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he National Bureau of Standards^ was established by an act of Congress on March 3, 1901. The

Bureau's overall goal is to strengthen and advance the Nation's science and technology and facilitate

their effective application for public benefit. To this end, the Bureau conducts research to assure international

competitiveness and leadership of U.S. industry, science and technology. NBS work involves development and

transfer of measurements, standards and related science and technology, In support of continually improving U.S.

productivity, product quality and reliability, innovation and underlying science and engineering. The Bureau's tech-

nical work is performed by the National Measurement Laboratory, the National Engineering Laboratory, the Insti-

tute for Computer Sciences and Technology, and the Institute for Materials Science and Engineering.

The National Measurement Laboratory

Provides the national system of physical and chemical measurement; • Basic Standards^

coordinates the system with measurement systems of other nations and • Radiation Research

furnishes essential sen/ices leading to accurate and uniform physical • Chemical Physics

and chemical measurement throughout the Nation's scientific community, • Analytical Chemistry

industry, and commerce; provides advisory and research sen/ices to other

Government agencies; conducts physical and chemical research; develops,

produces, and distributes Standard Reference Materials; provides calibration

services; and manages the National Standard Reference Data System. The

Laboratory consists of the following centers:

Ttie National Engineering Laboratory

Provides technology and technical services to the public and private sectors

to address national needs and to solve national problems; conducts research

in engineering and applied science In support of these efforts; builds and

maintains competence in the necessary disciplines required to carry out this

research and technical service; develops engineering data and measurement

capabilities; provides engineering measurement traceabiiity services; develops

test methods and proposes engineering standards and code changes;

develops and proposes new engineering practices; and develops and improves

mechanisms to transfer results of its research to the ultimate user. The

Laboratory consists of the following centers:

Applied Mathematics
Electronics and Electrical

Engineering^

Manufacturing Engineering

Building Technology
Fire Research
Chemical Engineering^

The Institute for Comptuer Sciences and Technology

Conducts research and provides scientific and technical services to aid

Federal agencies in the selection, acquisition, application, and use of com-

puter technology to improve effectiveness and economy in Government

operations in accordance with Public Law 89-306 (40 U.S.C. 759), relevant

Executive Orders, and other directives; carries out this mission by managing

the Federal Information Processing Standards Program, developing Federal

ADP standards guidelines, and managing Federal participation in ADP
voluntary standardization activities; provides scientific and technological

advisory sen/ices and assistance to Federal agencies; and provides the

technical foundation for computer-related policies of the Federal Government.

The Institute consists of the following divisions:

Information Systems
Engineering

Systems and Software

Technology
Computer Security

Systems and Network
Architecture

Advanced Systems

The Center for Materials Science

Conducts research and provides measurements, data, standards, reference • Ceramics

materials, quantitative understanding and other technical information funda- • Fracture and Deformation^

mental to the processing, structure, properties and performance of materials; • Polymers

addresses the scientific basis for new advanced materials technologies; plans • Metallurgy

research around cross-cutting scientific themes such as nondestructive • Reactor Radiation

evaluation and phase diagram development; oversees Bureau-wide technical

programs in nuclear reactor radiation research and nondestructive evaluation;

and broadly disseminates generic technical information resulting from Its

programs. The Institute consists of the following divisions:

'Headquarters and Laboratories at Gaithiersburg, fvlD, unless otherwise noted; mailing address

Gaithersburg. MD 20899.
^Some divisions wittiin ttie center are located at Boulder, CO 80303.

^Located at Boulder, CO, with some elements at Gaithersburg, MD.
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CATALOG STRUCTURE AND USE

Full bibliographic citations including keywords and

abstracts for National Bureau of Standards papers pub-

lished and entered into the National Technical Informa-

tion Service (NTIS) collection are cited in the "NBS
Publications Announcements" section of this catalog.

(Also included are NBS papers published prior to 1 987

but not reported in previous supplements of this annual

catalog.) Entries are arranged by NTIS subject classifica-

tions which consist of 38 broad subject categories (see

back cover) and over 350 subcategories. Within a sub-

category, entries are listed alphanumerically by NTIS or-

der number.

Four additional abbreviated indexes are included to allow

the user to identify NBS papers by personal author, key-

words, title, and NTIS order/report number. Each entry

lists the appropriate title, the NTIS order number, and the

abstract number.

NBS papers may also be identified by searching the

NTiS database either online via the commercially avail-

able DIALOG system or in the issues of NTIS's Govern-

ment Reports Announcements and Index and Its

Government Reports Annual Index .

AVAILABILITY AND ORDERING INFORMATION

The highest quality and least expensive copies of NBS
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) and purchase

orders should be cited by these numbers. GPO will ac-

cept payment by check, money order, VISA, Master-

charge, or deposit account. For availability and price,

write to the GPO or telephone (202) 783-3258. Should

an NBS publication be out of print at the GPO, its contin-

ued availability is assured at NTIS which sells publica-

tions 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, Mastercharge, or deposit account,

NTIS is the sole source of Federal Information Process-

ing Standards (FIPS), NBS Interagency Reports

(NBSIRs), and Grant/Contract Reports (OCRs).

Sometimes, papers noted "Not Available NTIS" may be
obtained directly 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 NBS publications are depository

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

fices. The depository libraries listed in Appendix A re-

ceive selected NBS publications (see inside back cover

for a description of the various NBS 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

reference library of each District Office contains review

copies of many Government publications.

Iv



NBS PUBLICATIONS ANNOUNCEMENTS

SAMPLE ENTRY

COMPUTERS,
CONTROL &

INFORMATION
THEORY

Computer Software

700,664

PB87-157228 PC A05/MF A01
National Bureau of Standards, Gaithersburg, MD. Center for

Programming Science and Teclinology.

Programming Languages for Knowledge-Based Systems
J. V. Cugini, Feb 87, 82p
NBS/SP-500/145
Contract F-000000

Keywords: *Programming languages, *Symbolic program-

ming, Procedure oriented languages, . .

.

Knowledge-Based Systems (KBS) represent a new software

methodology which can broaden the scope of computer appli-

cations.

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

700,001

PB8S-139100 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,
MD. Information Systems Engineering DIv.

Information Resource Dictionary System.
Final rept.,

A. Goldflne. 1985, 9p
Pub. In Proceedings of tfie International Conference
on Entity-Relationship Approach (4th), Chicago, IL.,

October 28-30. 1 985, p1 1 4-1 22.

Keywords: Information systems. Organizations, Stand-
ards, Specifications, 'Information management, "Data
dictionaries, "Software tools.

Specifications for a standard Information Resource
Dictionary System (IRDS) have been developed. The
software tool documents, controls, protects, and facili-

tates the use of an organization's information re-

sources. The system, which uses an entity-relation-

ship-attribute model, includes the functions available in

existing data dictionary systems. The paper introduces
the organization and functions of the IRDS, and indi-

cates some areas of current and future development.

Management Practice

700,002

PB87-179719 PC A06/MF A01
National Bureau of Standards, Gaithersbui-g. MD.
Center for Programming Science and Technology.
Guidance on Requirements Analysis for Office Au-
tomation Systems.
Special pub.,

L. S. Rosenthal, E. G. Parker, T. Landberg, and S.

W. Watkins. Mar 87, 106p NBS/SP-500/147
See also PB81-152100. Also available from Supt. of

Docs as SN003-003-02791-0. Library of Congress
catalog card no. 87-61 9807.

Keywords: 'Office management, "Office equipment.
Planning, Benefit cost analysis. Automation, Require-
ments, Guidelines, Data processing, "Office automa-
tion, "Managers, Word processing. Computer applica-

tions. Analysis.

The report is designed to help managers maximize the
benefits to be achieved through the application of

office automation technologies. It presents a system-
atic planning method which will guide the manager to

technology solutions which can improve the quality, ef-

ficiency, or effectiveness of an organization's products
or services. Planning for office automation is accom-
plished through a requirements analysis study. The
study can be initiated in response to installing office

automation systems in a non-automated office or ac-
quiring additional systems for an existing automated
environment. The report provides guidance in the

overall process of determining requirements for office

automation systems.

Productivity

700,003

PB88- 1 10770 Not available NTIS

1



ADMINISTRATION & MANAGEMENT

Productivity

National Bureau of Standards (NEL), Gaithersburg,

MD. Mathematical Analysis Div.

Defining 'Productivity'.

Final rept.,

S. F. Weber. 1984, 1p
Pub. in Batiment International: Building Research and
Practice, p201 Jul/Aug 84.

Keywords: "Productivity, 'Construction industry. Input,

Output, Economic analysis. Performance, Production
rate. Work measurement.

The article summfirizes research on alternative pro-

ductivity measures for the construction industry. The
shortcomings of the most widely used approach, the

single factor productivity index, are discussed. The
more comprehensive approach, called total factor pro-

ductivity, is described. The specific recommendation is

to use a total factor productivity index with relative

input cost shares applied as weights to combine the
input quantities.

Public Administration & Government

700,004
PB87-151973 Not available NTIS
National Bureau of Standards, Gaithersburg, MD. Pro-

gram Office.

Infratechnologies and the Role of Government.
Final rept.,

G. Tassey. 1982, 18p
Pub. in Technological Forecasting and Social Change
21, pi 63-1 80 1982.

Keywords: 'National government, 'Industries, 'Tech-
nology innovation. Policies, Infratechnologies, Com-
modities.

