous Behavior of Selected Methyl-Substituted Polycy-

clic Aromatic Hydrocarbons in Reversed-Phase Liquid Chro-

matography.
PB91-1 12730 000.256 Not available NTIS

PB91-1 12763

Report of the National Conference on Weights and Meas-
ures (75th).

PB91-112763 ' 001,085 PC A11/MF A02
PB91-1 12771

Implementing Fast Part Probing and Error Compensation on
Machine Tools.

PB91-1 12771 001,111 PCA03/MFA01
PB91-1 12789

Message Handling Systems Interoperability Tests.

PB91-112789 000732 PC A05/MF A01

PB91-1 12797

Application of Measurement Error Propagation Theory to

Two Measurement Systems Used to Calculate the Position

and Heading of a Vehicle on a Flat Surface.

PB91-112797 001,392 PC A03/MF A01

PB91-112805

Closed-Form Massively-Parallel Range-from-lmage-Flow Al-

gorithm.

PB91-112805 000778 PC A03/MF A01

PB91-112813

NIST Research Reports, October 1990.
PB91-112813 000,940 PC A03/MF A01

PB91-1 12821

Semiconductor Measurement Technology: A Programmable
Reserse-Bias Safe Operating Area Transistor Tester.

PB91-112821 000,889 PC A04/MF A01

PB91-1 12839

Development of Thermal Envelope Design Guidelines for

Federal Office Buildings.

PB91-112839 000.122 PC A05/MF A01

PB91-1 12847

User's Guide to CMMAP: Cement Microstructure Modelling
and Analysis Package.
PB91-112847 000.569 PC A04/MF A01

PB91-1 12854

Guidelines for Realizing the International Temperature
Scale of 1990 (ITS-90).

PB91-1 12854 001.783 PC A09/MF A02

PB91-1 12862

Initial Laboratory Evaluation of a Single Solution Circuit

Cycle for Use with Nonazeotropic Refrigerants.

PB91-1 12862 000,960 PC A03/MF A01

PB91-1 12870

State Occupancy Information for Performance Compari-
sons.
PB91-112870 000.771 PC A03/MF A01

PB91-112888

Status of PDES-Related Activities (Standards and Testing).

National PDES Testbed Report Series.

PB91-112888 000.767 PC A03/MF A01

PB91-113613

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis 1991. Annual Supplement to NIST Handbook 135
and NBS Special Publication 709.
PB91-113613 000.962 PC A04/MF A01

PB91-1 13654

Adsorption Modeling for Macroscopic Contaminant Disper-
sal Analysis.

PB91-113654 000,977 PC A03/MF A01

PB91-1 17960

Nomenclature for Lambda Doublet Levels in Rotating
Linear Molecules.
PB91-117960 001.784 Not available NTIS

PB91-1 17978

Ultrafast Infrared Response of Adsorbates on Metal Sur-
faces: Vibrational Lifetime of CO/Pt(111).
PB91-1 17978 000.499 Not available NTIS

PB91-1 17986

Microwave and Optical Lunar Transponders.
PB91-1 17986 000.024 Not available NTIS

PB91-1 17994

Environment-Induced Cracking of Copper Alloys.

PB91-117994 001,230 Not available NTIS

PB91-1 18000

Transient Sources for Acoustic Emission Work.
PB91-1 18000 001.086 Not available NTIS

PB91-1 18018

Effect of Wall Mass on the Annual Heating and Cooling
Loads of Single-Family Residences for Five Selected Cli-

mates.
PB91-1 18018 000.104 Not available NTIS

PB91-1 18026

Measurement of the Neutron Lifetime by Counting Trapped
Protons.

PB91-118026 001,785 Not available NTIS

PB91-1 18034

Interfacial Free Energy and Interfacial Stress: The Case of

an Internal Interface in a Solid.

PB91-1 18034 001,266 Not available NTIS

PB91-1 18042

Introduction to Quasicrystals.

PB9M 18042 001,295 Not available NTIS

PB91-1 18059

Atom Probe Field-Ion Microscopy Applications.
PB91-118059 000.257 Not available NTIS

PB91-1 18067

Structure: U.S. Office Building in Moscow.
PB91 -1 1 8067 000, 183 Not available NTIS

PB91-1 18075

Investigation into the Factors Affecting Infrared Tempera-
ture Measurements for Building Applications.

PB91-1 18075 000,161 Not available NTIS

PB91-1 18083

Infrared Inspection Techniques for Assessing the Exterior
Envelopes of Office Buildings.

PB91 -1 1 8083 000 162 Not available NTIS

PB91-1 18091

Global Thermodynamic Behavior of Fluids in the Critical

Region.
PB91-1 18091 000.500 Not available NTIS

PB91-1 18109

Effects of Extinction on X-ray Powder Diffraction Intensities.

PB91-118109 000,501 Not available NTIS
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PB91-118117

Certification of Bilirubin SRM 916a.

PB91-118117 000,258 Not available NTIS

PB91-118125

Thermal Analysis of Ba2YCu30 (sub 7-x) at 700-1 OOOC in

Air.

PB91-1 18125 000,259 Not available NTIS

PB91-118133

Estimating the Environment and the Response of Sprinkler

Links in Compartment Fires v*ith Draft Curtains and Fusible

Link-Actuated Ceiling Vents - Theory.

PB91-1 18133 000,163 Not available NTIS

PB91-118141

Residual Hermite Normal Form Computations.

PB91-118141 000.733 Not available NTIS

PB91-118158

Guided Interface Waves.
PB91-118158 001.189 Not available NTIS

PB91-118166

Benchmarking.
PB91-1 18166 000.656 Not available NTIS

PB91-118174

Short Range Order in Submonolayer Ni on GaAs(IIO) by

XPS Forward Scattering.

PB91-1 18174 001,656 Not available NTIS

PB91-118182

Anisotropic Neutron Emission from a Californium-252

Source.
PB91-118182 001.786 Not available NTIS

PB91-118190

Correlation of Molecular Total Surace Area with Organotin

Toxicity for Biological and Physicochemical Applications.

PB91-118190 001,372 Not available NTIS

PB91-118208

Phase-Separation Kinetics of Mixtures of Linear and Star-

Shaped Polymers.

PB91 -118208 000,556 Not available NTIS

PB91-118216

Optothermal-lnfrared and Pulsed-Nozzle Fourier-Transform

Microwave Spectroscopy of Rare Gas-C02 Complexes.

PB91-118216 000,502 Not available NTIS

PB91-118224

Brittle Fracture Behavior of Ceramics.

PB91-1 18224 001,061 Not available NTIS

PB91-118232

Distributed Data Bases on the Factory Floor.

PB91-1 18232 001,054 Not available NTIS

PB91-118240

Laser-Excited Hot-Electron Induced Desorption: A Theoreti-

cal Model Applied to N0/Pt(1 11).

PB91-1 18240 000,503 Not available NTIS

PB91-118257

Structure of Hydroxyl Radical-Induced DNA-Protein Cross-

links in Calf Thymus Nucleohistone In vitro.

PB91-118257 001.337 Not available NTIS

PB91-118265

Optimizing Precompiler for Finite-Difference Computations

on a Vector Computer.
PB91-1 18265 000,734 Not available NTIS

PB91-1 18273

Considerations in Ceramic Friction and Wear Measure-

ments.
PB91-1 18273 001,062 Not available NTIS

PB91-118281

Development of Models for the Prediction of Indoor Air

Quality in Buildings.

PB91-1 18281 000,978 Not available NTIS

PB91-118299

Rate Constants and Mechanism for the Reaction of Hydro-

gen Atoms with Aniline.

PB91-118299 000,504 Not available NTIS

PB91-118307

Gravitational Radiation from the Galaxy.

PB91-118307 000,050 Not available NTIS

PB91-118315

Spectroscopic Orbic and Evolution of HD 128220. a System
Containing an O Subdwarf.

PB91-118315 000,051 Not available NTIS

PB91-118323

Oxidative Degradation Mechanisms of Lubricants.

PB91-118323 001,117 Not available NTIS

PB91-118331

Pulse Radiolysis and Flash Photolysis Study of the Radicals

S02(1-), S03(1-), S04(1-), and S05(1-).

PB91-1 18331 000,293 Not available NTIS

PB91-118349

Grazing-Angle X-ray Standing Waves.
PB91-118349 000,505 Not available NTIS

PB91-1 18356

Coherent Phase Diagrams.

PB91-1 18356 001,267 Not available NTIS

PB91-118364

Influence of Adsorbed Potassium on Electron Stimulated

Desorption of PF3 on Ru(OOOI).

PB91 -118364 000,506 Not available NTIS

PB91-1 18372

Generational Mass Generation and Symmetry Breaking.

PB91-118372 001,787 Not available NTIS

PB91-118380

Quantitative Spectroscopy of Hot Stars.

PB91-1 18380 000.052 Not available NTIS

PB91-118398

Unusual Infrared Line Profiles in the Post-Asymptotic Giant

Branch Star HD 56126.
PB91-1 18398 000.053 Not available NTIS

PB91-118406

Duplex Nickel Step Test Standards.

PB91-118406 001,181 Not available NTIS

PB91-118414

Optimal Experimental Design for In vitro Studies with ELF
Magnetic Fields.

PB91-118414 001,367 Not available NTIS

PB91-118422

Radiation Chemistry of Quinonoid Compounds.
PB91-118422 000,294 Not available NTIS

PB91-118430

Simultaneous Measurements of Infiltration and Intake in an
Office Building.

PB91-1 18430 000,105 Not available NTIS

PB91-1 18448

Hydrogen Embrittlement of Ductile Nickel Aluminide during

Corrosion in Aqueous Solutions.

PB91-118448 001.231 Not available NTIS

PB91-1 18455

Measurements on the NIST GEC Reference Cell.

PB91-118455 001.510 Not available NTIS

PB91-1 18463

Socioeconomic Barriers in Computerizing Materials Data.

PB91-118463 001.063 Not available NTIS

PB91-1 18471

Photorefractive Instabilities in Proton-Exchanged Wave-
guides: Two-Wave Coupling and Chaos.
PB91-1 18471 000.847 Not available NTIS

PB91-1 18489

Superconducting Inductance Bolometer with Potential

Photon-Counting Sensitivity: A Progress Report.

PB91-118489 000.941 Not available NTIS

PB91-1 18497

Space Balls: Or Estimating the Diameter Distribution of

Monosize Polystyrene Microspheres.

PB91-118497 001.022 Not available NTIS

PB91-1 18505

Recirculating Pulse Erbium-Fiber Ring Amplifier.

PB91-118505 001.503 Not available NTIS

PB91-118513

Generalized Corresponding States and High-Temperature
Aqueous Solutions.

PB91-118513 000.507 Not available NTIS

PB91-1 18521

Calibration of High-Frequency Accelerometers by Conven-
tional Methods.
PB91-1 18521 001.448 Not available NTIS

PB91-1 18539

Calibration of Vibration Pickups at Low Ultrasonic Frequen-

PB91-118539 001.449 Not available NTIS

PB91-1 18547

Molecular Dynamics Simulation of Collisional Excitation in

Sputtering from A1.
PB91-118547 001.788 Not available NTIS

PB91-1 18554

Nitrogen Valence Electronic Structure in the Strong Che-
misorption Limit: Molecular Adsorption on Cr(110) and 0/
Cr(IIO).

PB91-118554 000.508 Not available NTIS

PB91-1 18562

Review of the 1 986 Workshop; Computerization of Welding
Information.

PB91-118562 001,066 Not available NTIS

PB91-1 18570

Wind Tunnel Tests and Equivalent 1 -Minute Loads for the

Design of Cladding Glass.

PB91-118570 000,017 Not available NTIS

PB91-1 18588

Very Low Frequency Isolation Systems for Ground-Based
Gravitational Wave Detectors.

PB91-1 18588 001,789 Not available NTIS

PB91-1 18596

Laser Interferometer for Gravitational Wave Astronomy in

Space.
PB91-118596 001,790 Not available NTIS

PB91-1 18604

X-ray Photoelectron Spectroscopy/Ar(1 + ) Ion Profile

Study of Thin Oxide Layers on InP.

PB91-1 18604 001,657 Not available NTIS

PB91-118612

Problems and Artifacts on Extraction Replicas of Membrane
Filters.

PB91-1 18612 000,979 Not available NTIS

PB91-1 18620

Stochastic Properties of Trichel-Puise Corona: A Non-Mar-
kovian Random Point Process.
PB91-118620 001,791 Not available NTIS

PB91-1 18638

Small-Scale Vertical Flammability Testing for Fabrics.
PB91-118638 000,164 Not available NTIS

PB91-118646

Acoustic Emission: Nature's Ultrasound.
PB91-1 18646 001,087 Not available NTIS

PB91-118653

Peak Reflectivity Measurements of W/C, Mo/Si. and Mo/
B4C Multilayer Mirrors in the 8-1 90-Angstrom Range Using
Both Kalpha Line and Synchrotron Radiation.
PB91-1 18653 001.792 Not available NTIS

PB91-119610

Thermal Technique for Determining Interface and/or Interp-

ly Strength in Composites.
PATENf-4 972 720 001, 182 Not available NTIS

PB91-1 19701

NIST-PCTS: National Institute of Standards and Technolo-
gy-POSIX Conformance Test Suite. NIST-PCTS: 151-1 (Ver-
sion 1.1). Installation Guide.
PB91-119701 000,768 PC A03/MF A03

PB91-120105

Measurement and Evaluation of a TEM (Transverse Elec-
tromagnetic)/Reverberating Chamber.
PB91-120105 000,942 PC A06/MF A01

PB91-120113

Working Implementation Agreements for Open Systems
Interconnection Protocols, March 1990.
PB91-120113 000,769 PC A20/MF AOS

PB91-120121

SRI International: Improving the Security of Your UNIX
System.
PB91-120121 000,797 PC A04/MF A01

PB91-120139

Program for Calculating the Maximum Radiation on a Wall.
PB91-120139 000,165 PC A03/MF A01

PB91-120147

Calibration Procedures for Inductance Standards Using a
Commercial Impedance Meter as a Comparator.
PB91-120147 000,862 PC A03/MF A01

PB91-120154

Estimation of the Rate of Heat Release and Induced Wind
Field in a Large Scale Fire.