Government support of technological change is a
complex issue because barriers resulting in underin-

vestment exist to some degree in most industries, so
difficult allocation decisions for limited government re-

sources are necessary. The structure and timing of

government support is further complicated because in

any one technological area, the nature and severity of

underinvestment phenomena vary during the evolution

or life cycles of the relevant industries. The paper fo-

cuses on the methods and rationale for government
support of two elements in industrial technology, ge-
neric technology, from which specific products and
processes (i.e., innovations) are derived, and 'infra-

technologies', which are necessary for the evolution of

the generic technology and its applications. Particular

emphasis is given to infratechnologies because they
are largely supplied by sources outside the industry

and have consequently been largely overlooked in pre-

vious discussions of industrial policy. A case study of

one major source of infratechnology, including quanti-

tative estimates of industry impacts, is presented.

700,005
PB87-165163 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Applied Mathematics,
internal Revenue Service Post-of-Duty Location
Modeling System - Programmer's Manual for
Pascal Solver,
P. D. Domich, R. H. F. Jackson, and M. A. McClain.
Feb 87, 62p NBSIR-86/3472
Sponsored by Internal Revenue Service, Washington,
DC.

Keywords: 'Site surveys, 'Facilities management,
'Programming manuals, 'Regional planning, 'Fixed
costs, 'Mathematical models, Lagrangian functions.

Microcomputers, Data displays. Computer graphics.
Optimization, Travel, Cost engineering, 'Site selection,

'Internal Revenue Service, 'Government agencies,
'PASCAL subroutine, 'Fortran subroutine.

The report is a programmer's manual for a microcom-
puter system designed at the National Bureau of

Standards for selecting optimal locations of IRS Posts-
of-Duty. The mathematical model is the uncapacitated,
fixed charge, facility location model which minimizes
travel and facility costs. The package consists of two
sections of code, one in FOfRTRAN and the other in

PASCAL. The FORTRAN driver handles graphics dis-

plays and controls input and output for the solution

procedure. The report discusses the mathematical
techniques used to solve the mathematical model de-
veloped and includes a Greedy procedure, an Inter-

change procedure, and a Lagrangian approach to the
related linear program. A description of these PASCAL
routines and definitions of key data structures and vari-

ables are provided.

700,006
PB87-165171 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Applied Mathematics.
Internal Revenue Service Post-of-Duty Location
Modeling System - Programmer's Manual for For-
tran Driver,

P. D. Domich, R. H. F. Jackson, and M. A. McClain.
Feb 87, 55p NBSIR-86/3473
Sponsored by Internal Revenue Service, Washington,
DC.

Keywords: 'Site surveys, 'Facilities management,
'Regional planning. Programming manuals, Data dis-

plays. Microcomputers, Computer graphics. Cost engi-

neering, 'Site selection, 'Government agencies, 'In-

ternal Revenue Service, Personal computers, PASCAL
subroutines, Fortran subroutines, Costs.

The report is a programmer's manual for a microcom-
puter package which was designed by the National

Bureau of Standards to assist the Internal Revenue
Service in choosing locations for its posts-of-duty

which will minimize costs to the IRS and to the tcixpay-

er. The package was written in two sections of code,
one in FORTRAN and the other in PASCAL. The
manual describes the FORTRAN driver which handles
graphics displays and controls input and output for the
solution procedures.

Research Program Administration &
Technology Transfer

700,007
PB87-157236 PC A04/MF A01
National Bureau of Standards, Gaithersburg, MD.
Cooperative Research Opportunities at NBS (Na-
tional Bureau of Standards).
Special pub.,

Dec 86, 57p NBS/SP-723
Also available from Supt. of Docs as SN003-003-
02788-0. Library of Congress catalog card no. 86-

600570.

Keywords: 'Research projects. Chemical analysis, Ce-
ramics, Chemical engineering, Polymers, Metallurgy,

Nondestructive tests, 'US NBS.

Contents: Cooperative research at NBS; Research op-
portunities; Analytical chemistry; Applied mathematics;
Basic standards; Building technology; Ceramics;
Chemical engineering; Chemical physics; Computer
sciences and technology; Electronics and electrical

engineering; Fire research; Fracture and deformation;
Manufacturing engineering; Metallurgy; Neutron scat-

tering and diffraction; Nondestructive evaluation; Poly-

mers; Product standards; Radiation research; Stand-
ards reference data.

700,008
PB88-137062 Not available NTIS
National Bureau of Standards, Gaithersburg, MD.
Office of the Director.

Engineering Property Data~A National Priority.

Final rept.,

E. Ambler. 1985, 5p
Pub. in ASTM (American Society for Testing and Mate-
rials) Standardization News, p46-50 Aug 85,

Keywords: 'Engineering data, 'Information systems,
Access, Quality, Standardization, Leadership, Techni-
cal societies, Engineering societies, Materials, Re-
prints, 'Technology transfer. Computer aided design.

Computer aided manufacturing. Information dissemi-
nation. Personal computers. Government agencies,
Metal properties council. National Bureau of Stand-
ards, User needs, Industry.

As American industry rises to meet new challenges,
engineers are becoming aware of the need to improve
the quality and accessibility of data needed for techni-

cal decisions. One major reason is the widespread
computerization of industry. Computer-aided design
and manufacturing (CAD/CAM) is a reality; now com-
puters are being asked to provide better access to

technical data. The paper describes the progress that

the National Bureau of Standards, the Metal Properties

Council, and other groups have made towards meeting
these needs. The key elements have been: better un-

derstanding of the role of large on-line systems and
the use of personal computers, greater emphasis on
the evaluation of data, and recognition of the impor-

tance of standards. Current ideas are discussed, and
the need for leadership by existing technical societies

and government agencies is highlighted.

700,009

PB88-147186 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Office of Energy-Related Inventions.

Energy Related Inventions Program.
Final rept.,

T. A. Coultas. 1985, 3p
See also DE87002295. Sponsored by American Solar

Energy Society, Boulder, CO.
Pub. in Proceedings of the National Passive Solar Con-
ference (10th), Raleigh, NC, October 15-20, 1985,
p410-412.

Keywords: 'inventions. Evaluation, 'Solar products,

'Energy saving products.

One part of the United States Federal Nonnuclear
Energy Research and Development Act of 1974 di-

rects the National Bureau of Standards (NBS) to evalu-

ate all promising nonnuclear energy-related inventions

for the purpose of obtaining direct grants for their de-

velopment from the Department of Energy (DOE). The
purpose of the program is to provide an opportunity for

independent inventors and small businesses to obtain

Federal assistance in developing and commercializing

their inventions. NBS evaluates the inventions and rec-

ommends those considered sufficiently promising to

DOE for support. The operation of the program and
several case histories will be discussed. Inventions

such as one that produces fuel gas from wood, flat

plate solar collectors, solar residential heating sys-

tems, energy from wind, and some novel solar energy
conversion devices will be described. The path of

these entrepreneurs through evaluation, grant, dem-
onstration and market will be followed. Both the usual

and some unusual pitfalls will be illustrated.

700,010

PB88-155775 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
Status of Emerging Technologies: An Economic/
Technological Assessment to the Year 2000.

Final rept,

E. Ambler. Jun 87, 33p NBSIR-87/3671

Keywords: 'International trade, 'Barriers, Computer
science, Electronics, Materials, Medicine, Automation,
Thin films. Exports, United States, Assessment,
'Technology utilization, 'Economic development, 'In-

novations, 'Businesses, 'Commercialization, 'Trade
barriers. Biotechnology, Office automation.

The Department of Commerce has concluded, in a
review of emerging technologies and their future im-

pacts on the economy, that American businesses lag

behind many of their foreign competitors especially the

Japanese, in exploiting technological breakthroughs.

The review was ordered by Deputy Secretary Clarence

J. Brown in April 1986 to identify the new technologies

that will lead to new products or processes, analyze

their commercialization, and recommend means of re-

ducing the barriers. It is based on an assessment by
technical experts and agency heads within the Depart-

ment. They studied scientific and industrial plans and
the commercialization process here and abroad. Re-

marks by Deputy Secretary Brown in releasing the

report are included.
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AERONAUTICS & AERODYNAMICS

AERONAUTICS &
AERODYNAMICS

Test Facilities & Equipment

PB^8-109921 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Mfg. Engineering.

Wind Tunnel Model Surface Gauge for Measuring
Roughness.
Final rept.,

T. V. Vorburger, D. E. Gilsinn, E. C. Teague, C. H. W.
Giauque, and F. E. Scire. Jun 87, 57p NBSIR-87/
3586
Sponsored by National Aeronautics and Space Admin-
istration, Hampton, VA. Langley Research Center.

Keywords: 'Surface roughness, 'Optical measuring in-

struments, Wind tunnel models.

The report covers research performed in the optical

inspection of surface roughness by members of the

Center for Manufacturing Engineering under contracts

L-4718B and L-20078B with the NASA Langley Re-
search Center. The project has proceeded along two
lines: first research into a quantitative understanding of

light scattering from metal surfaces and into the appro-

priate models to describe the surfaces themselves,

and second, the development of a practical instrument

for the measurement of rms roughness of high per-

formance wind tunnel models with smooth finishes.

The research has been discussed in previous articles

and is only summarized here. The report is concerned
primarily with the latter subject.

action kinetics, Peroxyl radicals, Alkoxyl radicals, Hy-

droperoxyl radicals. Superoxide radicals. Hydroxy!

radicals.

Free radicals are continuously generated in natural

products by various processes involving atmosphehc
oxygen, enzymes, light induced sensitization, heating,

etc. They are unequivocally formed by ionizing radi-

ation in the radiation processing of food. In the pres-

ence of oxygen most free radicals react with it to give

corresponding peroxy radicals and/or superoxide radi-

cals. The former process is more prevalent in hydro-

phobic media while the latter occurs frequently in

aqueous media. Many of the naturally occurring free

radicals can also be generated by radiation. Using

pulse radiolysis in conjunction with product character-

ization, complete physico-chemical description of

these radicalc can be obtained and the kinetic and
mechanistic aspects of their chemistry derived. Kinetic

and mechanistic aspects of free radicals commonly
found or expected to be present in natural products will

be reviewed and the predictability of their reactions

discussed.