PB91-120154 001,393 PC A04/MF A01

PB91-120162

Methodology for Certifying Sensitive Computer Applications.
PB91-120162 000,001 PC A05/MF A01

PB91-120170

Algorithm and Associated Computer Subroutine for Calcu-
lating Flow through a Horizontal Ceiling/Floor Vent in a
Zone-Type Compartment Fire Model.
PB91 -1 201 70 000, 166 PC A04/MF A01

PB91-120188

SNMPLIB: A Simple Network Management Protocol Func-
tion Library for IBM PC Compatible Computers.
PB91-12C188 000,735 PC A04/MF A01

PB91-120196

3D Piping IGES Application Protocol, Version 1.0.

PB91-120196 000,106 PC A12/MF A02
PB91-133777

Use of a Statistical Software for Monitoring Material Quality.

PB91-133777 001,280 Not available NTIS

PB91-133785

Magnetic-Field-Modulated Written Bits in TbFeCo Thin
Films: Transmission Electron Microscopy Lorentz and Scan-
ning Electron Microscopy with Polarization Analysis Studies.

PB91-133785 001,658 Not available NTIS

PB91-133793

Synchronization of Clocks.

P891 -133793

PB91-133801

State Equation of Liquid Helium - 4 from 0.8 to 2.5 K.

PB91-133801 001,794 Not available NTIS

PB91-133819

Observation of Shell Structures with Ions Stored in Traps.
PB91-133819 001,795 Not available NTIS

PB91-133835

Fugacity Coefficients of Hydrogen in (Hydrogen + 2-Meth-
ylpropane): Pressure Dependence.
PB91-133835 000,509 Not available NTIS

PB91-133843

Thermodynamic Properties of Ammonium Halogen Stan-
nates 1. Heat Capacity and Thermodynamic Functions of

Deuterated Ammonium Hexachlorostannate (ND4)2SnCI6
from 5.9 to 347 K.

PB91-133843 000,510 Not available NTIS

PB91-133850

Thermodynamics of the Divalent Metal Fluorides. 2. Heat
Capacity of the Fast Ion Conductor BaSnF4 from 7 to 345
K.

PB91-133850 000.511 Not available NTIS

PB91-133876

Specifications for Cold Weather Concreting.

PB91-133876 000167 Not available NTIS

PB91-133884

Measurement of Fiber Fracture and Fiber-Matrix Interface
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APPENDIX A
List of Depository Libraries in the United States

ALABAMA

Auburn

Auburn University Ralph Brown Draughon Library (1 873)

Birmingham

Birmingham Public Library (1895)

Birmingham-Southern Ctollege Library (1932)

Jefferson State Community College James B. Allen Library (1970)

Samford University Library Harwell G. Davis Library (1884)

Enterprise

Enterprise State Junior College Learning Resources Center (1967)

Fayette

Brewer State Junior College Learning Resources Center Library

(1979)

Florence

University of North Alabama Collier Library (1932)

Gadsden

Gadsden Public Library (1963)

Huntsvllle

University of Alabama in Huntsvllle Library (1964)

Jacksonville

Jacksonville State University Houston Cole Library (1929)

Mobile

Mobile Public Library (1963)
Spring Hill College Thomas Byrne Memorial Library (1937)
University of South Alabama Library (1968)

Montgomery

Alabama Public Library Service (1 984)
Alabama Supreme Court and State Law Library (1884)
Auburn University at Montgomery Library (1971) REGIONAL
Air University Library Maxwell Air Force Base (1963)

Normal

Alabama Agricultural and Mechanical University J. F. Drake
Memorial Learning Resources Center (1 963)

Troy

Troy State University Library (1963)

Tuscaloosa

University of Alabama Amelia Gayle Gorgas Library (1860) REGIONAL
University of Alabama School of Law Library (1967)

Tuskegee

Tuskegee University Hollis Burke Frissell Library (1907)

ALASKA

Anchorage

Anchorage Law Library (1 973)
Anchorage Municipal Libraries Z. J. Loussac Public Library (1978)

University of Alaska at Anchorage Library (1961)
U.S. Alaska Resources Library (1981)

U.S. District Court Law Library (1983)

Fairbanks

University of Alaska Elmer E. Rasmuson Library (1922)

Juneau

Alaska State Library (1900)

University of Alaska-Juneau Library (1981)

Ketchikan

Ketchikan College Library (1970)

AMERICAN SAMOA

Pago Pago

American Samoa Community College Learning Resources Center

(1985)

ARIZONA

Coolldge

Central Arizona College Instructional Materials Center (1973)

Flagstaff

Northern Arizona University Cline Library (1937)



Glendale

Glendale Public Library (1986)

Holbrook

Northland Pioneer College Learning Resources Center (1985)

Mesa

Mesa Public Library (1983)

Phoenix

Department of Library Archives, and Public Records (unknown)

REGIONAL
Grand Canyon University Fleming Library (1978)

Phoenix Public Library (1917)

U.S. Court of Appeals 9th Circuit Library (1984)

Prescott

Yavapai College Library (1 976)

Tempe

Arizona State University College of Law Library (1977)

Arizona State University Hayden Library (1944)

Tucson

Tucson Public Library (1970)

University of Arizona Library (1907) REGIONAL

Yuma

Yuma County Library (1 963)

ARKANSAS

Arkadelphia

Ouachita Baptist University Riley Hickingbotham Library (1963)

Batesvllle

Arkansas College Library (1963)

Clarksville

University of the Ozar1<s Dobson Memorial Library (1 925)

Conway

Hendrix College Olin C. Bailey Library (1903)

Fayetteville

University of Arkansas Mullins Library (1907)
University of Arkansas School of Law Library Robert A. Leflar (1 978)

Little Rock

Ari<ansas State Library (1978) REGIONAL
Ari<ansas Supreme Court Library (1962)

Central Arkansas Library System Main Library (1953)

University of Arkansas at Little Rock Library Ottenheimer Library (1973)

University of Ari<ansas at Little Rock Pulaski County Law Library

(1979)

Magnolia

Southern Art<ansas University Magale Library (1956)

Montlcello

University of Ari<ansas at Monticello Library (1956)

Pine Bluff

University of Ari<ansas at Pine Bluff Watson Memorial Library (1976)

Russellville

Ari<ansas Technical University Tomlinson Library (1 925)

Searcy

Harding University Brackett Library (1963)

State University

Ari<ansas State University Dean B. Ellis Library (1913)

Walnut Ridge

Southern Baptist College Felix Goodson Library (1967)

CALIFORNIA

Anaheim

Anaheim Public Library (1963)

Arcadia

Arcadia Public Library (1975)

Areata

Humboldt State University Library (1963)

Bakersfleld

California State University Bakersfleld Library (1974)

Kern County, Beale Memorial Library (1943)

Berkeley

University of California General Library (1907)

University of California Boalt Law Library (1963)
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Carson

California State University Dominguez Hills Library (1973)

Carson Regional Library (1973)

Chico

California State University, Chicx) Meniam Library (1962)

Claremont

Government Publications and Microforms Department Honnold Library,

Claremont College (1913)

Compton

Compton Public Library (1972)

Culver City

Culver City Public Library (1966)

Davis

University of California Shields Library (1953)

University of California at Davis Lav^ Library (1972)

Downey

Downey City Library (1963)

Fresno

California State University, Fresno, Henry Madden Library (1 962)

Government Documents Department Library (1920)

Fullerton

California State University at Fullerton Library (1963)

Garden Grove

Orange County Public Library (1963)

Gardena

County of Los Angeles Public Library (1966)

Hayward

California State University, Hayward Library (1963)

Huntington Park

Huntington Park Library (1970)

Inglewood

Inglewood Public Library (1963)

Irvine

University of California at Irvine Main Library (1963)

La Jolla

University of California at San Diego Central University Library (1 963)

Lakewood

Angelo lacoboni Public Library (1970)

Lancaster

Lancaster Library (1967)

La Verne

University of La Verne College of Law Library (1979)

Long Beach

California State University at Long Beach Library (1962)

Long Beach Public Library (1933)

Los Angeles

California State University, Los Angeles University Library (1956)

Los Angeles County Law Library (1963)

Los Angeles Public Library (1891)

Loyola Marymount University Charles Von der Ahe Library (1933)

Loyola Law School William M. Rains Law Library (1979)

Occidental College Library (1941)

Southwestern University School of Law Library (1975)

University of California, University Research Library (1932)

University of California, Los Angeles Law Library (1958)

University of Southern California Doheny Memorial Library (1933)

University of Southern California Law Library (1978)

U.S. Court of Appeals Ninth Circuit Library (1981)

Whrttier College School of Law Library (1978)

Mallbu

Pepperdine University Payson Library (1963)

Menio Park

U.S. Geological Survey Library (1962)

Montebello

Montebello Regional Library (1966)

Monterey

U.S. Naval Postgraduate School Dudley Knox Library (1963)

Monterey Park

Bruggemeyer Memorial Library (1964)

Northrldge

Calrfomla State University at Northridge Oviatt Library (1958)

Norwalk

Nonwalk Regional Library (1973)

Oakland

Mills College Library (1966)

Oakland Public Library (1923)
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Ontario

Ontario City Library (1974)

Palm Springs

Palm Springs Public Library (1980)

Pasadena

CaJifomia Institute of Technology Millikan Memorial Library (1933)

Pasadena Public Library (1963)

Pleasant Hill

Contra Costa County Library (1964)

Redding

Shasta County Library (1956)

Redlands

University of Redlands Amiacost Library (1 933)

Redwood City

Redwood City Public Library (1966)

Reseda

West Valley Regional Branch Library (1966)

Richmond

Richmond Public Library (1943)

Riverside

Riverside City and County Public Library (1947)

University of California at Riverside Library (1963)

Sacramento

California State Library (1895) REGIONAL
California State University Sacramento Library (1963)
Sacramento County Law Library (1963)
Sacramento Public Library (1 880)
University of the Pacific McGeorge School of Law Library (1978)

San Bernardino

Don A. Turner County Law Library (1984)
San Bernardino County Library (1964)

San Diego

National University Law Library (1989)
San Diego County Law Library (1973)
San Diego County Library (1973)

San Diego Public Library (1895)

San Diego State University Library (1962)
University of San Diego Legal Research Center (1967)

San Francisco

Golden Gate University School of Law Library (1979)

University of California Hastings College of Law Library (1972)

San Francisco Public Library (1 889)

San Frandsco State University J. Paul Leonard Library (1955)
Supreme Court of Califomia Library (1979)

U.S. Court of Appeals Ninth Circuit Library (1971)

University of San Francisco Richard A. Gleeson Library (1963)

San Jose

San Jose State University Clari< Library (1962)

San Leandro

San Leandro Community Library Center (1961)

San Luis Obispo

California Polytechnic State University Robert E. Kennedy Library

(1969)

San Mateo

College of San Mateo Library (1987)

San Rafael

Marin County Free Library (1975)

Santa Ana

Orange County Law Library (1975)
Santa Ana Public Library (1959)

Santa Barbara

University of Califomia at Santa Bartiara Library (1960)

Santa Clara

Santa Clara University Orradre Library (1963)

Santa Cruz

University of Califomia at Santa Cruz McHenry Library (1963)

Santa Rosa

Sonoma County Library (1 896)

Stanford

Stanford University Libraries (1 895)
Stanford University Robert Crovm Law Library (1978)

Stockton

Public Library of Stockton and San Joaquin County (1 884)

Thousand Oaks

California Lutheran University Pearson Library (1964)

Torrance

Torrance Public Library (1969)
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Turlock

California State University, Stanislaus Library (1964)

Vallejo

Solano Ck3unty Library John F. Kennedy Library (1982)

Valencia

Valencia Regional Library (1972)

Ventura

Ventura County Library Services Agency (1975)

VIsalla

Tulare County Free Library (1967)

Walnut

Mount San Antonio College Library (1966)

West Covlna

West Covina Regional Library (1966)

Whittler

Whittier College Wardman Library (1963)

COLORADO

Alamosa

Adams State College Library (1963)

Aurora

Aurora Public Library (1 984)

Boulder

University of Colorado at Boulder Norlin Library (1879) REGIONAL
University of Colorado School of Law Library (1988)

Colorado Springs

Colorado College Tutt Library (1880)

University of Colorado at Colorado Springs Library (1974)

U.S. Air Force Academy Library (1956)

Denver

Auraria Library (1978)

Colorado Supreme Court Library (1978)

Denver Public Library (1884) REGIONAL
Department of the Interior Library (1962)

Regis College Dayton Memorial Library (1915)
U.S. Courts Library (1973)

University of Denver Penrose Library (1909)

University of Denver College of Law Westminster Law Library (1978)

Fort Collins

Colorado State University Libraries (1907)

Golden

Colorado School of Mines Arthur Lakes Library (1939)

Grand Junction

Mesa State College Tomlinson Library (1978)

Mesa County Public Library (1975)

Greeley

University of Northern Colorado James A. Michener Library (1 966)

Gunnison

Western State College Leslie J. Savage Library (1932)

La Junta

Otero Junior College Wheeler Library (1963)

Lakewood

Jefferson County Public Library Lakewood Library (1968)

Pueblo

Pueblo Library District (1893)

University of Southern Colorado Library (1965)

CONNECTICUT

Bridgeport

Bridgeport Public Library (1884)

University of Bridgeport School of Law Library Wahlstrom Library

(1979)