700.014
PB87-162186 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Radiation Physics Div.

Antioxidants.
Final rept.,

M. G. Simic, and E. P. L. Hunter. 1985, 13p
Pub. in Chem. Changes Food Process., pi 07-1 19
1985.

Keywords: "Food chemistry, "Antioxidants, Chemical
reactivity. Chemical radicals, Chemical reactions. Re-
prints, Peroxy radicals, Phenoxy radicals.

The methods and techniques used in the measure-
ments of the reactivities of antioxidant with free radi-

cals in general are reviewed. Special attention is paid

to the characterization of the antioxidant interme-

diates, e.g. to phenoxy radicals for phenolic antioxi-

dants, and their reactivities with each other, other free

radicals and food components. A distinction is made
between the chemistry of the manmade antioxidants

and the complex processes associated with the natu-

ral antioxidants.

AGRICULTURE & FOOD

Agricultural Chemistry

700.012
PB87-197794 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Chemical Process Metrology Div.

Mass Basis Karl Fischer Titration Equation for
Moisture Determination.
Final rept.,

F. E. Jones. 1985, 1p
Pub. in Jnl. of the Association of Official Analytical

Chemists 62, nil pi 605 1985.

Keywords: "Grain, Moisture, Titration equation, Water
content, Reprints, Karl Fischer titration, "Mass basis.

An equation is presented for calculation of moisture
content of grain from measurements, on a mass basis,

of various quantities in Karl Fischer titration proce-
dures. This equation complements a similar equation
in which the quantities are expressed on a volume
basis.

700,015
PB88-117627 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Organic Analytical Research Div.

Stabilization of Ascorbic Acid and Its Measure-
ment by Liquid Chromatography in Nonfat Dry
Milk.

Final rept.,

S. Margolis, and I. Black. 1987, 4p
Pub. in Jnl. of the Association of Official Analytical

Chemists 70, n5 p806-809 1 987.

Keywords: "Ascorbic acid, "Milk, "Dried foods. Vita-

mins, Reprints, "Nonfat dry milk, Liquid column chro-

matography.

The determination of ascorbic acid by liquid chroma-
tography (LC) was improved by performing the analy-

sis in the presence of solvents that had been purged
with argon to reduce the concentration of oxygen. This

methodological modification eliminated the oxidation

of ascorbic acid during the chromatographic procedure
and reduced the minimum detection level to 1 micro-

gram. Solutions of ascorbic acid have been success-
fully stabilized for 67 days by addition of dithiothreitol

to a deaerated solution of water-acetonitrile (25 -t- 75
v/v), sealed under argon in amber vials and stored at -

20 degrees C.

Food Technology

700,013
PB87-1 49464 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Chemical Kinetics Div.

Free Radical Chemistry of Natural Products.
Final rept.,

P. Neta, and M. G. Simic. 1985, lOp
Pub. in Chem. Changes Food Process., p63-72 1985.

Keywords: "Free radicals, "Food chemistry. Food
processing, Chemical radicals, Reprints, "Chemical re-

ASTRONOMY &
ASTROPHYSICS

Astronomy & Celestial Mechanics

700,016
PB88-1 17387 Not available NTIS

Test Facilities & Equipment

National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Numerical Models of Star Formation in X-ray Clus-
ter Cooling Flows.
Final rept.,

R. E. White, and C. L. Sarazin. 1987, 16p
Contract NAGW-764, Grant NSF-AST81 -20260
See also PB88-1 17395. Sponsored by National Aero-

nautics and Space Administration, Washington, DC,
and National Science Foundation, Washington, DC.
Pub. in Astrophysical Jnl. 318, p629-644, 15 Jul 87.

Keywords: Models, Reprints, "Galaxy clusters, "Cool-

ing flows. Star formation, X ray sources, "Numerical
models.

At the center of each observed X-ray cluster cooling

flow is a central dominant galaxy accreting up to sever-

al hundred solar masses per year from the flow. To
assess whether these galaxies are currently being

formed by their associated cooling flows, the authors

calculate theoretical models of such flows, including

the effects of ongoing star formation. The authors
relate the local star formation rate in these models to

either the local cooling rate of the gas or the local

growth rate of thermal instabilities. The authors show
how the structure of cooling flows is affected by vari-

ations in the star formation rate, as well as by vari-

ations in intracluster temperature, overall accretion

rate, elemental abundances, and the form of the gravi-

tational potential. The authors calculate the X-ray

emission from these models and show that the spatial

variation of the hard/soft X-ray ratio is a clean diagnos-

tic for ongoing star formation in X-ray cluster cooling

flows. Finally, the authors calculate the spatial distribu-

tion of newly formed stars in each of the authors

models and compare it to that of the accreting galaxy.

The authors find that star formation in a cooling flow

can produce stellar density profiles similar to those ob-
served in galaxies. The authors also find that the

shallowest density profile is still steeper than that of an
isothermal. They thus conclude that accretion popula-

tions are more likely to contribute to the luminous parts

of accreting galaxies unless the density profile of a
dark component can be steeper than the canonical

isothermal.

700,017

PB88-1 17395 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Determining Star Formation Rates in X-ray Cluster
Cooling Flows.
Final rept,

R. E. White, and C. L. Sarazin. 1987, 8p
Contract NAGW-764, Grant NSF-AST81 -20260
See also PB88-1 17387. Sponsored by National Aero-

nautics and Space Administration, Washington, DC,
and National Science Foundation, Washington, DC.
Pub. in Astrophysical Jnl. 318, p621-628, 15 Jul 87.

Keywords: Reprints, "Cooling flows, "Galeixy clusters,

Intergalactic medium. Hydrodynamics, Interstellar

matter. Stars, X rays.

Many X-ray clusters of galaxies are observed to have
cooling flows at their centers. Each of these cooling

flows is depositing mass onto a central dominant
galaxy at a rate of approx 1 0-400 M per yr. With such
large accretion rates it seems possible that these ac-

creting galaxies are still being formed through ongoing
star formation in their associated cooling flows. In the

paper, the authors develop techniques to determine di-

rectly the distributions of local star formation rate,

mass, gas density, temperature, and velocity from
cooling flow X-ray surface brightness data. These
techniques take account of the potentially important X-

ray emission from starforming cooling condensations
dropping out of the background flow. The authors con-
sider separately surface brightness data with either

good or poor energy resolution.

700,018

PB88-1 1741 1 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Determination of the Masses of the Magellanic
Cloud Planetary Nebulae Using (O II) Doublet Ratio
Electron Densities.
Final rept.,

M. J. Barlow. 1987, 23p
Pub. in Monthly Notices of the Royal Astronomical So-
ciety 227, pi 61 -183 1987.
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masses, Planetary nebulae. Recombination radiation.

Spectrophotometric data, including (O II) 3726, 3729 A
doublet ratios, are presented for 32 planetary nebulae
(PN) in the Magellanic Clouds. It is argued that the

electron densities derived from these ratios provide a
much better diagnostic for the determination of nebu-
lar masses than previously assumed. The 32 PN are

classified as either Type I or else as optically thick or

optically thin in the hydrogen Lyman continuum. The
optically thick PN are found to all have electron densi-

ties greater than 6000 per cm cube, while the optically

thin PN all have electron densities below 500 per cm
cube. The optically thin PN show a range of only a
factor of 2.0 in their derived masses, and have a mean
ionized mass of 0.27 plus or minus.0.06M. The abso-
lute H Beta fluxes of the optically thick nebulae show a
range of only a factor of 1 .8. The application of these
results to Galactic PN would yield distances which are

generally larger than those previosly estimated. A
method of distance determination is proposed for opti-

cally thin PN that uses integrated nebular (O II) elec-

tron densities rather than angular diameters.

Astrophysics

700.019
PB^7-153680 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Photospheres of Hot Stars. 2. An Analysis of Zeta
Puppls.
Final rept.,

B. Bohannan, D. C. Abbott, S. A. Voels, and D. G.
Hummer. 1986, 8p
Grant NSF-AST85-05919
See also Part 1, PB86-1 02464. Sponsored by National

Science Foundation, Washington, DC.
Pub. in Astrophysical Jnl. 308, n2 p728-735, 15 Sep
86.

Keywords: "Stellar atmospheres. Stellar evolution,

Photosphere, Reprints, "Zeta Puppis star. Hot stars,

Stellar winds.

High signal-to-noise ratio line profiles of zeta Puppis
(04f) obtained with a CCD camera are compared with

theoretical model atmospheres that include radiation

scattered back from the stellar wind onto the photos-
phere, an effect referred to as wind blanketing. Com-
parison with tracks of stellar evolution with mass loss

suggests that zeta Puppis was initially a 70-90 solar

mass star.

700,020
PB87-1 53730 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Observed and Computed Stellar Line Profiles: The
Roles Played by Partial Redistribution, Geometri-
cal Extent and Expansion.
Final rept.,

J. L. Linsky. 1985, 26p
Grant NGL-06-003-057, Contract NAG5-82
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in NATO Advanced Study Institutes Series C,

Prog. Stellar Spectral Line Form 1 52, pi -26 1 985.

Keywords: Ultraviolet spectra, Reprints, "Stellar radi-

ation, "Stellar chromospheres. Stellar winds. Late
stars.