Danbury

Western Connecticut State University Ruth A. Haas Library (1 967)

Danielson

Quinebaug Valley Community College Audrey P. Beck Library (1968)

Enfield

Enfield Central Library (1967)

Hartford

Connecticut State Library (unknown) REGIONAL
Hartford Public Library (1945)



Trinity College Library (1895)

University of Connecticut Sdiool of Law Libraiy (1978) DISTRICT OF COLUMBIA

MIddletown

Wesleyan University Olin Library (1 906)

Mystic

Mystic Seaport Museum, inc., G. W. Blunt Wtiite Library (1964)

New Britain

Central Connecticut State University Eliiiu Burritt Library (1973)

New Haven

Southern Connecticut State University Hilton C. Buley Library (1 968)
Yale Law Library (1981)
Yale University Seeley G. Mudd Library (1859)

New London

Connecticut College C. E. Siiain Library (1926)

U.S. Coast Guard Academy Library (1939)

Stamford

Ferguson Library (1973)

Storrs

University of Connecticut Homer Babbidge Library (1907)

Waterbury

Post College Traurig Library and Learning Resources Center (1 977)
Silas Bronson Public Library (1869)

West Haven

University of New Haven Marvin K. Peterson Library (1971)

DELAWARE

Dover

state Law Library in Kent County (unknown)

Georgetown

Delaware Technical and Community College Southern Campus Library

(1968)

Newark

University of Delaware Library (1907)

Washington

Administrative Conference of the United States Library (1972)
Advisory Commission on Intergovernmental Relations Library (1 977)
American University Washington College of Law Library (1983)
Catholic University of America Robert J. White Law Library (1979)
Comptroller of the Currency Library (1986)

Pentagon Library (1969)
Department of Commerce Library (1 955)
Department of Education (1 988)
Department of Health and Human Services Library and Information

Center (1954)
Department of Housing and Urban Development Library (1 969)
Department of the Interior Natural Resources Library (1 895)
Department of Justice Main Library (1895)
Department of Labor Library (1 976)
Department of the Navy Library (1 895)
Department of State Library (1895)

Department of State Law Library (1966)

Department of Transportation Main Library (1 982)
Department of Transportation, U.S. Coast Guard Law Library (1982)
Department of Veteran's Affairs Library (1 967)
Department of the Treasury Library (1 895)
District of Columbia Court of Appeals Library (1981)
District of Columbia Public Library (1943)

Equal Employment Opportunity Commission Library (1 984)
Executive Office of the President, Library & Information Service

Division (1965)

Federal Deposit Insurance Corporation Library (1972)
Federal Election Commission Law Library (1 975)
Federal Energy Regulatory Commission Library (1 983)
Federal Mine Safety & Health Review Commission Library (1 979)
Federal Reserve System Board of Governors Research Library

(1978)

Federal Reserve System Law Library (1 976)
General Accounting Office Office of Library Services (1 974)
General Services Administration Library (1975)
Georgetown University Library (1969)
Georgetown Universrty Law Center Edward Bennett Williams Library

(1978)

George Washington University Melvin Gelman Library (1983)
George Washington University National Law Center Jacob Bums Law

Library (1978)

Library of Congress Congressional Research Service (1 978)
Library of Congress Serial and Government Publications (1977)

Merit Systems Protection Board Library (1 979)
National Defense University Library (1 895)
Pension Benefit Guaranty Corporation Legal Dept. Library (1984)

U.S. Court of Appeals Judges' Library (1975)
U.S. Court of Appeals for the Federal Circuit Library (1986)
U.S. Information Agency Library (1984)

U.S. Office of Personnel Management Library (1963)
U.S. Postal Sen/ice Library (1895)
U.S. Senate Library (1979)

U.S. Supreme Court Library (1978)
University of the District of Columbia Library Learning Resources

Division (1970)

Veterans' Administration Central Office Library (1967)

FLORIDA

Wilmington Boca Raton

Wideme University School of Law Library (1976) Florida Atlantic University S. E. Wimberiy Library (1963)
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Casselberry

Seminole County Public Library (1989)

Orlando

University of Central Florida Library (1 966)

Coral Gables

University of Miami Otto G. Richter Library (1939)

Daytona Beach

Volusia County Library Center (1963)

De Land

Stetson University duPont-Ball Library (1887)

Fort Lauderdale

Broward County Main Library (1 967)
Nova University Law Library (1 967)

Fort Pierce

Indian River Community College Library (1975)

Gainesville

University of Florida College of Law Library (1978)

University of Florida Libraries (1907) REGIONAL

Jacksonville

Haydon Bums Public Library (1914)

Jacksonville University Swisher Library (1 962)
University of North Florida Thomas G. Carpenter Library (1972)

Key West

Florida Keys Community College Key West Campus Library (1989)

Lakeland

Lakeland Public Library (1928)

Leesburg

Lake-Sumter Community College Library (1963)

Palatka

Saint Johns River Community College Library (1963)

Panama City

Bay County Public Library (1983)

Pensacola

University of West Florida John C. Pace Library (1 966)

Port Charlotte

Charlotte-Glades Library System (1973)

Saint Petersburg

Saint Petersburg Public Library (1965)
Stetson University College of Law Charies A. Dana Law Library (1975)

Sarasota

Selby Public Library (1970)

Tallahassee

Florida Agricultural and Mechanical University Coleman Memorial
Library (1936)

Florida State University Law Library (1978)
Florida State University Strozier Library (1941)
Florida Supreme Court Library (1974)
State Library of Florida (1929)

Tampa

Tampa-Hillsborough County Public Library (1965)
University of South Florida Library (1962)

University of Tampa Meri Kelce Library (1953)

Winter Park

Rollins College Olin Library (1909)

Melbourne

Florida Institute of Technology Library (1963)

Miami

Rorida Intemational University Library Tamiami Trail (1970)
Miami-Dade Public Library (1952)

North Miami

Florida Intemational University Bay Vista Campus Library (1977)

Opa Locka

St. Thomas University Library (1977)

GEORGIA

Albany

Dougherty County Public Library (1964)

Amerlcus

Georgia Southwestem College James Earl Carter Library (1966)

Athens

University of Georgia Libraries (1907) REGIONAL
University of Georgia School of Law Library (1979)
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Atlanta

Atlanta-Fulton Public Library (1880)

Atlanta University Center Robert W. Woodruff Library (1962)

Emory University Law School Library (1968)

Emory University Woodruff Library (1928)

Georgia Institute of Technology Price Gilbert Memorial Library (1963)

Georgia State Law Library (unknown)

Georgia State University William Russell Pullen Library (1970)

Georgia State University College of Law Library (1983)

U.S. Court of Appeals 1 1th Circuit Library (1980)

Augusta

Augusta College Reese Library (1 962)

Medical College of Georgia Library (1986)

Brunswick

Brunswick-Glynn County Regional Library (1965)

Carrollton

West Georgia College Irvine Sullivan Ingram Library (1962)

Columbus

Columbus College Simon Schwob Memorial Library (1975)

Dahlonega

North Georgia College Stewart Library (1939)

Dalton

Dalton College Library (1978)

Macon

Mercer University Stetson Main Library (1964)

Mercer University Walter F. George School of Law Library (1978)

Marietta

Kennesaw State College Horace W. Sturgis Library (1968)

Mllledgevllle

Georgia College Ina Dillard Russell Library (1950)

Rome

Berry College Memorial Library (1970)

Savannah

Chatham-Effingham Liberty Regional Library (1 857)

Statesboro

Georgia Southern University Zach S. Henderson Library (1939)

Valdosta

Valdosta State College Library (1956)

GUAM

Agana

Nieves M. Flores Memorial Library (1962)

Mangllao

University of Guam Robert F. Kennedy Memorial Library (1978)

HAWAII

Hllo

University of Hawaii at Hilo Edwin H. Mookini Library (1962)

Honolulu

Hawaii Medical Library Incorporated (1968)

Hawaii State Library (1929)

Municipal Reference & Records Center (1965)

Supreme Court Law Library (1973)

University of Hawaii Hamilton Library (1907) REGIONAL
University of Hawaii William S. Richardson School of Law Library

(1978)

Lale

Joseph F. Smith Library Brigham Young University Hawaii Campus
(1964)

LIhue

Lihue Public Library (1967)

Pearl City

Leeward Community College Library (1967)

Walluku

Maui Public Library (1962)

IDAHO

Boise

Boise Public Library and Information Center (1929)

Boise State University Library (1966)

Idaho State Law Library (unknown)

Idaho State Library (unknown)

Caldwell

College of Idaho Terteling Library (1930)

Crawfordsvllle

Wabash College Lily Library
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Moscow

University of Idaho (College of Law Library (1978)

University of Idaho Library (1907) REGIONAL

Nampa

Northwest Nazarene College John E. Riley Library (1984)

Pocatello

Idaho State University Eli Oboler Library (1908)

Rexburg

Davis O. McKay Library (1946)

Twin Falls

College of Southern Idaho Library (1970)

ILLINOIS

Bloomlngton

Illinois Wesleyan University, Sheean Library (1964)

Carbondale

Southern Illinois University at Cart)ondale Morris Library (1 932)
Southern Illinois University School of Law Library (1978)

Carllnvllle

Blackburn College Lumpkin Library (1954)

Cartervllle

Shawnee Library System (1971)

Champaign

University of Illinois Law Library (1965)

Charleston

Eastern Illinois University Booth Library (1962)

Chicago

Chicago Public Library (1 876)
Chicago State University Paul and Emily Douglas Library (1954)
DePaul University Law Library (1979)
Field Museum of Natural History Library (1963)
Illinois Institute of Technology Chicago-Kent College of Law Library

(1978)

Illinois Institute of Technology Paul V. Galvin Library (1982)
John Marshall Law School Library (1981)
Loyola University of Chicago E. M. Cudahy Memorial Library (1966)
Loyola University School of Law Library (1979)
Northeastern Illinois University Ronald Williams Library (1961)
Northwestern University School of Law Library (1978)
University of Chicago Law Library (1964)
University of Chicago Library (1897)

University of Illinois at Chicago Library (1 957)

William J. Campbell Library of the U.S. Courts (1979)

Decatur

Decatur Public Library (1954)

De Kalb

Northem Illinois University Founders' Memorial Library (1960)

Northern Illinois University College of Law Library (1978)

Des Plalnes

Government Information Center and The Northwest Municipal

Conference Oakton Community College Library (1976)

Edwardsvllle

Southern Illinois University at Edwardsvllle Lovejoy Memorial Library

(1959)

Elsah

Prindpia College Marshall Brooks Library (1957)

Evanston

Northwestern University Library (1876)

Freeport

Freeport Public Library (1905)

Galesburg

Galesburg Public Library (1 896)

Jacksonville

MacMurray College Henry Pfeiffer Library (1929)

Kankakee

Olivet Nazarene University Bonner Library and Learning Center (1 946)

Lake Forest

Lake Forest College Donnelley Library (1962)

Lebanon

McKendree College Holman Library (1968)

Lisle

Illinois Benedictine College Theodore F. Lownik Library (1911)

Macomb

Western Illinois University Government Publications & Legal Reference
Library (1962)

Mollne

Black Hawk College Learning Resources Center (1 970)
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Monmouth

Monmouth College Hewes Library {I860)

Mount Carmel

Wabash Valley College Bauer Media Center (1975)

Mount Prospect

Mount Prospect Public Library (1977)

Normal

Illinois State University Milner Library (1 877)

Oak Park

Oak Park Public Library (1963)

Oglesby

Illinois Valley Community College Jacobs Memorial Library (1 976)

Palos Hills

Moraine Valley Community College Learning Resources Center (1972)

Peoria

Cullom-Davis Library (1963)

Peoria Public Library (1883)

River Forest

Rosary College Rebecca Crown Library (1966)

Rockford

Rockford Public Library (1895)

Romeovllle

Lewis University Library (1952)

South Holland

South Suburban College Learning Resources Center

Springfield

Illinois State Library (unknown) REGIONAL

Streamwood

Poplar Creek Public Library (1980)

University Park

Governors' State University Library (1974)

Urbana

University of Illinois Documents Library (1907)

Wheaton

Wheaton College Buswell Memorial Library (1964)

Woodstock

Woodstock Public Library (1963)

INDIANA

Anderson

Anderson College Charles E. Wilson Library (1959)

Anderson Public Library (1983)

Bloomlngton

Indiana University Library (1881)

Indiana University Law Library (1978)

Crawfordsvllle

Wabash College Lilly Library (1906)

Evansvllle

Evansville and Vanderburgh County Public Library (1 928)
University of Southern Indiana Library Services (1 969)

Fort Wayne

Allen County Public Library (1 896)
Indiana University-Purdue University at Fort Wayne (1965)

Franklin

Franklin College Libraiy (1976)

Gary

Gary Public Library (1943)

Indiana University Northwest Library (1966)

Greencastle

De Pauw University Roy O. West Library (1879)

Hammond

Hammond Public Library (1964)

Hanover

Hanover College Duggan Library (1892)

Huntington

Huntington College Richlyn Library (1964)

Indianapolis

Butler University Irwin Library (1965)

Indianapolis-Marion County Public Library (1 906)

Indiana State Library (unknown) REGIONAL
Indiana Supreme Court Law Library (1 975)
Indiana University School of Law Library (1 967)

Indiana University-Purdue University Library (1979)
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Kokomo

Indiana University at Kol<omo Learning Resource Center (1969)

Muncle

Bail State University Alexander M. Bracken Library (1959)

Munde Public Library (1906)

New Albany

Indiana University Southeast Library (1 965)

Notre Dame

Notre Dame Law School Kresge Law Library (1985)

University of Notre Dame Hesburgh Library (1 883)

Rensselaer

Saint Joseph's College Library (1964)

Richmond

Earlham College Lilly Library (1964)

Morrison-Reeves Library (1906)

South Bend

Indiana University at South Bend Franklin D. Schurz Library (1965)

Terre Haute

Indiana State University Cunningham Memorial Library (1906)

Valparaiso

Valparaiso University Moellering Memorial Library (1 930)
Valparaiso University Law Library (1978)

West Lafayette

Purdue University Libraries (1907)

IOWA

Ames

Iowa State University Parks Library (1907)

Cedar Falls

University of Northern Iowa Donald 0. Rod Library (1946)

Cedar Rapids

Cedar Rapids Public Library (1986)

Council Bluffs

Free Public Library (1885)
Iowa Western Community College Herbert Hoover Library (1972)

Davenport

Davenport Public Library (1973)

Des Moines

Drake University Cowies Library (1966)

Drake University Law Library (1972)

Public Library of Des Moines (1888)

State Library of Iowa (unknown)

Dubuque

Camegie-Stout Public Library (unknown)
Loras College Wahiert Memorial Library (1967)

Fayette

Upper Iowa University Henderson-Wilder Library (1974)

Grinnell

Grinnell College Buriing Library (1874)

Iowa City

University of Iowa College of Law Library (1 968)
University of Iowa Libraries (1884) REGIONAL

LamonI

Graceland College Frederick Madison Smith Library (1927)

Mason City

North Iowa Area Community College Library (1976)

Mount Vernon

Cornell College Russell D. Cole Library (1896)

Orange City

Northwestern College Ramaker Library (1970)

Sloux City

Sioux City Public Library (1894)

KANSAS

Atchison

Benedictine College Library (1 965)

Baldwin City

Baker University Collins Library (1908)

Colby

Colby Community College H. F. Davis Memorial Library (1968)
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Emporia

Emporia State University William Allen White Library (1909)

Hays

Fort Hays State University Forsyth Library (1926)

Hutchinson

Hutchinson Public Library (1963)

Lawrence

University of Kansas Law Library (1971)

University of Kansas Map Library (1869) REGIONAL

Manhattan

Kansas State University Farreli Library (1907)

Pittsburg

Pittsburg State University Leonard H. Axe Library (1952)

Sallna

Kansas Wesleyan University Memorial Library (1930)

Shawnee Mission

Johnson County Library (1979)

Topeka

Kansas State Historical Society Library (1 877)
Kansas State Library (unknown)
Kansas Supreme Court Law Library (1975)
Washburn University of Topeka Law Library (1971)

Wichita

Wichita State University Ablah Library (1901)

KENTUCKY

Ashland

Ashland Community College Library (1946)

Barbourvllle

Union College Abigail E. Weeks Memorial Library (1958)

Bowling Green

Westem Kentucky University Helm-Cravens Library (1934)

Columbia

Lindsey Wilson College Katie Murrell Library (1987)

Crestvlew Hills

Thomas More College Library (1970)

Danville

Centre College Grace Doherty Library (1884)

Frankfort

Kentucky Department of Libraries and Archives (1967)
Kentucky State Law Library (unknown)

Kentucky State University Blazer Library (1 972)

Hazard

Hazard Community College Library (1988)

Highland Heights

Northern Kentucky University W. Frank Steely Library (1973)

Lexington

University of Kentucky Law Library (1968)
University of Kentucky Libraries (1907) REGIONAL

Louisville

Louisville Free Public Library (1 904)
University of Louisville Ekstrom Library (1 925)
University of Louisville Law Library (1 975)

Morehead

Morehead State University Camden-Carroll Library (1955)

Murray

Murray State University Waterfield Library (1924)

Owensboro

Kentucky-Wesleyan College Library Learning Center (1 966)

Richmond

Eastern Kentucky University John Grant Crabbe Library (1966)

Williamsburg

Cumberland College Norma Pertains Hagan (1 988)

LOUISIANA

Baton Rouge

Louisiana State Library (1 976)
Louisiana State University Middleton Library (1907) REGIONAL
Louisiana State University Paul M. Hebert Law Center Library (1929)

Southern University John B. Cade Library (1952)

Southem University Law School Library (1979)
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Eunice

Louisiana State University at Eunice LeDoux Library (1969)

Hammond

Southeastern Louisiana University Sims Memorial Library (1966)

Lafayette

University of Southwestern Louisiana Dupre Library (1938)

Lake Charles

McNeese State University Lether E. Frazar Memorial Library (1941)

Monroe

Northeast Louisiana University Sandel Library (1963)

Natchitoches

Northwestern State University Watson Memorial Library (1887)

New Orleans

Law Library of Louisiana (unknown)

Loyola University Government Documents Library (1942)

Loyola University Law Library (1978)

New Orieans Public Library (1 883)

Our Lady of Holy Cross Ctollege Library (1968)

Southern University in New Orieans Leonard S. Washington Memorial

Library (1962)

Tulane University Law Library (1976)

Tulane University Howard-Tilton Memorial Library (1942)

U.S. Court of Appeals 5th Circuit Library (1973)

University of New Orieans Eari K. Long Library (1963)

PInevllle

Louisiana College Richard W. Norton Memorial Library (1969)

Ruston

Louisiana Technical University Prescott Memorial Library (1896)

REGIONAL

Shreveport

Louisiana State University at Shreveport Library (1967)
Shreve Memorial Library (1923)

Thibodaux

Nicholls State University Ellender Memorial Library (1962)

MAINE

Augusta

Maine Law and Legislative Reference Library (1973)

Maine State Library (unknown)

Brunswick

Bowdoin College Library (1884)

Castlne

Maine Maritime Academy Nutting Memorial Library (1969)

Lewlston

Bates College George and Helen Ladd Library (1883)

Orono

University of Maine Raymond H. Fogler Library (1907) REGIONAL

Portland

Portland Public Library (1884)

University of Maine School of Law GartDrecht Law Library (1964)

Presque Isle

University of Maine at Presque Isle Library/ Learning Resources Center

(1979)

Sanford

Louis B. Goodall Memorial Library (1984)

Watervllle

Colby College Miller Library (1 884)

MARYLAND

Bangor

Bangor Public Library (1884)

Annapolis

Maryland State Law Library (unknown)

U.S. Naval Academy Nimitz Library (1895)

Baltimore

Enoch Pratt Free Library (1 887)
Johns Hopkins University Milton S. Eisenhower Library (1882)

Morgan State University Soper Library (1940)

University of Baltimore Langsdale Library (1973)

University of Baltimore Law Library (1 980)
University of Maryland School of Law Marshall Law Library (1969)

U.S. Court of Appeals 4th Circuit Library (1982)

Bel Air

Harford Community College Library (1967)

Beltsvllle

Department of Agriculture National Agricultural Library (1 895)

Bethesda

Department of Health and Human Services National Library of

Medicine (1978)

Uniformed Sen/ices University of Health Sciences Learning Resource
Center (1983)
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Catonsvllle Cambridge

University of Maryland, Baltimore County Albin 0. Kuhn Library &
Gallery (1971)

Chestertown

Washington College Clifton M. Miller Library (1891)

College Park

University of Maryland Hombake Library (1925) REGIONAL

Cumberland

Allegany Community College Library (1974)

Frostburg

Frostburg State University Library (1967)

Patuxent River

Patuxent River Central Library (1968)

Rockviile

Montgomery County Department of Public Libraries (1951)

Salisbury

Salisbury State College Blackwell Library (1965)

Towson

Goucher College Julia Rogers Library (1966)

Towson State University Cook Library (1979)

Westminster

Westem Maryland College Hoover Library (1886)

Harvard College Library (1860)

Harvard Law School Library (1981)

Massachusetts Institute of Technology Library (1946)

Chestnut Hill

Boston College Thomas P. O'Neill Jr., Library (1963)

Chlcopee

College of Our Lady of the Elms Alumnae Library (1969)

Lowell

University of Lowell O'Leary Library (1952)

iVIedford

Tufts University Wessel Library (1899)

l\/liiton

Curry College Levin Library (1972)

New Bedford

New Bedford Free Public Library (1858)

Newton Centre

Boston College Law School Library (1979)

North Dartmouth

Southeastem Massachusetts University Library (1965)

North Easton

Stonehill College Cushing-Martin Library (1962)

iVIASSACHUSETTS

Amherst

Amherst College Library (1884)
University of Massachusetts University Library (1907)

Boston

Boston Athenaeum Library (unknown)
Boston Public Library (1859) REGIONAL
Boston University School of Law (1979)
Northeastern University Snell Library (1 962)
State Library of Massachusetts (unknown)
Suffolk University Law Library (1979)
Supreme Judidal Court Social Law Library (1979)
U.S. Court of Appeals First Circuit Library (1978)

Brookiine

Public Library of Brookiine (1925)

Springfield

Springfield City Library (1966)

Westem New England College School of Law Library (1978)

Waltham

Brandeis University Library (1965)
Waltham Public Library (1982)

Wellesley

Wellesley College Margaret Clapp Library (1943)

Wenham

Gordon College Jenks Learning Resource Center (1963)

Wiillamstown

Williams College Sawyer Library (unknown)
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Worcester Flint

American Antiquarian Society Library (1814)

University of Massachusetts Medical Center Library (1972)

Worcester Public Library (1 859)

MICHIGAN

Albion

Albion College Stockwell-Mudd Library (1966)

Allendale

Grand Valley State College Zumberge Library (1963)

Alma

Alma College Library (1963)

Ann Arbor

University of Michigan Harlan Hatcher Graduate Library (1884)

University of Michigan Law Library (1978)

Benton Harbor

Benton Harbor Public Library (1907)

Bloomfleld Hills

Cranbrook Institute of Science Library (1940)

Dearborn

Henry Ford Centennial Library (1969)

Henry Ford Community College Library (1957)

Detroit

Detroit College of Law Library (1979)
Detroit Public Library (1868) REGIONAL
Marygrove College Library (1965)
Mercy College of Detroit Library (1965)
University of Detroit Library (1 884)
University of Detroit School of Law Library (1978)
Wayne State University Purdy/Kresge Library (1937)
Wayne State University Arthur Neef Law Library (1971)

Dowaglac

Southwestern Michigan College Matthews Library (1971)

East Lansing

Michigan State University Government Documents Library (1907)

Farmlngton Hills

Oakland Community College Martin L. King Learning Resources Center
(1968)

Flint Public Library (1 967)
University of Michigan-Flint Library (1977)

Grand Rapids

Calvin College & Seminary Library (1967)

Grand Rapids Public Library (1876)

Houghton

Michigan Technological University J. Robert Van Pelt Library (1876)

Jackson

Jackson District Library (1965)

Kalamazoo

Kalamazoo Public Library (1907)

Western Michigan University Dwight B. Waldo Library (1963)

Lansing

Library of Michigan (unknown) REGIONAL
Thomas M. Cooley Law School Library (1978)

Livonia

Livonia Public Library (1987)
Schoolcraft College Library (1962)

Madison Heights

Madison Heights Public Library (1982)

Marquette

Northern Michigan University Lydia M. Olson Library (1963)

Monroe

Monroe County Library System (1974)

Mount Clemens

Macomb County Library (1968)

Mount Pleasant

Central Michigan University Charies V. Park Library (1958)

Muskegon

Hackley Public Library (1894)

Petoskey

North Central Michigan College Library (1962)

Port Huron

Saint Clair County Library (1876)
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Rochester

Oakland University Kresge Library (1964)

Royal Oak

Royal Oak Public Library (1984)

Saginaw

Hoyt Public Library (1890)

Sault Ste. Marie

Lake Superior State University Kenneth Shouldice Library (1982)

Traverse City

Northwestern Michigan College Mark and Helen Osterlin Library (1964)

University Center

Delta College Library (1963)

Warren

Warren Public Library Arthur J. Miller Branch (1973)

Ypsllanti

Eastern Michigan University Library (1965)

MICRONESIA

East Caroline Islands

Community College of Micronesia Library (1982)

MINNESOTA

BemldJI

Bemidji State University A.C. Clark Library (1963)

Blaine

Anoka County Library (1971)

Collegevllle

Saint John's University Alcuin Library (1954)

Cottage Grove

Washington County Library-Park Grove Branch (1983)

Duluth
Duluth Public Library (1909)

University of Minnesota Duluth Library (1984)

Eagan

Dakota County Library-Westcott Branch (1983)

Edina

Southdale-Hennepin Area Library (1971)

Mankato

Mankato State University Memorial Library (1962)

Marshall

Southw/est State University Library (1986)

Minneapolis

Minneapolis Public Library (1 893)
University of Minnesota Law School Library (1978)

University of Minnesota Wilson Library (1907) REGIONAL

Moorhead

Moorhead State University Livingston Lord Library (1956)

Morris

University of Minnesota, Morris, Rodney A. Briggs Library (1 963)

Northfield

Carieton College Library (1930)
Saint Olaf College Rolvaag Memorial Library (1930)

Saint Cloud

Saint Cloud State University, Learning Rescources Center (1 962)

Saint Paul

Hamline University School of Law Library (1 978)
Minnesota Historical Society Library (1867)
Minnesota State Law Library (unknown)
Saint Paul Public Library (1914)

University of Minnesota Saint Paul Campus Library (1974)
William Mitchell College of Law Library (1 979)

Saint Peter

Gustavus Adolphus College Fake Bemadette Memorial Library (1941)

Winona

Winona State University Maxwell Library (1969)
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Jefferson City

MISSISSIPPI

Cleveland

Delta state University W. B. Roberts Library (1975)

Columbus

Mississippi University for Women John Clayton Fant Memorial Library

(1929)

Hattlesburg

University of Southern Mississippi Joseph A. Cook Memorial Library

(1935)

Jackson

Jackson State University Henry Thomas Sampson Library (1 968)

Millsaps College Millsaps-Wilson Library (1963)

Mississippi College School of Law Library (1977)

Mississippi Library Commission (1 947)