Partial redistribution (PRD) radiative transfer is re-

viewed, with emphasis on the complex interaction of

observations and theoretical predictions of spectral

line shapes. Work is summarized that has led to 'realis-

tic' plane parallel static chromospheric models for the
Sun and other late-type stars, with emphasis on the

determination of the temperature minimum at the base
of the chromosphere and the physical basis for reso-

nance line limb darkening, the brightness of the line

wings, and the width of the emission features. The vari-

ous roles played by atmospheric extension and expan-
sion (winds) in determining resonance line profile

shapes are discussed and the existing PRD calcula-

tions for late-type stars are summarized.

700,021
PB87-163671 Not available NTIS

National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

VLA Radio-Continuum Survey of a Sample of Con-
firmed and Marginal Barium Stars.

Final rept,

S. A. Drake, T. Simon, and J. L. Linsky. Jan 87, 5p
Grant NGL-06-003-057
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. In Astronomical Jnl. 91 , n1 p163-167 Jan 87.

Keywords: "Stars, "Radio sources(Astronomy), Radio
astronomy. Identifying, Reprints, "Barium stars. Mass
loss.

The authors describe a 6 cm VLA survey of five con-
firmed Ba II stars and eight mild Ba II stars.

700,022
PB87-163796 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Ultraviolet and Optical Variability of RY Taurl.

Final rept.,

A. Brown, J. L. Linsky, S. A. Drake, and W. Herbst.

1986, 3p
Contract NAG5-82
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Proceedings of Conference on New Insights in

Astrophysics, London, England, July 14-16, 1986,
pi 77-1 79.

Keywords: "Stars, Emission spectra. Ultraviolet spec-
tra. Variability, Magnesium, "RY Tau star, *T Tauri

stars, Stellar chromospheres, Stellar winds, lUE.

Ultraviolet and optical observations of the T Tauri star

RY Tau show evidence for strong variability over the

past two years. High dispersion lUE observations of

the Mg II emission line profiles show significant

changes in the wind of RY Tau, with the wind absorp-
tion almost disappearing on 1986 March 20. The be-

havior of the emission line flux variability when com-
pared to the optical light curve shows evidence for

both changes in circumstellar extinction and changes
in starspot/plage distribution on the visible hemi-
sphere of the star.

700,023
PB87-163804 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

High Dispersion lUE Observations of Hybrid-Chro-
mosphere Stars.

Final rept.,

A. Brown, D. Reimers, and J. L. Linsky. 1 986, 4p
Contract NAG5-82
Sponsored by National Aeronautics and Space Admin-
istration. Washington, DC.
Pub. in Proceedings of Conference on New Insights In

Astrophysics, London, England, July 14-16, 1986,
pi 69-1 72.

Keywords: "Stars, Emission spectra. Magnesium,
"Stellar winds. Stellar chromospheres, lUE.

High dispersion, wavelength calibrated lUE spectra of

the hybrid-chromosphere stars alpha TrA (K2 llb-lla)

and gamma Ag1 (K3 II) are presented. These observa-
tions allow accurate measurement of the wind terminal

velocities as seen in the Mg II emission line profiles.

700,024
PB87-163838 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Microwave Continuum Measurements and Esti-

mates of Mass Loss Rates for Cool Giants and Su-
perglants.
Final rept,

S. A. Drake, and J. L. Linsky. 1986, 7p
Grant NGL-06-003-057
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Irish Astronomical Jnl. 17, n3 p288-294 1986.

Keywords: "Giant stars. Radio sources(Astronomy),
Radio astronomy, Microwaves, Reprints, "Supergiant

stars, "Mass loss, Stellar chromospheres. Late stars.

The authors briefly summarize the results of a sensi-

tive 6 cm radio continuum survey made with the NRAO
Very Large Array of 39 of the nearest, single cool

giants and supergiants with spectral types G0-M5. A
detailed description of this survey will appear in a forth-

coming paper (Drake and Linsky 1986). Our goal was
to obtain accurate measurements of the mass loss

rates of ionized gas for a representative sample of

such stars to provide constraints upon and a better un-

derstanding of the total mass loss rates. These data
should also be valuable in determining the mass loss

mechanism for such stars.

700,025

PB87-163846 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Modelling Extended Chromospheres.
Final rept.,

J. L. Linsky. 1986, 9p
Grant NGL-06-003-057
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in the Irish Astronomical Jnl. 17, n3 p343-351
1986.

Keywords; "Stars, Ultraviolet spectra, Reprints, 'Stel-

lar chromospheres, Mass loss. Radiative transfer.

The author discusses calculations by Drake and by
Drake and Linsky for the Mg II k line of Arcturus (alpha

Boo, K2 III), assuming a spherically-symmetric chro-

mosphere, two level mg(H+) ion, and angle-averaged
R(ll-A) (x',x) redistribution functions. These calcula-

tions were based on an original program by Paul

Kunasz and modified to include partial redistribution of

this particular type.

700,026

PB87-163853 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Where Do Flares Occur In RS CVn Systems - Analy-
sis of the October 3, 1981 Flare on V711 Tau = HR
1099 Observed by lUE.
Final rept.,

J. L. Linsky, J. E. Neff, B. D. Gross, T. Simon, A. D.

Andrews, and M. Rodono. 1986, 4p
Contract NAG5-82
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Proceedings of Conference on New Insights in

Astrophysics, London, England, July 14-16, 1986,
pi 61 -164.

Keywords: "Binary stars, "Stellar flares. Stellar chro-

mospheres, lUE.

The authors report on a unique set of observations of

V71 1 Tau = HR 1099 (K1 IV and G2 V) in which high-

resolution spectra with both the SWP and LWR cam-
eras were obtained during the luminous flare of Octo-

ber 3, 1981 . Multi-gaussian fits to the Mg II k and C IV

1 548 A lines are consistent with the flare radial velocity

being identical to that of the K star. Thus, the flare

probably occurred on the K star. No evidence was
found for flows as were previously seen during a flare

on UX Ah.

700,027

PB87-165668 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Review of the Ultraviolet Studies of Galactic

Novae.
Final rept.,

S. Starrfield. 1986, 7p
Pub. in Proceedings of Conference on New Insights in

Astrophysics, London, England, July 14-16, 1986,

P239-245.

Keywords: 'Noval, Ultraviolet spectra. White dwarf
stars, Ultraviolet astronomy, lUE.

The ultraviolet studies of galactic novae both in out-

burst and also in quiescence have provided new and
fundamental data on these exploding stars. As a direct

result of the lUE spectral studies, the authors have
identified a new class of novae in which the outburst

occurs on an ONeMg white dwarf. The authors have
also been able to determine ejected masses, elemen-
tal abundances, and ultraviolet light curves for a wide

variety of nova outbursts.
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Proposed LYMAN Far Ultraviolet Spectroscopic
Explorer.
Final rapt.,

J. L. Linsky. 1986, 13p
Pub. in Proceedings of Conference of New Insights in

Astrophysics, London, England, July 14-16, 1986,

P537-549.

Keywords: Ultraviolet spectroscopy, Far ultraviolet ra-

diation, *Ultraviolet astronomy.

Summarized here are the scientific and technical ideas

presented in the proposal for the LYMAN Far Ultravio-

let Spectroscopic Explorer in response to NASA's
Dear Colleague Letter for Explorer Concepts. LYMAN
is designed to answer a broad range of exciting ques-
tions in astrophysics that require high resolution, high

sensitivity spectroscopy in the 912-1200 A band and in

the EUV, which cannot be ansvi/ered by other means.

700,029
PB87-165718 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

HRS GTO Program to Study the Neutral Hydrogen
Column Density and D/H Ratio In the Local Inter-

stellar Medium.
Final rept.,

J. L. Linsky, W. B. Landsman, B. D. Savage, S. R.

Heap, A. M. Smith, and J. C. Brandt. 1986, 4p
Grant NGL-06-003-057
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
F'ub. in Advances of Space Research 6, n2 p91-94
1986.

Keywords: "Interstellar matter. Ultraviolet spectra.

Deuterium, Hydrogen, Reprints.

Early in the HST mission the HRS Team will observe
the Lyman alpha line at 100,000 spectral resolution

toward 7 late-type local stars. The purpose Is to derive

the hydrogen and deuterium column densities and D/
H ratios along lines of sight toward nearby stars. Here
they present theoretical line profiles that demonstrate
why 100,000 spectral resolution and high signal-to-

noise are needed to derive accurate column densities

from spectral lines that lie close to the flat part of the
curve of growth and may contain multiple velocity com-
ponents. The aim of the HRS program is to obtain

column densities in the hydrogen and deuterium
Lyman alpha lines along a variety of lines of sight

within and extending beyond the local cloudlet in which
the Sun is located near an edge.

700.030
PB87-173688 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

HIgh-Dlspersion Observations of Alpha Bootis (K1
III) with the International Ultraviolet Explorer.
Final rept.,

T. R. Ayres, P. Judge, C. Jordan, A. Brown, and J. L.

Linsky. 15 Dec 86, 13p
Grants NAG5-82, NGL-06-003-057
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Astrophysical Jnl. 311, n2 p947-959, 1 5 Dec
86.

Keywords: "Stars, Ultraviolet spectra. Reprints, *Arc-
turus star, "Alpha Bootis star, Stellar chromospheres,
Late stars, lUE.

The authors have taken very deeply exposed echelle
spectrograms of the bright red giant Arcturus (K1 III)

using the International Ultraviolet Explorer. They have
combined their new observations with existing material
from the Archives of the lUE to construct high-quality

tracings of important regions of the vacuum ultraviolet

spectrum of the archetype early-K giant.