Mississippi State Law Library (unknown)

Lorman

Alcorn State University J. D. Boyd Library (1970)

Mississippi State

Mississippi State University Mitchell Memorial Library (1907)

University

University of Mississippi J. D. Williams Library (1883) REGIONAL
University of Mississippi James 0. Eastland Law Library (1967)

MISSOURI

Cape Girardeau

Southeast Missouri State University Kent Library (1916)

Columbia

University of Missouri at Columbia Ellis Library (1862) REGIONAL
University of Missouri-Columbia Law Library (1978)

Fulton

Westminster College Reeves Library (1875)

Hlllsboro

Jefferson College Library (1 984)

Lincoln University Inman E. Page Library (1 944)

Missouri State Library (1963)

Missouri Supreme Court Library (unknown)

Joplln

Missouri Southern State College George A. Spiva Library (1966)

Kansas City

Kansas City Missouri Public Library (1881)

Rockhurst College Greenlease Library (1917)

University of Missouri at Kansas City General Library (1938)

University of Missouri Kansas City Leon E. Bloch Law Library (1978)

KIrksvllle

Northeast Missouri State University Pickler Memorial Library (1966)

Liberty

William Jewell College Charies F. Curry Library (1900)

Maryvllle

Northwest Missouri State University B. D. Owens Library (1982)

Rolla

University of Missouri- Rolla Curtis Laws Wilson Library (1907)

Saint Charles

Kisker Road Branch Library

Lindenwood College Margaret Leggat Butler Library (1973)

Saint Joseph

River Bluffs Regional Public Library (1891)

Saint Louis

Maryville College Library (1976)

Saint Louis County Library (1970)

Saint Louis Public Library (1866)

Saint Louis University Law Library (1967)

Saint Louis University Pius XII Memorial Library (1866)

U.S. Court of Appeals Eighth Circuit Library (1972)

University of Missouri at Saint Louis Thomas Jefferson Library (1966)

Washington University John M. Olin Library (1906)
Washington University Law Library (1978)

Springfield

Dmry College, Walker Library (1874)

Southwest Missouri State University Duane G. Meyer Library (1963)

Warrensburg

Central Missouri State University Ward Edwards Library (1914)
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MONTANA
Scottsbluff

Scottsbluff Public Library (1925)

Billings

Eastern Montana College Library (1958)

Bozeman

Montana State University Libraries (1907)

Butte

Montana College of Mineral Science and Technology Library (1901)

Havre

Northern Montana College Vande Bogart Library (1980)

Helena

Can-oll College Corrette Library (1974)

Montana State Library (1966)

State Law Library of Montana (1 977)

Missoula

University of Montana Maurene & Mike Mansfield Library (1909)

REGIONAL

NEBRASKA

Blair

C. A. Dana College Dana-LIFE Library (1924)

Crete

Doane College Perkins Library (1944)

Fremont

Midland Lutheran College Luther Library (1924)

Kearney

Kearney State College Calvin T. Ryan Library (1962)

Lincoln

Nebraska Library Commission (1 972)
Nebraska State Library (unknown)
University of Nebraska-Lincoln College of Law Library (1981)
Universrty of Nebraska-Lincoln D. L. Love Memorial Library (1907)

REGIONAL

Omaha

Creighton University Reinert/Alumni Library (1964)
Creighton University School of Law Library (1 979)
Omaha Public Library W. Dale Clark Library (1880)
University of Nebraska at Omaha University Library (1 939)

Wayne

Wayne State College U.S. Conn Library (1970)

NEVADA

Carson City

Nevada State Library and Archives (unknown)

Nevada Supreme Court Library (1 973)

Las Vegas

Clari< County Law Library (1988)

Las Vegas-Clark County Library (1974)

University of Nevada at Las Vegas James Dickinson Library (1959)

Reno

National Judidai College Law Library (1979)

Nevada Historical Society Library (1974)

University of Nevada-Reno Library (1907) REGIONAL
Washoe County Library (1980)

NEW HAMPSHIRE

Concord

Franklin Pierce Law Center Library (1 973)
New Hampshire State Library (unknown)

Durham

University of New Hampshire Library (1907)

Hanover

Dartmouth College Library (1884)

Hennlker

New England College Danforth Library (1966)

Manchester

Manchester City Library (1884)

New Hampshire College H. A. B. Shapiro Memorial Library (1976)

Saint Anselm College Geisel Library (1963)

Nashua

Nashua Public Library (1971)
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NEW JERSEY
Mahwah

Ramapo College Library (1971)

Bayonne

Bayonne Free Public Library (1909)

Bloomfield

Bloomfield Public Library (1965)

Bridgeton

Cumberland County Library (1966)

Camden

Rutgers University Camden Library (1966)

Rutgers University School of Law Library (1979)

Convent Station

College of Saint Elizabeth Mahoney Library (1938)

East Brunswick

East Brunswick Public Library (1977)

East Orange

East Orange Public Library (1966)

Elizabeth

Free Public Library of Elizabeth (1895)

Glassboro

Glassboro State College Savitz Library (1963)

Hackensack

Johnson Free Public Library (1966)

Irvlngton

Irvington Public Library (1966)

Jersey City

Jersey City Public Library (1879)

Jersey City State College Forrest A. Irwin Library (1963)

Lawrencevllle

Rider College Franklin F. Moore Library (1975)

Madison

Drew University Library (1939)

Mount Holly

Burlington County Library (1966)

New Brunswick

Rutgers University Alexander Library (1907)

Newark

Newark Public Library (1906) REGIONAL
Rutgers University John Cotton Dana Library (1966)

Rutgers University Law Library (1979)

Seton Hall University Law Library (1979)

Newton

Sussex County Library (1986)

Passaic

Passaic Public Library (1964)

Phllllpsburg

Phillipsburg Free Public Library (1976)

Plalnfleld

Plainfield Public Library (1971)

Pomona

Stod<ton State College Library (1972)

Princeton

Princeton University Rrestone Library (1884)

Randolph

County College of Monris Sherman H. Masten Learning Resource
Center (1975)

Rutherford

Fairleigh Dickinson University Messier Library (1 953)

Shrewsbury

Monmouth County Library (1968)

South Orange

Seton Hall University Library (1947)

Teaneck

Fairleigh Dickinson University Weiner Library (1963)
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Toms River

Ocean County Ckillege Learning Resources Center (1 966)

Trenton

New Jersey State Library (unknown)

Trenton Free Public Library (1902)

Union

Kean College of New Jersey Nancy Thompson Library (1971)

Upper Montclair

Montdair State College Harry A. Sprague Library (1967)

Wayne

Wayne Public Library (1972)

West Long Branch

Monmouth College Guggenheim Memorial Library (1963)

Woodbrldge

Woodbridge Public Library (1965)

NEW MEXICO

Albuquerque

University of New Mexico Medical Center Library (1973)

University of New Mexico School of Law Library (1 973)
University of New Mexico General Library (1896) REGIONAL

Hobbs

New Mexico Junior College Pannell Library (1969)

Las Cruces

New Mexico State University Library (1 907)

Las Vegas

New Mexico Highlands University Donnelly Library (1913)

Portales

Eastern New Mexico University Golden Library (1962)

Santa Fe

New Mexico State Library (1960) REGIONAL
New Mexico Supreme Court Law Library (unknown)

Silver City

Western New Mexico University Miller Library (1 972)

Socorro

New Mexico Institute of Mining & Technology Martin Speare Memorial
Library (1984)

NEW YORK

Albany

Albany Law School Schaffer Law Library (1979)

New York State Library (unknown ) REGIONAL
State University of New York at Albany University Library (1964)

Auburn

Seymour Library (1972)

Bellport

East Islip Public Library (1973)

BInghamton

State University of New York at BInghamton Glenn G. Bartle Library

(1962)

Brockport

state University of New York at Brockport Drake Memorial Library

(1967)

Bronx

Fordham University Library (1937)

Lehman College Library (1967)

New York Public Library (1973)

state University of New York Maritime College Stephen B. Luce Library

(1947)

Bronxvllle

Sarah Lawrence College Esther Raushenbush Library (1 969)

Brooklyn

Brooklyn College Library (1936)

Brooklyn Law School Library (1 974)
Brooklyn Public Library Business Library (1 984)
Brooklyn Public Library (1908)

Pratt Institute Library (1891)

State University of New York Health Center at Brooklyn Library (1958)

Buffalo

Buffalo and Erie County Public Library (1895)

State University of New York at Buffalo Charles B. Sears Law Library

(1978)
State University of New York at Buffalo Lockwood Memorial Library

(1963)

Canton

Saint Lawrence University Owen D. Young Library (1 920)
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Corning

Coming Community College Arthur A. Houghton Jr. Library (1963)

Cortland

State University of New York at Cortland Memorial Library (1964)

Delhi

State University College of Technology Resnick Library (1970)

Elmira

Elmira College Gannett Tripp Learning Center (1956)

Farmlngdale

state University of New York at FarmingdaJe Greenley Library (1917)

Flushing

CUNY Law School at Queens College CUNY Law Library (1983)

Queens College Benjamin S. Rosenthal Library (1939)

Garden City

Adelphl University Swirbul Library (1966)

Geneseo

State University of New York at Geneseo Milne Library (1967)

Greenvale

Long island University B. Davis Schwartz Memorial Libreiry (1964)

Hamilton

Colgate University, Everett Needham Case Library (1902)

Hempstead

Hofstra University Library (1964)

Hofstra University School of Law Library (1 979)

Huntington

Touro College Jacob D. Fuchsberg Law Center Library (1985)

Ithaca

Comell University Library (1 907)
Cornell Law Library (1978)

Comell University Albert R. Mann Library (1943)

Jamaica

Queens Borough Public Library (1926)
Saint John's University Library (1 956)
Saint John's University School of Law Library (1978)

Kings Point

U.S. Merchant Marine Academy Schuyler Otis Bland Library (1962)

Long Island City

Fiorello H. LaGuardia Community College Library (1981)

Middletown

Thrall Library (1986)

Mount Vernon

Mount Vernon Public Library (1962)

New Paltz

State University College at New Paltz Sojourner Truth Library (1965)

New York City

City College of City University of New York Cohen Library (1 884)
College of Insurance Library (1965)

Columbia University Libraries (1 882)
Columbia University School of Law Library (1981)

Cooper Union for the Advancement of Science and Arts Library (1 930]
Fordham Law School Library (1 987)
Medical Library Center of New York (1976)

New York Law Institute Library (1 909)
New York Law School Library (1979)

New York Public Library Astor Branch (1907)
New York Public Library Lenox Branch (1884)
New York University Law Library (1 974)
New York University Elmer Holmes Bobst Library (1967)
U.S. Court of Appeals Second Circuit Library (1976)
Yeshiva University Chutick Law Library Cardozo School of Law (1 979]

Yeshiva University Pollack Library (1 979)

Newburgh

Newburgh Free Library (1909)

Niagara Falls

Niagara Falls Public Library (1976)

Oakdale

Dowling College Library (1965)

Oneonta

state University College at Onenonta James M. Milne Library (1966)

Oswego

State University of New York at Oswego Penfield Library (1966)

Plattsburgh

State University College at Plattsburgh Benjamin F. Feinberg Library

(1967)
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Potsdam

Clarkson University Harriet Call Bumap Memorial Library (1938)

State University College of New York at Potsdam Frederick W. Crumb
Memorial Library (1964)

Poughkeepsle

Vassar College Library (1943)

Purchase

State University of New Yori< at Purchase Library (1969)

Rochester

Rochester Public Library (1963)

University of Rochester Rush Rhees Library (1 880)

Saint Bonaventure

Saint Bonaventure University Friedsam Memorial Library (1938)

Saratoga Springs

Skidmore College Library (1964)

Schenectady

Union College Schaffer Library (1901)

Southampton

Long Island University Southhampton Campus Library (1973)

Sparkill

St. Thomas Aquinas College Lougheed Library (1984)

Staten Island

Wagner College Horrmann Library (1953)

Stony Brook

State University of New York at Stony Brook Main Library (1963)

Syracuse

Onondaga County Public Library (1978)

Syracuse University Library (1 878)
Syracuse University College of Law H. Douglas Barclay Law Library

(1978)

Troy

Troy Public Library (1 869)

Utica

Utica Public Library (1885)

SUNY Institute of Technology Library (1977)

West Point

U.S. Milrtary Academy Library (unknown)

White Plains

Pace University Law Library (1 978)

Yonkers

Yonkers Public Library Getty Square Branch (1910)

Yorktown Heights

Mercy College Library (1976)

NORTH CAROLINA

Asheviile

University of North Carolina at Asheviile D. Hiden Ramsey Library

(1965)

Boiling Springs

Gardner-Webb College Dover Memorial Library (1974)

Boone

Appalachian State University Carol Grotnes Belk Library (1963)

Buies Creek

Campbell University Carrie Rich Memorial Library (1965)

Chapel Hill

University of North Carolina at Chapel Hill Davis Library (1884)

REGIONAL
University of North Carolina at Chapel Hill Law Library (1978)

Charlotte

Public Library of Chariotte and Mecklenburg County (1964)

Queens College Everett Library (1927)

University of North Carolina at Chariotte Atkins Library (1964)

Cullowhee

Western Carolina University Hunter Library (1953)

Uniondaie Davidson

Nassau Library System (1 965) Davidson College Library (1 893)
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Durham

Duke University School of Law Library (1978)

Duke University William R. Peri<ins Library (1890)

North Carolina Central University Law School Library (1979)

North Carolina Central University James E. Shepard Memorial Library

(1973)

Elon College

Elon College Iris Holt McEwen Library (1971)

Fayettevllle

Fayetteville State University Charles W. Chesnutt Library (1971)

Greensboro

North Carolina Agricultural and Technical State University F. D. Bluford

Library (1937)

University of North Carolina at Greensboro Walter Clinton Jackson

Library (1963)

Greenville

East Carolina University J. Y. Joyner Library (1951)

Laurlnburg

Saint Andrews Presbyterian College DeTamble Library (1969)

Lexington

Davidson County Public Library (1971)

Mount Olive

Mount Olive College Moye Library (1971)

Pembroke

Pembroke State University Mary H. Livermore Library (1956)

Raleigh

Department of Cultural Resources Division of State Library (unknown)
North Carolina State University D. H. Hill Library (1923)

North Carolina Supreme Court Library (1972)

Rocky Mount

North Carolina Wesleyan College Library (1969)

Salisbury

Catawtja College Library (1925)

Wilmington

University of North Carolina at Wilmington William M. Randall Library

(1965)

Wilson

Barton College Hackney Library (1930)

WInston-Salem

Forsyth County Public Library (1954)

Wake Forest University School of Law Library (1902)

NORTH DAKOTA

Bismarck

North Dakota State Library (1971)

North Dakota Supreme Court Law Library (unknown)
State Historical Society of North Dakota State Archives & Historical

Research Library (1907)

Veterans' Memorial Public Library (1967)

Dickinson

Dickinson State University Stoxen Library (1968)

Fargo

Fargo Public Library (1 964)
North Dakota State University Library (1907) REGIONAL

Grand Forks

University of North Dakota Chester Fritz Library (1890)

Minot

Minot State University Memorial Library (1925)

Valley City

Valley City State University Allen Memorial Library (1913)

NORTHERN MARIANA ISLANDS

Salpan

Northern Marianas College Olympic T. Borja Memorial Library (1988)

OHIO

Ada

Ohio Northern University J. P. Taggart Law Library (1965)

Akron

Akron-Summit County Public Library (1952)

University of Akron Bierce Library (1 963)
University of Akron School of Law Library (1978)

Alliance

Mount Union College Library (1888)
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Ashland

Ashland University Library (1938)

Athens

Ohio University Alden Library (1886)

Batavia

University of Cincinnati Clermont College Library (1973)

Bluffton

Bluffton College Musselman Library (1951)

Bowling Green

Bowling Green State University Jerome Library (1933)

Canton

Malone College Everett L. Cattel Library (1970)

Chardors

Chardon Public Library (1971)

OIncinnatS

Public Library of Cincinnati and Hamilton County (1 884)
University of Cincinnati Langsam Library (1 929)
University of Cincinnati College of Law Marx Law Library (1 978)
U.S. Court of Appeals 6th Circuit Library (1986)

Cleveland

Case Western Reserve University Freiberger Library (1913)
Case Western Resen/e University School of Law Library (1 979)
Cleveland Public Library (1886)
Cleveland State University Cleveland-Marshall College of Law,
Joseph W. Bartunek III Law Library (1978)

Cleveland State University Library (1966)

Municipal Reference Library (1970)

Cleveland Heights

Cleveland Heights-University Heights Public Library (1970)

Columbus

Capital University Law School Library (1 980)
Cajjital University Library (1968)
Columbus Metropolitan Library (1885)
Ohio State University College of Law Library (1984)
Ohio State University Libraries (1907)
Ohio Supreme Court Law Library (1 973)
State Library of Ohio (unknown) REGIONAL

Dayton

Dayton and Montgomery County Public Library (1909)
University of Dayton Roesch Library (1969)
Wright State University Library (1965)

Delaware

Ohio Wesleyan University L. A. Beeghly Library (1845)

Elyria

Elyria Public Library (1966)

FIndlay

Hndlay University of Shafer Library (1969)

Gambler

Kenyon College Library (1873)

Granville

Denison University Libraries William H. Doane Library (1884)

Hiram

Hiram College Teachout-Price Memorial Library (1 874)

Kent

Kent State University Libraries (1962)

l\/iarietta

Marietta College Dawes Memorial Library (1 884)

l\/larlon

Marion Public Library (1979)

Middietown

Miami University Middietown Gardner-Harvey Library (1970)

New Concord

Muskingum College Library (1966)

Oberlln

Oberlin College Library (1 858)

Oxford

Miami University Libraries King Library (1909)

Portsmouth

Shawnee State University Library (1987)

Rio Grande

Universrty of Rio Grande Jeanette Albiez Davis Library (1966)

Springfield

C!ari< County Public Library (1884)
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Steubenvllle

Frandscan University of Steubenviile John Paul II Library (1971)

Public Library of Steubenviile and Jefferson County (1950)

Tiffin

Heidelberg Ctollege Beeghly Library (1964)

Toledo

Toledo-Lucus County Public Library (1884)

University of Toledo College of Law Library (1981)

University of Toledo Library (1963)

University Heights

John Canroll University Grasselli Library (1963)

Westervllle

Otterbein College Courtright Memorial Library (1967)

Wilmington

Wilmington College S. Arthur Watson Library (1986)

Wooster

College of Wooster Andrews Library (1966)

Wortlilngton

Worthington Public Library (1984)

Youngstown

Public Library of Youngstown and Mahoning County (1 923)
Youngstown State University William F. Maag Library (1971)

OKLAHOiVIA

Ada

East Central Oklahoma State University Linscheid Library (1914)

Alva

Northwestern Oklahoma State University J. W. Martin Library (1907)

Bethany

Southern Nazarene University R. T. Williams Learning Resources
Center (1971)

Durant

Southeastern Oklahoma State University Henry G. Bennett Memorial
Library (1929)

Edmond

Central State University Library (1934)

Enid

Public Library of Enid and Garfield County (1908)

Langston

Langston University G. Lamar Harrison Library (1941)

Lawton

Lawton Public Library (1987)

Norman

University of Oklahoma Libraries Bizzell Memorial Library (1 893)
University of Oklahoma Law Library (1 978)

Oklahoma City

Metropolitan Library System Main Library (1974)

Oklahoma City University Dulaney Browne Library (1963)
Oklahoma Department of Libraries (1893) REGIONAL

Shawnee

Oklahoma Baptist Universrty Library (1933)

Stillwater

Oklahoma State University Edmon Low Library (1907) REGIONAL

Tahlequah

Northeastern Oklahoma State University John Vaughan Library (1923)

Tulsa

Tulsa City-County Library System (1963)

University of Tulsa College of Law Library (1979)

University of Tulsa McFarlin Library (1929)

Weatherford

Southwestern Oklahoma State University Al Harris Library (1958)

OREGON

Ashland

Southern Oregon State College Library (1953)

Bend

Central Oregon Community College Library/ Media Service

(1985)
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Corvallls

Oregon State University Library (1907)

Eugene

University of Oregon Law Library {1 979)

University of Oregon Library (1883)

Forest Grove

Pacific University Harvey W. Scott Memorial Library (1 897)

Klamath Falls

Oregon institute of Teclinology Library (1 982)

La Grande

Eastern Oregon State College Walter M. Pierce Library (1954)

McMlnnvlIle

Linfield College Northup Library (1965)

Monmouth

Western Oregon State College Library (1967)

Pendleton

Blue Mountain Community College Library (1 983)

Portland

Lewis and Clark College Aubrey R. Watzek Library (1967)
Multnomah County Portland (1884)

Northwestern School of Law Lewis and Clark College Paul L. Boley

Law Library (1979)
Portland State University Millar Library (1963) REGIONAL
Reed College Library (1912)

U.S Department of Energy Bonneville Power Administration Library

(1962)

Salem

Oregon State Library (unknown)
Oregon Supreme Court Law Library (1 974)
Willamette University College of Law Library (1979)

Willamette University Main Library (1969)

PANAMA

Balboa Heights

Panama Canal Commission Technical Resources Center

PENNSYLVANIA

Allentown

Muhlenberg College Trexler Library (1939)

Altoona

Altoona Area Public Library (1969)

Bethel Park

Bethel Park Public Library (1980)

Bethlehem

Lehigh University Libraries Linderman Library (1876)

Blue Bell

Montgomery County Community College Learning Resources Center

(1975)

Bradford

University of Pittsburgh at Bradford T. Edwards & Tullah Hanley Library

(1979)

Broomall

Marple Public Library (1988)

California

California University of Pennsylvania Louis L. Manderino Library (1 986)

Carlisle

Dickinson College Boyd Lee Spahr Library (1 947)
Dickinson School of Law Sheeley-Lee Law Library (1 978)

Cheyney

Cheyney University Leslie Pinckney Hill Library (1967)

Collegevllle

Ursinus College Myrin Library (1963)

Coraopolls

Robert Moms College Library (1978)

Doylestown

Bucks County Free Library (1970)

East Stroudsburg

East Stroudsburg University Kemp Library (1966)

Erie

Erie County Library System (1897)

Greenville

Thiel College Langenheim Memorial Library (1963)
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Harrisburg

State Library of Pennsylvania {unl<nown) REGIONAL
Widener University Harrisburg Campus School of Law Library

Haverford

Haverford College Magill Library (1897)

Hazleton

Hazleton Area Public Library (1964)

Indiana

Indiana University of Pennsylvania Stapleton Library (1962)

Johnstown

Cambria County Library System Glosser Memorial Library Building

(1965)

Lancaster

Bucknell University Ellen Clart<e Bertrand Library

Franklin and Marshall College Shadek-Fackenthal Library (1895)

Lewlsburg

Bucknell University Ellen Clarke Bertrand Library (1963)

Mansfield

Mansfield University Library (1968)

Meadvllle

Allegheny College Lawrence Lee Pelletier Library (1907)

MMIersvllle

Miilersville University Helen A. Ganser Library (1966)

Monessen

Monessen Public Library (1969)

New Castle

New Castle Public Library (1963)

Newton

Bucks County Community College Library (1968)

Norrlstown

Montgomery County-Norristown Public Library (1969)

Philadelphia

Drexel University W. W. Hagerty Library (1963)
Free Library of Philadelphia (1897)

Saint Joseph's University Drexel Library (1974)

Temple University Paley Library (1947)

Temple University Law Library (1979)

U.S. Court of Appeals Third Circuit Library (1973)

University of Pennsylvania Biddle Law Library (1974)

University of Pennsylvania Library (1886)

Pittsburgh

Allegheny County Law Library (1 977)
Carnegie Library of Pittsburgh Allegheny Regional Branch (1924)

Carnegie Library of Pittsburgh (1895)

Duquesne University Law Library (1978)

La Roche College John J. Wright Library (1974)

U.S. Bureau of Mines Library (1962)

University of Pittsburgh Hillman Library (1910)
University of Pittsburgh Barco Law Library (1 979)

Pottsvllle

Pottsville Free Public Library (1967)

Reading

Reading Public Library (1901)

Scranton

Scranton Public Library (1895)

Shippensburg

Shippensburg University Ezra Lehman Memorial Library (1973)

Slippery Rock

Bailey Library (1965)

Swarthmore

Swarthmore College McCabe Library (1923)

University Park

Pennsylvania State University Libraries Pattee Library (1907)

Viiianova

Villanova University Law School Pulling Law Library (1964)

Warren

Warren Library Assodation Warren Public Library (1 885)

Waynesburg

Waynesburg College Library (1964)

West Chester

West Chester University Francis Harvey Green Library (1967)

Wilkes-Barre

King's College D. Leonard Corgan Library (1949)
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Williamsport

Lycoming College Library (1970)

Woonsocket

Woonsocl<et Harris Public Library (1977)

York

York College of Pennsylvania Schmidt Library (1 963)

Youngwood

Westmoreland County Community College Learning Resources Center

(1972)

PUERTO RICO

Mayaguez

University of Puerto Rico Mayaguez Campus Library (1 928)

Ponce

Catholic University of Puerto Rico Encamacion Valdes Library {1 966)
Catholic University of Puerto Rico School of Law Library (1978)

RIo Pledras

University of Puerto Rico J. M. Lazaro Library (1928)

RHODE ISLAND

Barrlngton

Barrington Public Library (1986)

Kingston

University of Rhode Island Library (1907)

Newport

U.S. Naval War College Library (1963)

Providence

Brown University John D. Rockefeller Jr. Library (unknown)
Providence College Phillips Memorial Library (1969)

Providence Public Library (1884)

Rhode Island College James P. Adams Library (1965)
Rhode Island State Law Library (1979)
Rhode Island State Library (1 895)

Warwick

Warwick Public Library (1966)

Westerly

Westerly Public Library (1909)

SOUTH CAROLINA

Aiken

University of South Carolina-Aiken Gregg-Graniteville Library (1989)

Charleston

Baptist College at Charleston L. Mendel Rivers Library (1 967)
The Citadel Military College Daniel Library (1962)
College of Charleston Robert Scott Small Library (1869)

Clemson

Clemson University Cooper Library (1 893)

Columbia

Benedict College Library Payton Learning Resources Center (1969)

South Carolina State Library (1 895)
University of South Carolina Coleman Karesh Law Library (1 983)
University of South Carolina Thomas Cooper Library (1 884)

Conway

University of South Carolina Coastal Carolina College Kimbel Library

(1974)

Due West

Erskine College McCain Library (1968)

Florence

Florence County Library (1 967)
Francis Marion College James A. Rogers Library (1970)

Greenville

Furman University Library (1 962)

Greenville County Library (1966)

Greenwood

Lander College Jackson Library (1967)

Lancaster

University of South Carolina-Lancaster Medford Library

Orangeburg

South Carolina State College Miller F. Whittaker Library (1953)

Rock Hill

Winthrop College Dacus Library (1896)
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Spartanburg

Spartanburg Ckaunty Public Library (1967)

SOUTH DAKOTA

Aberdeen

Northern State College Beulah Williams Library (1963)

Brookings

South Dakota State University H. M. Briggs Library (1889)

Pierre

South Dakota State Library (1973)

South Dakota Supreme Ctourt Library (1978)

Rapid City

Rapid City Public Library (1963)

South Dakota School of Mines and Technology Devereaux Library

(1963)