700.031
PB87-173704 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Rotational Modulation and Flares on RS CVn and
BY Dra-Type Stars I. Photometry and Spot Models
for BY Dra, AU Mic, AR Lac, II Peg and V711 Tau
(=HR1099).
Final rept.,

M. Rodono, G. Cutispoto, V. Pazzani, S. Catalano, P.

B. Byrne, J. G. Doyle, C. J. Butler, A. D. Andrews, C.
Blanco, E. Marilli, J. L. Linsky, F. Scaltriti, and M.
Busso. 1 986, 22p
Pub. in Astronomy and Astrophysics 165, pi 35-1 56
1986.

Keywords: "Stellar atmospheres. Variable stars.

Binary stars. Photometry, Reprints, "Starspots, Late
stars. Stellar flares.

The authors present multi-color wide-band photometry
of five active stars obtained as part of a coordinated
radio, optical and lUE program aimed at studying spa-
tial and temporal correlations among activity phenom-
ena at various atmospheric levels. The observations
were carried out at several places before, during and
after the period of lUE observations (3-8 August 1980
and 1-7 October 1981) for the purpose of determining
the location, sizes and evolution of photospheric spots
at the time when chromospheric, transition region and
coronal activity data were obtained from UV and radio

observations.
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PB87-179446 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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Torslonally Excited Methanol in Hot Molecular
Cloud Cores.
Final rept.,

K. M. Menten, C. M. Walmsley. C. Henkel, T. L.

Wilson, L. E. Snyder, J. M. Hollis, and F. J. Lovas.

1986, lOp
Grant NATO-731
Sponsored by North Atlantic Treaty Organization,

Brussels (Belgium).

Pub. in Astronomy and Astrophysics 169, p27 1-280
1986.

Keywords: "Methyl alcohol, "Interstellar matter, Re-
prints, "Molecular clouds, "Methanols.

The authors report the detection of centimeter lines of

torslonally excited methanol (CH30H) towards four ga-

lactic molecular cloud sources using the Effelsberg

100-m telescope. It is shown that for the sources ob-
served, radiative and colllsional excitation are both ca-

pable of populating the torslonally excited levels.

700,033
PB87-180923 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
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Formation of a Solar Coronal Transient with Fore-
runner.
Final rept.,

E. B. Gliner, and V. A. Osherovich. 1987, lip
Pub. in Astrophysical Jnl. 312, n1 p41 2-422, 1 Jan 87.

Keywords: "Solar corona, Magnetohydrodynamics,
Solar magnetic fields, Transients, Reprints.

A model of a solar coronal transient in the course of its

formation is constructed. The main idea is that the for-

mation of a coronal transient occurs at a quasi-station-

ary state of the solar atmosphere as a result of the
interaction of weak coronal currents with a slowly
growing magnetic field originating below the future

transient area. The explanation of forerunner forma-
tion which takes place much before the appearance of

the transient itself is one of the verification of the
model. The application of the model to the transient

event of 1 974 January 1 0 demonstrates the reasona-
ble values of model parameters for reproducing the
observed columnar density distribution. An analytical

technique, based on using exact analytical solution of

the plasma equilibrium equation, is explained in detail.
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PB87-201729 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
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Three Remarlcable 6-cm Flares on YZ Canis Min-
oris.

Final Rept.,

D. M. Gibson. 1984, 7p
Pub. in Proceedings of Southwest Regional Confer-
ence for Astronomy and Astrophysics, Fort Davis, TX.,

May 14, 1983, v9 p35-41 1984.

Keywords: Radio astronomy, Circular polarization, "YZ
Canis Minoris star, "Flare stars.

The dM3.5e flare star, YZ CMI, was observed at 6, 20,
and 21 -cm on 1982 October 26 as part of a continuing
effort to monitor flare stars for both quiescent and flar-

ing emission. The six-hour observing run was notable
for three flares which occurred at 6-cm. No compara-
ble activity was seen at the longer wavelengths.
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PB87-219044 Not available NTIS

National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Non-LTE Analysis of Massive Stars in the Magel-
lanic Clouds.
Final rept.,

T. Gehren, D. Husfeld, R. P. Kudritzki, P. S. Conti,

and D. G. Hummer. 1986, 2p
Pub. in Luminous Stars and Associations In Galaxies,

p41 3-41 4 1986.

Keywords: Helium, Abundance, Reprints, "Magellanic
Clouds, Early stars. Hot stars, Stellar temperature.

The effective temperatures, surface gravities, and
helium abundances of six main-sequence 0-type
stars, obtained by fitting non-LTE model atmospheres
to high quality spectra are presented. These are the
first results from a long-term program to determine ac-
curately the parameters and chemical abundances of

massive stars in the Magellanic Clouds.

700,036

PB87-219077 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
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Acceleration of Charged Particles at Relativistic

Shock Fronts.

Final rept.,

J. G. Kirk, and P. Schneider. 1987, 9p
Grant NSG-7128
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Astrophysical Jnl. 3 1 5, n2 p425-433, 1 5 Apr 87.

Keywords: "Cosmic rays. Reprints, "Particle accelera-
tion, Relativistic range, Cosmic radio sources, Galactic
nuclei.

The diffusive acceleration of highly relativistic particles

at a shock is reconsidered. Using the same physical

assumptions as Blandford and Ostriker, but dropping
the restriction to nonrelativistic shock velocities, we
find approximate solutions of the particle kinetic equa-
tion by generalizing the diffusion approximation to

higher order terms in the anisotropy of the particle dis-

tribution. The general solution of the transport equa-
tion on either side of the shock is constructed, which
involves the solution of an eigenvalue problem. By
matching the two solutions at the shock, the spectral

index of the resulting power law is found by taking into

account a sufficiently large number of eigenfunctions.

Low-order truncation corresponds to the standard dif-

fusion approximation and to a somewhat more general

method described by Peacock. In addition to the
energy spectrum, our method yields the angular distri-

bution of the particles and its spatial dependence.
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PB87-219085 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Non-Adiabatic Analysis of Low-Frequency Oscilla-

tions of Uniformly Rotating Stars.

Final rept.,

U. Lee, and H. Saio. 1987, 9p
Pub. in Monthly Notices of the Royal Astronomical So-
ciety 225, P643-651 1987.

Keywords: "Variable stars. Reprints, "Stellar oscilla-

tions.

Solving linear differential equations of fully non-adia-
batic non-radial oscillations, the authors examined the
stability of low-frequency oscillations of uniformly ro-

tating massive main-sequence stars. They found that

the dynamically overstable convective modes coupled
with higher order g modes in the envelope remain
overstable in the full non-adiabatic analysis. The ampli-

tude of such mixed-mode oscillations is large both in

the core and in the envelope. This result supports the

suggestion based on an adiabatic analysis that such
mixed-mode oscillations are responsible for the oscil-

lations in the variable B stars.
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Chromospheres and Coronae of Five G-K Main-Se-
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C. Jordan, T. R. Ayres, A. Brown, J. L. Linsky, and T.

Simon. 1987, 35p
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ciety 225, P903-937 1987.
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mospheres, 'Stellar coronae. Cosmic x-ray sources.
Late stars, lUE.

Five main-sequence stars (chi sup 1) Ori (GOV), alpha
Can A {G2V), xiBooA (G8V), alpha Cen B (KOV) and
epsilon Eri (K2V) have been observed at low and high

dispersion with the International Ultraviolet Explorer
(lUE) satellite. The data obtained and X-ray observa-
tions reported in the literature are used here to make
models of the structure of the atmospheres of these
stars, from the high chromosphere to the corona. The
electron pressures and coronal temperatures in these
stars range from being similar to those in the quiet

solar atmosphere (alpha Cen A) to the higher values
found more typically in solar active regions (e.g., (chi

sup 1)0ri, xi Boo A).
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New {Measurements of Photospheric {Magnetic
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S. H. Saar, and J. L. Linsky. 1986, 4p
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Sponsored by National Aeronautics and Space Admin-
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The authors report on recent results of their program
to measure photospheric magnetic field strengths and
filling factors from the analysis of unpolarized high

spectral resolution and S/N line profiles. They have
analyzed spectra obtained with the KPNO 4-m FTS,
the MMT, and the McMath Reticon Spectrograph. With
the latter instrument they now have an extensive data
set through their synoptic and survey observing pro-

grams. Photospheric magnetic field parameters are
obtained by comparison of observed and theoretical

line profiles using a LTE code that includes line satura-

tion and the full Zeeman pattern.
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Linear Thermai Stabiiity Anaiysis for the Verticai
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87, 5p
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Keywords: Thermal stability, Reprints, 'Accretion
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Linear equations are derived that describe the thermal
stability of the convective and radiative vertical struc-

ture of an alpha model accretion disk. For a specific

model chosen to be representative of a dwarf nova
disk the authors find that the eigenfunction for the tem-
perature, T, shows large excursions in the zone of par-

tial ionization, but that the eigenfunctions for the unsta-
ble fundamental mode perturbations of the vertical dis-

tance, z, and flux, F(z), are nearly constant over the
vertical extent of the disk. The growth of any instability

is thus nearly homologous and the stability criteria de-
rived for vertically averaged structures represent an
adequate approximation.
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Narrow-Angle Taii Radio Sources and the Distribu-
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Clustehng, Cosmology, Reprints.

The distribution of the orientation of the tails of narrow-
angle tail (NAT) radio sources can be used to constrain
the distribution of galaxy orbits in clusters. In the
paper, the authors present data on the orientations of

the tails with respect to the cluster centers of a sample
of 70 NATS in Abell clusters. They consider the whole
sample as well as subsamples of sources based on
projected distance from the cluster center and on clus-

ter morphology.
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A boundary-layer solution to a high magnetic Reynolds
number R periodic dynamo model shows that: (1) flux

expulsion forces the magnetic field into flux sheets; (2)

the principal contribution to the alpha effect arises

from regions of flow stagnation along a flux sheet; and
(3) the alpha effect scales as 1/the square root of R.