Sioux Falls

Augustana College Mikkelsen Library (1969)

Sioux Falls Public Library (1903)

Spearflsh

Black Hills State University Library E. Y. Berry (1942)

Vermillion

University of South Dakota I. D. Weeks Library (1889)

TENNESSEE

Bristol

King College E. W. King Library (1970)

Chattanooga

Chattanooga-Hamilton County Bicentennial Library (1908)

U.S. Tennessee Valley Authority Technical Library (1976)

Clarksvllle

Austin Peay State University Felix G. Woodward Library (1945)

Cleveland

Cleveland State Community College Library (1973)

Columbia

Columbia State Community College John W. Finney Memorial Library

(1973)

Cookevlile

Tennessee Technological University Library (1969)

Jackson

Lambuth College Luther L. Gobbel Library (1967)

Jefferson City

Carson-Newman College Stephens-Burnett Library (1964)

Johnson City

East Tennessee State University Sherrod Library (1942)

Knoxvllle

Knoxville County Public Library System Lawson McGhee Library

(1973)

University of Tennessee at Knoxville John C. Hodges Library (1907)

University of Tennessee Law Library (1971)

Martin

University of Tennessee at Martin Paul Meek Library (1957)

Memphis

Memphis-Shelby County Public Library and Information Center (1896)

Memphis State University Cecil C. Humphreys School of Law Library

(1979)

Memphis State University Libraries (1966)

Murfreesboro

Middle Tennessee State University Todd Library (1912)

Nashville

Fisk University Library (1 965)
Public Library of Nashville and Davidson County (1884)

Tennessee State Library and Archives (unknown)
Tennessee State University Brown-Daniel Library (1972)

Vanderbilt University Alyne Queener Massey Law Library (1976)

Vanderbilt University Library (1 884)

Sewanee

University of the South Jessie Ball duPont Library (1873)

TEXAS

Abilene

Abilene Christian University Margaret and Hennan Brown Library (1 978)
Hardin-Simmons University Rupert and Pauline Richardson Library

(1940)

Arlington

Ariington Public Library (1 970)
University of Texas at Ariington Library (1963)
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Austin

Texas State Law Library (1972)

Texas State Library (unknown) REGIONAL
University of Texas at Austin Perry-Castaneda Library (1 884)

University of Texas at Austin Edie and Lew Wasserman Public Affairs

Library (1966)

University of Texas at Austin Tarlton Law Library (1 965)

Baytown

Lee College Library (1970)

Beaumont

Lamar University Mary and John Gray Library (1957)

Brownwood

Howard Payne University Walker Memorial Library (1 964)

Canyon

West Texas State University Comette Library (1928)

College Station

Texas Agricultural and Mechanical University Sterling G. Evans Library

(1907)

Commerce

East Texas State University James Gilliam Gee Library (1937)

Corpus Christ!

Corpus Christ) State University Library (1976)

Corslcana

Navarro College Learning Resource Center (1965)

Dallas

Dallas Baptist University Vance Memorial Library (1967)
Dallas Public Library (1900)
Southern Methodist University Fondren Library (1925)

University of Texas Southwestern Medical Center Library (1975)

Denton

North Texas State University Library (1948)

Edinburg

University of Texax-Pan American Library (1959)

El Paso

El Paso Public Library (1906)
University of Texas at El Paso Library (1966)

Fort Worth

Fort Worth Public Library (1905)
Texas Christian University Mary Couts Burnett Library (1916)

Galveston

Rosenberg Library (1909)

Garland

Nicholson Memorial Library System (1 990)

Houston

Houston Public Library (1884)

North Harris County College (1974)

Rice University Fondren Library (1 967)
South Texas College of Law Library (1981)
Texas Southern University Thurgood Marshall School of Law Library

(1982)
University of Houston-Clear Lake Alfred R. Neumann Library (1 980)
University of Houston M. D. Anderson Library (1957)

University of Houston School of Law Library (1979)

Huntsvllle

Sam Houston State Universtty Newton Gresham Library (1949)

Irving

Irving Public Library System (1 974)

KIngsvllle

Texas Arts and Industries University Jemigan Library (1944)

Laredo

Laredo Junior College Harold R. Yeary Library (1970)

Longvlew

Longview Public Library (1961)

Lubbock

Texas Technical University Library (1935) REGIONAL
Texas Technical University School of Law Library (1978)

Nacogdoches

Stephen F. Austin State University Steen Library (1965)

Richardson

University of Texas at Dallas McDemiott Library (1972)

San Angelo

Angelo State Universrty Port Henderson Library (1964)

San Antonio

Palo Alto College Learning Resources Center

Saint Mary's University Academic Library (1 964)
Saint Mary's University Sarita Kenedy East Law Library (1982)

San Antonio College Library (1 972)

San Antonio Public Library (1899)

Trinrty University Elizabeth Coates Maddux Library (1964)

University of Texas at San Antonio Library (1973)
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San Marcos

Southwest Texas State University Library (1955)
VERMONT

Seguin

Texas Lutheran College Blumberg Memorial Library (1970)

Sherman

Austin College Abell Library (1963)

Texarkana

Texarkana College Palmer Memorial Library (1 963)

Victoria

Victoria College/University of Houston Victoria Library (1973)

Waco

Baylor University Caston Law Library (1982)

Baylor University Moody Memorial Library (1905)

Wichita Falls

Midwestern State University Moffett Library (1963)

UTAH

Cedar City

Southern Utah State College Library (1964)

Ephralm

Snow College Lucy A. Phillips Library (1963)

Logan

Utah State University Merrill Library and Learning Resources Center

(1907) REGIONAL

Ogden

Weber State College Stewart Library (1962)

Provo

Brigham Young University Harold B. Lee Library (1908)
Brigham Young University Law Library (1972)

Salt Lake City

University of Utah Ecdes Health Sciences Library (1970)
University of Utah Law Library (1966)
University of Utah Marriott Library (1 893)
Utah State Library (unknown)
Utah State Supreme Court Law Library (1975)

Burlington

University of Vemiont Bailey/Howe Library (1907)

Castleton

Castleton State College Calvin Coolidge Library (1969)

Johnson

Johnson State College John Dewey Library (1955)

Lyndonvllle

Lyndon State College Samuel Reed Hall Library (1969)

MIddlebury

Middlebury College Egbert Starr Library (1884)

Montpeller

Vermont Department of Libraries (1845)

Northfleld

Norwich University Chaplin Library (1908)

South Royalton

Vermont Law School Library (1978)

VIRGIN ISLANDS

Saint Croix

Rorence Williams Public Library (1968)

Saint Thomas

University of the Virgin Islands Ralph M. Paiewonsky Library (1973)

VIRGINA

Alexandria

Dept. of the Navy Office of Judge Advocate General Law Library (1 963)

Arlington

George Mason University School of Law Library (1981)

U.S. Patent & Trademark Office Scientific and Technical Information

Center (1986)
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Blacksburg

Virginia Polytechnic Institute and State University Carol M. Newman
Library (1907)

Bridgewater

Bridgewater College Alexander Mack Memorial Library (1902)

Charlottesville

University of Virginia Alderman Library (1910) REGIONAL
University of Virginia Arthur J. Morris Law Library (1964)

Chesapeake

Chesapeake Public Library (1970)

Danville

Danville Community College Learning Resources Center (1969)

Emory

Emory and Henry College Kelly Library (1884)

Fairfax

George Mason University Fenwick Library (1 960)

Fredericksburg

Mary Washington College Library (1940)

Hampden-Sydney

Hampden-Sydney College Eggleston Library (1891)

Hampton

Hampton University Huntington Memorial Library (1 977)

Harrisonburg

James Madison University Carrier Library (1 973)

Lexington

Virginia Military Institute Preston Library (1874)
Washington and Lee University University Library (1910)

Washington and Lee University Wilbur C. Hall Law Library (1978)

Martinsville

Patrick Henry Community College Learning Resource Center (1971)

Norfolk

Norfolk Public Library (1895)
Old Dominion University Library (1963)
U.S. Armed Forces Staff College Library (1963)

Petersburg

Virginia State University Johnston Memorial Library (1907)

Quantico

Federal Bureau of Investigation Academy Library (1 970)
Marine Corps Education Center MCCDC James Carson Breckinridge

Library (1967)

Reston

Department of the Interior Geological Survey Library (1 963)

Richmond

U.S. Court of Appeals Fourth Circuit Library (1973)
University of Richmond Boatwright Memorial Library (1 900)
University of Richmond Law School Library (1 982)
Virginia Commonwealth University Library Services (1971)
Virginia State Law Library (1973)

Virginia State Library & Archives (unknown)

Roanoke

Hollins College Fisbum Library (1967)

Salem

Roanoke College Library (1886)

Williamsburg

College of William and Mary Marshall-Wythe Law Library (1978)

College of William and Mary Swem Library (1936)

Wise

Clinch Valley College John Cook Wyllie Library (1971)

WASHINGTON

Bellevue

Bellevue Public Library (1990)

Belllngham

Western Washington University Mable Zoe Wilson Library (1963)

Cheney

Eastem Washington University JFK Library (1966)

Des Moines

Highline Community College Library (1983)

Ellensburg

Central Washington University Library (1 962)

Everett

Everett Public Library (1914)
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Olympla

Evergreen State College Daniel J. Evans Library (1972)

Washington State Law Library (1979)

Washington State Library (unknown) REGIONAL

Port Angeles

North Olympic Library System (1965)

Pullman

Washington State University Holland Library (unknown)

Seattle

Seattle Public Library (1908)

University of Washington Suzzallo Library (1890)

University of Washington Marian Gould Gallagher Law Library (1969)

U.S. Court of Appeals 9th Circuit Library (1981)

Spokane

Gonzaga University School of Law Library (1 979)
Spokane Public Library (1910)

Tacoma

Tacoma Public Library (1894)

University of Puget Sound Collins Memorial Library (1938)

University of Puget Sound School of Law Library (1978)

Vancouver

Fort Vancouver Regional Library (1962)

Walla Walla

Whitman College Penrose Memorial Library (1890)

WEST VIRGINIA

Athens

Concord College J. Frank Marsh Library (1924)

Bluefleld

Bluefield State College Hardway Library (1972)

Charleston

Kanawha County Public Library (1952)

West Virginia Library Commission (1975)
West Virginia Supreme Court Law Library (1977)

Elklns

Davis and Elkins College Library (1913)

Fairmont

Fairmont State College Library (1884)

Huntington

Marshall University James E. Morrow Library (1925)

Institute

West Virginia State College Drain-Jordon Library (1907)

Montgomery

West Virginia Institute of Technology Vining Library (1985)

Morgantown

West Virginia University Library (1907) REGIONAL

Salem

Salem-Tolkyo University Benedum Library (1921)

Shepherdstown

Shepherd College Scarborough Library (1971)

Welrton

Mary H. Weir Public Library (1963)

WISCONSIN

Appleton

Lawrence University Seeley G. Mudd Library (1869)

Belolt

Beloit College Col. Robert H. Morse Library (1888)

Eau Claire

University of Wisconsin-Eau Claire William D. Mclntyre Library (1951)

Fond du Lac

Fond du Lac Public Library (1966)

Green Bay

University of Wisconsin-Green Bay Library Learning Center (1968)

La Crosse

La Crosse Public Library (1883)

University of Wisconsin-La Crosse Murphy Library (1965)

Madison

Madison Public Library (1965)
State Historical Society of Wisconsin Library (1870) REGIONAL
University of Wisconsin-Madison Memorial Library (1939)
University of Wisconsin-Madison Law Library (1981)
Wisconsin State Law Library (unknown)
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Milwaukee Cheyenne

Alvemo College Library/Media Center (1971)

Marquette University Law Library (1987)

Medical College of Wisconsin, Inc. Todd Wehr Library (1980)

Milwaukee County Law and Reference Library (1 934)

Milwaukee Public Library (1861) REGIONAL
Mount Mary College Haggerty Library (1 964)

University of Wisconsin-Milwaukee Golda Meir Library (1960)

Oshkosh

University of Wisconsin-Oshkosh Forrest R. Polk Library (1956)

Platteviile

University of Wisconsin-Platteville Karrmann Library (1 964)

Racine

Racine Public Library (1 898)

RIpon

Ripon College Library (1982)

River Falls

University of Wisconsin-River Falls Chalmer Davee Library (1962)

Sheboygan

Mead Public Library (1983)

Stevens Point

University of Wisconsin-Stevens Point Library (1951)

Superior

Superior Public Library (1908)

University of Wisconsin-Superior Jim Dan Hill Library (1935)

Waukesha

Waukesha Public Library (1966)

Wausau

Marathon County Public Library (1971)

Whitewater

University of Wisconsin-Whitewater Library and Learning Resources

(1963)

Wyoming State Law Library (1977)

Wyoming State Library (unknown) REGIONAL

Gillette

Campbell County Public Library (1980)

Laramie

University of Wyoming, Coe Library (1907)

University of Wyoming Law Library (1978)

Powell

Northwest Community College John Taggart Hinckley Library (1967)

Rh^erton

Central Wyoming College Learning Resources Center (1969)

Rock Springs

Western Wyoming Community College Library (1 969)

Sheridan

Sheridan College Griffith Memorial Library (1963)

WYOMING

Casper

Natrona County Public Library (1929)
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APPENDIX B
List of District Offices of the U.S. Department of Commerce

ALABAMA

Blrmlngham-2015 2nd Avenue North, 3rd Floor, Berry Building,

35203, Area Code 205 Tel 731-1331, FTS 8 229-1331

ALASKA

Anchorage-222 W. 7th Avenue, P.O. Box 32, 995 13-7591,Area Code
907 Tel 271-5041, FTS 8 271-5041

ARIZONA

Phoenix-Federal Building & U.S. Courthouse, 230 N. 1st Avenue,

Room 3412, 85025, Area Code 602 Tel 261-3285, FTS 8 261-3285

ARKANSAS

Little Rock-Suite 81 1 , 320 W. Capitol Avenue, 72201 , Area Code 501

Tel 378-5794, FTS 8 740-5794

CALIFORNIA

Los Angeles-Room 800, 1 1 000 Willshire Blvd., 90049, Area Code 213
Tel 209-7104, FTS 8 793-7104

•San Dlego-6363 Greenwich Drive, Suite 145, 92122, Area Code 619
Tel 557-5395, FTS 8 895-5395

San Francisco-Federal Building, Box 6013, 450 Golden Gate Avenue,
94102, Area Code 415 Tel 556-5860, FTS 8 556-5868

Santa Ana-116 W. 4th Street, Suite #1, 92701, Area Code 714 Tel

836-2461, FTS 8 799-2461

COLORADO

Denver-Room 119, U.S. Customhouse, 721 19th Street, 80202, Area
Code 303 Tel 844-3246, FTS 8 564-3246

CONNECTICUT

Hartford-Room 610-B, Federal Office Building, 450 Main Street,

06103, Area Code 203 Tel 240-3530, FTS 8 244-3530

DISTRICT OF COLUMBIA

Room 1066, HCHB, Department of Commerce, 14th Street & Constitu-

tion Avenue, N.W., 20230, Area Code 202 Tel 377-3181, FTS 8 377-
3181

•Tallahassee-Collins Building, Room 401, 107 W. Gaines Street,

32304, Area Code 904 Tel 488-6469, FTS 8 965-7194

GEORGIA

Atlanta-Suite 310, 4380 Chamblee-Dunwoody Road, 30341, Area
Code 404 Tel 452-9102

Savannah-120 Barnard Street, A-107, 31401, Area Code 912 Tel

944-4204, FTS 8 248-4204

HAWAII

Honolulij-4106 Federal Building, P.O. Box 50026, 300 Ala Moana
Blvd., 96850, Area Code 808 Tel 541-1782, FTS 8 551-1785

IDAHO

Boise (Denver, Colorado District)-700 W. State Street, 83720, Area
Code 208 Tel 334-3867, FTS 8 554-9254

ILLINOIS

Chlcago-1406 Mid Continental Plaza Building, 55 E. Monroe Street,

60603, Area Code 312 Tel 353-4450, FTS 8 353-4450

•Palatlne-W. R. Harper College, Algonquin & Rodelle Road, 60067,
Area Code 312 Tel 397-3000, x2532

•RocKtord-515 N. Court Street, P.O. Box 1747, 61110-0247, Area
Code 815 Tel 987-8123, FTS 8 363-4347

INDIANA

Indlanapolla-One N. Capitol, Suite 520, 46204, Area Code 317 Tel

269-6214, FTS 8 331-6139

IOWA

Cedar Raplds-424 First Avenue, N.E., 52407, Area Code 319 Tel

398-4317

Des Molnes-817 Federal Building, 210 Walnut Street, 50309, Area
Code 515 Tel 284-4222, FTS 8 862-4222

KANSAS

•Wichita (Kansas City, Missouri Dlstrlct)-151 North Volutsia, 67214-
4695, Area Code 316 Tel 269-6160, FTS 8 752-6160

FLORIDA

•Clearwater-128 North Osceola Avenue, 34615, Area Code 813 Tel

461-001 1 , FTS 8 826-3738

Miami-Suite 224, Federal Building, 51 S.W. First Avenue, 33130, Area
Code 305 Tel 536-5267, FTS 8 350-5267

•Orlando-Room 346, University of Central Florida, 32802, Area Code
407 Tel 648-1608, FTS 8 820-6235

KENTUCKY

Loulsvllle-Room 6368, 601 W. Broadway, 40202, Area Code 502 Tel

582-5066. FTS 8 352-5066

LOUISIANA

New Orleans-432 World Trade Center, No. 2 Canal Street, 70130,
Area Code 504 Tel 589-6546, FTS 8 682-6546

•Denotes trade specialist at post or duty station
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MAINE

•Augusta (Boston, Massachusetts District)-?? Sewell Street,

04330, Area Code 20? Tel 622-8249, FTS 8 833-6249

MARYLAND

BaItlmore-415 U.S. Customhouse, 40 South Gay Streets, 21202, Area
Code 301 Tel 962-3560, F=TS 8 922-3560

MASSACHUSETTS

Boston-World Trade Center, Suite 30?, Commonwealth Pier Area,

02210, Area Code 61? Tel 565-8563, FTS 8 835-8563

MICHIGAN

Detrolt-1 140 McNamara Building, 4?? Michigan Avenue, 48226, Area
Coda 313 Tel 226-^650, FTS 8 226-3650

Grand Raplds-300 Monroe N.W., Room 409, 49503, Area Code 616
Tel 456-241 1 , FTS 8 372-241

1

MINNESOTA

MInneapolls-1 08 Federal Building, 110 S. 4th St., 55401, Area Code
612 Tel 349-1638, FTS 8 ???-1 638

MISSISSIPPI

Jackson-328 Jackson Mall Office Center, 300 Woodrow Wilson Blvd.,

39213, Area Code 601 Tel 965-4388, FTS 8 490-4388

MISSOURI

Kansas City-Room 635, 601 E. 1 2th Street, 641 06, Area Code 81 6 Tel

426-3141, FTS 8 867-3141

St. Loul9-?911 Forsyth Blvd., Suite 610, 63105, Area Code 314 Tel

425-3302-4, FTS 8 279-3302

NEBRASKA

Omaha-1 133 O Street, 68137, Area Coda 402 Tel 221-3664, FTS 8
864-3664

NEVADA

Reno-1755 E. Plumb Lane, Room 152, 89502, Area Code 702 Tel

784-5203. FTS 8 470-5203

NEW JERSEY

Trenton-3131 Princeton Pil<e Building, Suite 100, 08648, Area Code
609 Tel 989-2100, FTS 8 423-2100

NEW MEXICO

Albuquerque-5000 Marble Avenue, N.E., Suite 320, 87110, Area
Code 505 Tel 262-6024, FTS 8 474-2386

NEW YORK

Buffalo-1312 Federal Building, 111 W. Huron Street, 14202, Area
Code 716 Tel 846-4191, FTS 8 437^191

New York-Federal Office Building, 26 Federal Plaza, Foley Square,

10278, Area Code 212 Tel 264-0634, FTS 8 264-0634

•Rochester-111 E. Avenue, Suite 220, 14604, Area Code 716 Tel

263-6480, FTS 8 963-6480

NORTH CAROLINA

Greensboro-203 Federal Building, 324 W. Market Street, P.O. Box
1950, 27402, Area Code 919 Tel 333-5345, FTS 8 699-5345

OHIO

Clnclnnatl-9504 Federal Office Building, 550 Main Street, 45202, Area
Code 513 Tel 684-2944, FTS 8 684-2944

Cleveland-Room 600, 668 Euclid Avenue, 441 14, Area Code 216 Tel

522-4750, FTS 8 942-4750

OKLAHOMA

Oklahoma Clty-5 Broadway Executive Park, Suite 200, 6601 Broad-

way Extension, 731 16, Area Code 405 Tel 231-5302, FTS 8 736-5302

•Tulsa-440 S. Houston Steet, 74127, Area Code 918 Tel 581-7650,
FTS 8 745-7650

OREGON

Portland-Room 618, 1220 S.W. 3rd Avenue, 97204, Area Code 503
Tel 221-3001, FTS 8 423-3001

PENNSYLVANIA

Phlladelphla-9448 Federal Building, 600 Arch Street, 19106, Area
Code 215 Tel 597-2850, FTS 8 597-2850

Plttsburgh-2002 Federal Building, 1 000 Liberty Avenue, 1 5222, Area
Code 412 Tel 644-2850, FTS 8 722-2850

PUERTO RICO

San Juan (Hato Rey)-Room G-55, Federal Building, Chardon Avenue,
00918, Area Code 809 Tel 786-5555, Ext. 555, FTS 8 498-5555

RHODE ISLAND

•Providence (Boston, Massachusetts District)-? Jackson Walkway,
02903, Area Code 401 Tel 528-5104, FTS 8 838-5104

SOUTH CAROLINA

•Charleston-Room 128, 9 Library Street, 29424, Area Code 803 Tel

724-4361, FTS 8 724-4361

Columbia-Strom Thurmond Federal Building, Suite 1 72, 1 835 Assem-
bly Street, 29201 , Area Code 803 Tel 765-5345, FTS 8 677-5345

TENNESSEE

•Memphls-22 N. Front Street, Suite 200, 38101, Area Code 901 Tel

521-4137, FTS 8 222-4137

Nashvllle-Surte 1114, Parkway Towers, 404 James Robertson Park-

way, 37219-1505, Area Code 615 Tel 736-5161, FTS 8 852-5161
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TEXAS

Austln-P.O. Box 12728, Suite 1200, 816 Congress Avenue, 78701,

Area Code 512 Tel 482-5939, FTS 8 770-5939

Dallas-Room 7A5, 1 1 00 Commerce Street, 75242, Area Code 214 Tel

767-0542, FTS 8 729-0542

Houston-2625 Federal Courthouse Building, 615 Rusk Street, 77002,

Area Code 713 Tel 229-2578, FTS 8 526-4578

UTAH

Salt Lake Clty-324 S. State Street, Suite 105, 841 1 1 , Area Code 801

Tel 524-5116, FTS 8 588-5116

VIRGINIA

Richmond-8010 Federal Building, 400 North 8th Street, 23240, Area
Code 804 Tel 771-2246, FTS 8 925-2246

WASHINGTON

Seattle-3131 Elliott Avenue, Suite 290, 98121, Area Code 206 Tel

442-5616, FTS 8 399-5615

Spokane-West 808 Spokane Falls Boulevard, Room 25, 99201, Area
Code 509 Tel 439-4557, FTS 8 439-4557

WEST VIRGINIA

Charlestoiv-405 Capitol Street, 26301 , Area Code 304 Tel 347-5408,
FTS 8 930-5408

WISCONSIN

Mllwaukee-605 Federal Building, 517 E. Wisconsin Avenue, 53202,
Area Code 414 Tel 291-3470, FTS 8 362-3470
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i T X kJ X Technical Publications

Periodical

Journal of Research of the National Institute of Standards and Technology— Reports NIST
research and development in those disciplines of the physical and engineering sciences in which
the Institute is active. These include physics, chemistry, engineering, mathematics, and computer
sciences.

Papers cover a broad range of subjects, with major emphasis on measurement methodology and
the basic technology underlying standardization. Also included from time to time are survey

articles on topics closely related to the Institute's technical and scientific programs. Issued six

times a year.

Nonperiodicals

Monographs — Major contributions to the technical literature on various subjects related to the

Institute's scientific and technical activities.

Handbooks — Recommended codes of engineering and industrial practice (including safety codes)
developed in cooperation with interested industries, professional organizations, and regulatory

bodies.

Special Publications — Include proceedings of conferences sponsored by NIST, NIST annual
reports, and other special publications appropriate to this grouping such as wall charts, pocket
cards, and bibliographies.

Applied Mathematics Series — Mathematical tables, manuals, and studies of special interest to

physicists, engineers, chemists, biologists, mathematicians, computer programmers, and others

engaged in scientific and technical work.

National Standard Reference Data Series — Provides quantitative data on the physical and chemical
properties of materials, compiled from the world's literature and critically evaluated. Developed
under a worldwide program coordinated by NIST under the authority of the National Standard
Data Act (Public Law 90-396). NOTE: The Journal of Physical and Chemical Reference Data
(JPCRD) is published bi-monthly for NIST by the American Chemical Society (ACS) and the

American Institute of Physics (AIP). Subscriptions, reprints, and supplements are available from
ACS, 1155 Skteenth St., NW., Washington, DC 20056.

Building Science Series — Disseminates technical information developed at the Institute on building

materials, components, systems, and whole structures. The series presents research results, test

methods, and performance criteria related to the structural and environmental functions and the

durability and safety characteristics of building elements and systems.

Technical Notes — Studies or reports which are complete in themselves but restrictive in their

treatment of a subject. Analogous to monographs but not so comprehensive in scope or definitive

in treatment of the subject area. Often serve as a vehicle for final reports of work performed at

NIST under the sponsorship of other government agencies.

Voluntary Product Standards— Developed under procedures published by the Department of
Commerce in Part 10, Title 15, of the Code of Federal Regulations. The standards establish

nationally recognized requirements for products, and provide all concerned interests with a basis

for common understanding of the characteristics of the products. NIST administers this program
as a supplement to the activities of the private sector standardizing organizations.

Consumer Information Series — Practical information, based on NIST research and experience,
covering areas of interest to the consumer. Easily understandable language and illustrations

provide useful background knowledge for shopping in today's technological marketplace.
Order the above NIST publications from: Superintendent of Documents, Government Printing Office,

Washington, DC 20402.

Order the following NIST publications— FIPS and NISTIRs—from the National Technical Information
Service, Springfield, VA 22161.

Federal Information Processing Standards Publications (FIPS PUB) —Publications in this series

collectively constitute the Federal Information Processing Standards Register. The Register serves
as the official source of information in the Federal Government regardmg standards issued by
NIST pursuant to the Federal Property and Administrative Services Act of 1949 as amended.
Public Law 89-306 (79 Stat. 1127), and as implemented by Executive Order 11717 (38 FR 12315,
dated May 11, 1973) and Part 6 of Title 15 CFR (Code of Federal Regulations).

NIST Interagency Reports (NISTIR)—A special series of interim or final reports on work
performed by NIST for outside sponsors (ooth government and non-government). In general,
mitial distribution is handled by the sponsor; public distribution is by the National Technical
Information Service, Springfield, VA 22161, in paper copy or microfiche form.
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