Arguments for these effects persisting in turbulent dy-

namos are given.
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The ignition of nuclear burning in merging white dwarfs
is investigated for various combinations of component
stars composed of He, C+O, and 04-Ne-f Mg. The
authors assume that a rapidly accreting white dwarf
mimics the massive component of a merging double
white dwarf binary system. By computing steady
models the authors obtain the location of nuclear igni-

tion as a function of the accretion rate and the mass of

accreting stars.
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The authors searched without success for the lines of

Tc II at 2647.02, 2610.00 and 2543.24 A in lUE spectra
of the barium stars HR 5058, omicron Vir, and zeta
Cap. The lack of Te II implies that the observed s-proc-

ess enhancements were produced more than half a
million years ago and supports the suggestion that the
spectral peculiarities of barium stars are probably re-

lated to the binary nature of the stars.
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While the Einstein and EXOSAT satellites were able to

discover many late-type stars as coronal X-ray sources
and to study their statistical properties, they were
unable to measure the coronal plasma physical param-
eters for most of these stars. The AXAF spectroscopic
instruments will add enormously to the authors under-
standing of stellar coronal physics as high throughput,
angular resolution, and spectral resolution are needed
to measure the emission measure-temperature distri-

bution, electron density, emitting volume, and flow ve-
locities. These parameters are essential to model stel-

lar coronae and to understand their energy balance.
The author lists some of the fundamental questions of

stellar coronal physics and indicate to what extent the
different instruments on AXAF will be able to answer
these questions.
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In the paper the authors present the results of recent
theoretical studies that have examined the properties

of nova outbursts on 0-Ne-Mg white dwarfs. These
outbursts are much more violent and occur much more
frequently then outbursts on CO white dwarfs. Hydro-
dynamic simulations of both kinds of outbursts are in

excellent agreement with the observations.
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Recent observational and theoretical studies of the ZZ
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 nonradial g-modes. The pulsation mechanism
has been identified for each class of variable star. For
the ZZ Ceti and DBV variables it is both the kappa and
gamma effects in the partial ionization regions of either

hydrogen or helium and also a recently identified pul-

sation driving mechanism called 'convection blocking.'

For the GW Vir variables, it is the kappa and gamma
effects in the partial ionization region of carbon and
oxygen.
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In order to search for the excitation mechanism of vari-

able B star pulsations, the authors have conducted a
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study of low frequency nonradial oscillations in a uni-

formly rotating massive main sequence star with a
convective core. The first intention of their study was
to examine Osaki's mechanism, which was originally

proposed for the excitation mechanism of beta Cephei
pulsations. Subsequently, they have tried to make
clear the general nature of low frequency oscillations

of rotating stars. In the paper, they summarize their

present theoretical understanding of the properties of

low frequency oscillations of rotating stars.
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Ground-based optical and IDE satellite-ultraviolet ob-
servations of three RS CVn stars are combined with

density sensitive line ratios and differential emission
measure curves to describe the physical conditions in

their outer atmospheres. Solar-like densities are found
to be representative of average conditions on two of

the stars, V 71 1 Tau and AR Lac. The authors estimate
the total radiative losses from these two stars and find

these to be larger than the Sun by at least two orders
of magnitude. Consideration of the volume emitting in

two of the principal transition region lines suggest a
possible relation between the disk 'filling factor' for

these two lines and the dynamo-related Rossby
number. Only one hemisphere of the star II Peg, the
one showing least evidence of starspots, is similar. On
the opposite hemisphere the presence of a discrete
emitting region is deduced which is almost coincident
in phase with the passage of the dominant optical spot
group across the visible disk. The dimensions of the
region and an illustative interpretation in terms of a
large emitting magnetic loop are discussed. The au-
thors compare it to large active region loops on the
Sun.
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The authors study the temperature stratification and
the emission measures for transition layers and cor-
onae. The transition layers consist of two parts for

which the energy balance is quite different. In the
upper part of the transition layers, the temperature
stratification is governed by heat conduction. In the
lower part of the transition layers the temperature
stratification is determined by an equilibrium between
mechanical flux input and radiative energy losses. The
coronal temperatures increase with increasing me-
chanical flux and damping length in the upper transi-

tion zone. For strong stellar winds, here is a noticeable
reduction of the coronal temperature due to the wind.
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For the past 8 years novae have been studied by the
International Ultraviolet Explorer Satellite and it is the
purpose of the review to outline the advances made in

the understanding of the nova outburst as a result of

the ultraviolet observations. There have been more
than 1 0 novae that were studied while in outburst and
at least 1 0 more novae have been studied after they
had returned to minimum. The authors have been able
to determine elemental abundances, total mass eject-

ed, and ejection speeds as a result of the lUE observa-
tions. They have also been able to determine rates of

mass ejection by winds and mass accretion through
the accretion disk. As a direct result of both ultraviolet

and infrared studies, they have recently identified a
new class of novae which are ejecting material rich in

oxygen, neon, magnesium, and silicon. At the present
time there are two bright novae being studied with the
lUE satellite.
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The chapter reviews studies on the chromospheres
and transition regions of cool stars using the Interna-

tional Ultraviolet Explorer during the years 1978-1986.
A bibliography of more than 150 entries is included.
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Accurate values are given for the fine-structure inter-

vals in the triplet P ground state of neutral atomic
carbon-12 and carbon-13 as obtained from laser mag-
netic resonance spectroscopy. The rigorous analysis
of (13)C hyperfine structure, the measurement of reso-
nant fields for (13)C transitions at several additional

far-infrared laser frequencies, and the increased preci-

sion of the (12)C measurements permit significant im-
provement in the evaluation of these energies relative

to earlier work. The results will expedite the direct and
precise measurement of these transitions in interstel-

lar sources and should assist in the determination of

the interstellar (12)C/(13)C abundance ratio.
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The authors have detected HDE 283572, a ninth-.-nag-

nitude G star 8' south of RY Tau, as a bright X-ray
source, and subsequent observations have revealed it

to be one of the brightest late-type pre-main-sequence
stars. It has a rotation period of 1 .5(d) and strong chro-
mospheric and coronal emission yet no evidence for

an IR excess or a strong stellar wind. H(alpha) is in

absorption. The Li abundance is cosmic. They con-
clude that HDE 283572 is a 2 solar masses naked T
Tauri star. They have calculated simple models of the
outer atmospheric structure of HDE 283572 based on
the observed ultraviolet and X-ray emission measures.
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At the center of each observed X-ray cluster, cooling
flow is a central dominant galaxy accreting up to sever-
al hundred solar masses per year from the flow. With
such accretion rates, the mass accumulated in a
Hubble time by a central galaxy would be comparable
to that of the galaxy itself. The authors therefore con-
sider whether these accreting galaxies are formed,
substantially or in part, by ongoing star formation in

their associated cooling flows. In the paper, the first of

a series, the authors derive the basic equations rele-

vant to cooling flows, including the effects of star for-

mation. They developed a local approximation for the
star formation rate, based on a detailed thermal insta-

bility analysis which shows that the fastest-growing
linear flow perturbations are radial, isobaric, and co-
moving. The prescription for the star formation rate

allows analytic solutions to be found for both isobaric

and gravity-dominated cooling flows.
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In the review the author considers what clues the data
are providing them concerning the mass loss from
late-type stars. The author considers in turn, the major
classes of mass-loss mechanisms (thermally-driven
winds, radiatively-driven winds, and wave-driven
winds), and considers whether the empirical mass loss
rates and other data are consistent with any of these
mechanisms acting alone. It is likely that several
mechanisms act together to produce the large mass
loss rates in the Mira and non-pulsating M supergiants.
Studies of the solar atmosphere suggest that thermal
bifurcation driven by molecular condensation instabil-

ities may play a critical role in cooling the atmospheres
of luminous cool stars and forming silicate dust. It is

possible that several metastable modes of atmospher-
ic structure may exist for a given set of stellar param-
eters.
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lUE Spectra of Flares on AU Mic.
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lUE spectra were obtained in August 1980 through a
substantial part of the optical cycle of the BY Draconis-

type, spotted M dwarf star, AU Mic. No modulation of

the ultraviolet emission line fluxes in antiphase with the

optical curve was detected. Simultaneous optical pho-
tometry of AU Mic, when available, shows remarkably
poor correlation of optical flare strength and ultraviolet

emission-line enhancements. In general, the 'flares'

detected on AU Mic, show considerable variety in the

degree of enhancement in the various emission lines

and optical continuum.
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The hydrogen Lyman alpha emission line is one of the

most important cooling channels for the outer atmos-
pheres of late-type stars. In cool dwarfs, its flux ex-

ceeds the sum of all the other transition region lines

combined. Yet, despite its importance, most programs
using the International Ultraviolet Explorer (lUE) to

study late-type stars have neglected this important di-

agnostic, due to two observational complications ~
geocoronal emission and interstellar absorption. The
authors have developed techniques that allow them to

compensate for both of these difficulties, and are ap-
plying these techniques to a large number of low-reso-
lution lUE spectra of nearby late-type dwarfs.
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lUE and Copernicus results are compared, for studies
of the very local interstellar medium. Despite its lower
resolution, lUE produces results of comparable quality,

giving important confirmation of Copernicus results on
the density, temperature, turbulence, and deuterium-
to-hydrogen ratio in the region within about 10 pc of

the sun. The stars observed are in a very low-density
quarter of the galaxy: multi-component structure seen
in other directions may not be present in the direction

of most of the authors observed stars. The exceeding-
ly low densities observed in certain directions encour-
ages the idea that EUV (wavelength <912 A) studies
of certain normal stars may be possible.

700,060
PB88-140199 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Activity in Warm Stars: lUE Observations of Early F
Dwarfs.
Final rept.,

F, M. Walter, and J. L. Linsky. 1986, 4p
Contract NAG5-429
See also N87-19172. Sponsored by National Aeronau-
tics and Space Administration, Washington, DC.
Pub. in New Insights in Astrophysics-8 Years of UV
Astronomy with lUE, pi 03-1 06 1986.

Keywords: 'Dwarf stars, Emission spectra. Ultraviolet

spectra. Reprints, 'Stellar activity. Ultraviolet astrono-
my, lUE.

The authors discuss deep low dispersion, short wave-
length lUE observations of 69 F dwarfs (0.31 = or <
B-V = or < 0.52). They overexposed the long wave-
length end of the S'vVP camera by up to 100 times in

order to bring up the weak chromospheric and transi-

tion region (TR) emission lines. All but one of the stars

observed show evidence for stellar activity, as defined
by the presence of large C II and C IV surface fluxes,

with fluxes in excess of 100,000 ergs/cm squared/
sec. Unlike the situation in stars with B-V > 0.45, they
observed no correlation between surface flux and the
stellar rotation rate in the early F dwarfs.
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Binary systems consisting of two late-type giants are
rare, and TZ Fornacis is the only well-studied eclipsing

binary with two late-type giants. This allows for accu-
rate determination of e.g. the masses of the compo-
nents and their evolutionary status. The authors have
obsen/ed TZ For with the lUE in 1984-86, at orbital

phases 0.0, 0.25 and 0.79. Most of the exposures were
LWP-HI or SWP-LO. Conclusions are discussed.
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Recent X-ray observations show that normal elliptical

galaxies contain large quantities of hot gas. They
present spherically symmetric, steady state inflow

models for this gas, which is assumed to be from stel-

lar mass loss within the galaxy. Particular attention is

paid to the boundary conditions on the flow. They cal-

culate the X-ray luminosities, spectra, and surface
brightness profiles of a grid of cooling flow models for

galaxies spanning a range of optical luminosities. To
constrain the amount of dark matter and the rates of

energy and mass input in ellipticals, they consider
galaxy models with and without dark halos and with

various supernova and stellar mass-loss rates. They
also consider the effects on the models of outer pres-

sure variations and the inflow of external gas.
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As a simple model for the x-ray coronae observed
around normal elliptical galaxies, the author proposes
that the hot gas forms a steady-state cooling flow, in

which the gas is heated by ejection from stars and
infall and not primarily by supernovae. This model re-

quires that elliptical galaxies have heavy haloes, and
that the rate of supernova heating be somewhat small-
er than is usually thought. This model naturally repro-

duces the temperature, x-ray luminosity, and the densi-
ty distribution of the hot gas.
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A Monte Carlo method is presented for the problem of

the acceleration of test particles at relativistic shocks.
The particles are assumed to diffuse in pitch angle as a
result of scattering off magnetic irregularities frozen
into the fluid. Our method involves techniques de-
signed to handle this kind of diffusion efficiently. Sev-
eral tests are performed using the analytic results

available for both relativistic and nonrelativistic shock
speeds. They then investigate the acceleration at rela-

tivistic shocks under the influence of radiation losses,

and include the effects of a momentum dependence in

the diffusion coefficient.
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It is shown that protons with Lorentz factors larger

than about one million are cooled very rapidly by colli-

sions with soft photons in the environment of an active

galactic nucleus (AGN). Proton-photon collisions

result in the production of ultrarelativistic e(-i-)e(-)

pairs and mesons. The latter are predominantly neutral

pions, which decay into gamma rays. Such gamma
rays interact with soft photons, providing an additional

source of ultrarelativistic pairs. As a result of p-gamma
interactions, protons cannot be accelerated by the

first-order Fermi process (e.g., in strong shocks)
beyond some maximum Lorentz factor, which we esti-

mate. If the energy distribution of accelerated protons

is sufficiently flat, then most of the energy contained in

relativistic protons will be transformed to pairs, and
then to radiation. Under these conditions, proton cool-

ing due to p-gamma interactions is much more impor-

tant than energy losses due to inelastic proton-proton

collisions. Pairs produced as a consequence of p-

gamma interactions have much higher energies than
those attainable through shock acceleration of elec-

8
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Irons. These energies are large enough to initiate and
sustain the pair cascade process, not only by Compton
upscattering of ambient radiation, but also by synchro-

tron production of gamma rays and direct pair produc-

tion by electron-photon interactions.

700,066
PB88-151980 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

lUE Observations of Hydrogen and Deuterium in

the Local Interstellar Medium.
Final rept.,

J. Murthy, R. C. Henry, H. W. Moos, W. B.

Landsman, J. L. Linsky, A. Vidal-Madjar, and C. Gry.

1987, 12p
Pub. in Astrophysical Jnl. 315, p675-686, 15 Apr 87.

Keywords: 'Interstellar matter, 'Hydrogen, 'Deuteri-

um, Ultraviolet spectra. Abundance, Reprints, Late
stars, IDE, Procyon star, Altair star, Capella star.

The authors present and analyze high-dispersion IDE
observations of the interstellar hydrogen and deuteri-

um Ly(alpha) absorption profiles toward the late-type

stars epsilon Eri (3.3 pc), Procyon (3.5 pc), Altair (5.1

pc), Capella (1 3.2 pc), and HR 1 099 (33 pc).

700,067
PB88-152012 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Rotational Modulation and Flares on RS CVn and
BY Dra Systems. 2. iUE Observations of BY Dra-
conls and AU Microscopii.
C. J. Butler, J. G. Doyle, A. D. Andrews, P. B. Byrne,

J. L. Linsky, P. L. Bornmann, M. Rodono, V. Pazzani,

and T. Simon. 1987, 19p
Contract NAG5-82
See also PB87-1 73704, and PB88-1 52020. Sponsored
by National Aeronautics and Space Administration,

Washington, DC.
Pub. in Astron. Astrophys. 174, pi 39-1 57 1987.

Keywords: 'Stellar atmospheres. Dwarf stars. Ultravio-

let spectra. Variable stars. Reprints, 'Starspots, 'Stel-

lar flares. Flare stars. Stellar activity, IUE.

IUE spectra were obtained in 1980 August and 1981
October through a substantial part of the optical cycle

of two examples of the class of BY Draconis-type,

spotted M-dwarf stars, AU Mic and BY Dra. For BY Dra
itself, a small rotational modulation of the strong UV
emission lines has probably been detected. This may
be interpreted as evidence for 'plage-type' regions in

the stellar chromosphere which overlie the photos-
pheric spots. For AU Mic no such modulation is evident
in the authors data.

700.068
PB88-1 52020 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Rotational Modulation and Flares on RS CVn and
BY Dra Stars. 3. IUE Observations of V711 Tau
(=HR1099), II Peg, and AR Lac.
Final rept.,

M. Rodono, P. B. Byrne, J. E. Neff, J. L. Linsky, T.

Simon, C. J. Butler, S. Catalano, G. Cutispoto, J. G.
Doyle, A. D. Andrews, and D. M. Gibson. 1987, 18p
Contract NAG5-82
See also PB88-152012. Sponsored by National Aero-
nautics and Space Administration, Washington, DC.
Pub. in Astron. Astrophys. 1 76, p267-284 1 987.

Keywords: 'Stellar atmospheres. Ultraviolet spectra,
Variable stars. Reprints, 'Stellar flares, 'Starspots,
Late stars, IUE.

The authors present obsen/ations of three RS CVn
stars, which were obtained over the stellar rotation

cycles with the IUE satellite. Emission lines from high-

temperature transition regions and chromospheres
analogous to those observed in the solar spectrum
were observed. However, the stellar line surface fluxes
are hundreds of times the solar values. The only visible

component of II Peg and both components of V7 11

Tau and AR Lac appear to be chromospherically
active. For the latter systems, the Mg(11) line surface
flux from the G-type star is higher than that from the K
subgiant, which dominates the observed UV line flux.

Moreover, evidence of long-term ultraviolet variability

Is presented for AR Lac.

700,069
PB88-152533 Not available NTIS

National Bureau of Standards (IMSE), Gaithersburg,

MD. Office of Nondestructive Evaluation.

Experimental and Theoretical Investigation of the
Far-infrared Spectrum of H2-He Mixtures.
Final rept.,

G. Birnbaum, G. Bachet, and L. Frommhold. 1987,

7p
Pub. in Physical Review A 36, n8 p3729-3735, 15 Oct
87.

Keywords: 'Hydrogen, 'Helium, 'Planetary atmos-
pheres, 'Infrared spectra. Absorption spectra, Far in-

frared radiation. Mixtures, Reprints.

New measurements of the rototranslational collision-

induced absorption spectra in the far-infrared (FIR) fre-

quency region of gaseous mixtures of hydrogen (H2)

and helium (He) are reported. The frequency range ex-

tends up to 1500/cm at the temperature of 195 K, and
1700/cm at 296 K. The uncertainties of the measure-
ment are assessed. Comparison with previous meas-
urements show substantial agreement at frequencies
where the measurements overlap. For comparison
with the measurement, spectra are computed from the
fundamental theory using a state of the art ab initio

dipole function and an isotropic potential surface as
input. The observed agreement suggests that for im-

portant applications, such as the analysis of the FIR
spectra of the outer planets, the spectra can be ob-
tained reliably as a function of frequency and tempera-
ture from quantum calculations of the kind presented
here.

Cosmic Ray Research

700,070
PB87-181699 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Center for Radiation Research.
Detection of Cosmic-Background Neutrinos by
Acoustic Phonon Scattering.
Final rept.,

G. Tupper, M. Danes, B. Muller, and J. Rafelski. Jan
87, 3p
Pub. in Physical Review D 35, n1 p394-396, 1 Jan 87.

Keywords: Neutrinos, Reprints, 'Cosmic neutrinos,

'Neutrino detection, Phonon scattering. Background
radiation. Big bang cosmology.

The possible detection of cosmic-background neu-
trinos is examined, using coherent neutrino-phonon
scattering. The conclusion is that, at least for simple
detector schemes, the reaction rate is unobservably
small.

ATMOSPHERIC
SCIENCES

Meteorological Data Collection,
Analysis, & Weather Forecasting

700,071
PB87-219036 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Structures Div.

Selection of Soil Thermal Properties for Mesoscale
Numerical Models.
Final rept.,

L. A. Salomone. 1983, 4p
Pub. in Proceedings of the Conference on Severe
Local Storms (13th), Tulsa, OK., October 17-20, 1983,

P320-323 1983.

Keywords: 'Weather forecasting. Mathematical
models. Soil tests. Heat transfer. Soil water, Thermal
conductivity. Surface waters. Vegetation, Connection,
Boundary layer, 'Severe storms.

Mesoscale numerical models developed for severe
weather forecasting can be improved by incorporating
smaller-scale features into model at the surface. Here,

changes in soil thermal and moisture properties, eleva-

tion, surface vegetation and albedo are encountered.
Therefore, each of these surface characteristics

should be included in the model through the surface
energy balance from which the surface temperature
and humidity are computed. The paper discusses the

factors that affect soil thermal resistivity and the equip-

ment and approach that can be used for establishing

representative values of thermal resistivity for mesos-
cale numerical models.

700,072

PB87-234100 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Heterodyne Measurements of Hot Bands and Iso-

topic Transitions of N20 near 7.8 Micrometers.
Final rept.,

A. Hinz, J. S. Wells, and A. G. Maki. 1987, 8p
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Z. Phys. D - Atoms, Molecules and Clusters 5,

p351 -358 1987.

Keywords: 'Nitrogen oxide. Nitrous oxide, Wave-
lengths, Reprints, 'Calibration frequencies, 'Hetero-
dyne frequencies, Hot bands. Molecular constants.

Heterodyne frequency measurements are reported for

absorption transitions of N20 in the frequency range
from 1257 to 1335 cm(-1). The measurements use a
CO laser as a transfer oscillator whose frequency is

measured directly against combinations of frequencies
of two stabilized C02 lasers whose frequencies are
well known. A tunable diode laser is locked to the N20
absorption feature and the frequency difference is

measured between the diode laser and the CO lasr.

The v3 fundamental bands of the 15N14N160 and
14N1 5N160 isotopes are reported. Measurements are
also given for the 00(sup 002-001 (sub 0) and 2(sup
0)1-02(sup 0)0, and 02(sup 2)1-02(sup 2)0 vibrational

transitions of N20. A table of frequencies is given for

the 00(sup 0)2-00(sup 0)0 band near 2560 cm(-1)
based on these and earlier measurements.

BEHAVIOR & SOCIETY

Education, Law, & Humanities

700,073

PB87-201588 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Surface Science Div.

Lead Isotope Studies of Some of the Finds from
the Serce Liman Shipwreck.
Final rept.,

I. L. Barnes, R. H. Brill, E. C. Deal, and G. V. Piercy.

1986, lip
Pub. in Proceedings of the Int. Archaeometry Symposi-
um, Washington, DC, May 14-18, 1984, pi -11 1986.

Keywords: Glass, Ceramics, Mediterranean Sea,
Turkey, 'Shipwrecks, Tracer techniques. Lead iso-

topes. Sunken ships, Undenwater archaeology.

The remains of a shipwreck at Serce Liman, along the
southern coast of Turkey, were recently excavated by
the Institute of Nautical Archaeology. The wreck was
that of a merchant ship which went down in about A.D.
1025. A major part of the cargo consisted of more than
half-a-million fragments of broken glass vessels and
chunks of glass cullet. The excavators wish to learn
whether the ship was Byzantine or Islamic, to trace the
final route of the ship, to identify the nationality of her
crew, and to learn where the glass was made. Identifi-

cation of the proveniences of the cargo, the ship's fit-

tings, and the personal belongings found on board
could provide valuable evidence for answering these
questions. Isotope determinations have been made for

lead extracted from several lead-containing objects
from the wreck. These include certain types of glass-

es, glazed ceramic wares, a bronze sword hilt, and a
group of net sinkers. The study poses a severe test for

the classification of objects and the determination of

proveniences by lead isotope studies.

700.073 9
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700.074

PB88-144142 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
Preservation of the Declaration of Independence
and ttie Constitution of the United States.

Final rept.

2 Jul 51, 21p NBS/CIRC-505
Also available from Supt. of Docs.

Keywords: Inert atrrospheres, United States, 'Historic

preservation, 'Declaration of Independence, 'Consti-

tution, 'Preservation, Physical radiation effects.

At the request of the Librarian of Congress, an investi-

gation was undertaken by the National Bureau of

Standards to determine the best means of preserving

the original copies of the Declaration of Independence
and the Constitution of the United States. Consider-

ation was given to three aspects of the problem. (1)

Preservation of the documents in an inert atmosphere.

(2) Filter to protect against harmful radiation. (3) Light-

ing conditions to improve viewing of the documents.
The report summarizes the investigation on the first

two subjects. The third subject will be discussed in a
separate report.

International Relations

700,075

PB88-137120 Not available NTIS
National Bureau of Standards, Gaithersburg, MD.
National Bureau of Standards' International Rela-

tions.

Final rept.,

H. S. Peiser. 1980, 5p
Pub. in Proceedings of Commonwealth Regional Me-
trology Programme, Report on the First Review Meet-
ing, Wellington, New Zealand, October 29-November
9, 1979, v2 p39-43 Apr 80.

Keywords: 'International Relations, Meetings, Interna-

tional Cooperation, 'National Bureau of Standards.

International relations are vital to the National Bureau
of Standards. Our Director, Dr. Ernest Ambler, who
would have wished, but was unable personally, to ad-

dress you during this meeting, sends warm greetings,

especially to PEL. He is himself very interested in the

international and regional cooperative programmes of

NBS. As his maturing years were spent within the

Commonwealth, he would have appreciated participat-

ing in a meeting co-sponsored by the Commonwealth
Science Council.

Job Training & Career Development

700,076

PB88-1 38862 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Semiconductor Electronics Div.

Beginning at a Government Agency.
Final rept.,

J. S. Suehle. 1984, 1p
Pub. in Engineering Horizons, p52 1984.

Keywords: 'Engineers, 'Personnel development. Gov-
ernment, Laboratories, Reprints.

The author suggests that graduating engineers may
want to consider beginning their professional careers

in a government laboratory and outlines reasons why.

BIOMEDICAL
TECHNOLOGY &
HUMAN FACTORS

ENGINEERING

Biomedical Instrumentation &
Bioengineering

700,077
PB87-218293 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Metallurgy Div.

Generation of Separate Density and Compressibil-
ity Images In Tissue.
Final rept.,

S. J. Norton. Jul 83, 13p
Pub. in Ultrasonic Imaging 5, n3 p240-252 Jul 83.

Keywords: 'Compressibility, 'Density, Imaging, Re-
prints, 'Diffusion tomography. Image reconstruction,

Ultrasonic tomography.

A method is suggested for reconstructing separate
images of the variations in density and compressibility

in the same tissue sample. The images can be ob-
tained from near-scattering measurements using only

two long, rectangular transducer elements. As in dif-

fraction tomography, 180 degrees access around the

region of interest is required. The approach differs

from conventional diffraction tomography, however, in

that no transducer arrays are required and broadband
illumination is used. A flat transducer, assumed long

relative to the extent of the object, is used as a source
of broadband, plane-wave illumination, and as a re-

ceiver of the backscattered sound. A second transduc-

er, oriented at a different angle with respect to the first,

is used as a receiver only. The two transducers are
rotated together 180 degrees around the object, and
backscattering measurements are performed during

the rotation. The arrangement can be shown to sample
the plane-wave spectrum of the object directly, and
provides sufficient information to reconstruct inde-

pendent images of the variations in both the density

and compressibility of the scattering medium. Image
resolution is limited by the bandwidth of the illuminat-

ing sound.

700,078
PB88-1 10739 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Adsorption of PMDM, the Adduct of Pyromellltic

DIanhydrlde with 2-hydroxyethyl Methacrylate, on
Hydroxyapatite.
Final rept.,

D. N. Misra, and R. L. Bowen. 1987, 8p
Sponsored by American Dental Association Health

Foundation, Chicago, IL.

Pub. in Colloids and Surfaces 26, pi 01 -1 08 1 987.

Keywords: 'Dentin, 'Dental materials, Calcium phos-
phates. Adsorption, Enamels, Bonding, Reprints, Apa-
tites.

Adsorption of an isomeric mixture of the adduct of pyr-

omellltic dianhydride with 2-hydroxy-ethyl methacry-
late, PMDM, from ethanolic solutions onto synthetic

hydroxyapatite was studied at 23 degrees C. This was
done to determine if PMDM adsorbs on synthetic hy-

droxyapatite surfaces and to elucidate its role in a pro-

cedure for bonding composites with dentin and
enamel.

700,079
PB88-1 22072 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Dental Adhesive Bonding.
Final rept.,

R. L. Bowen. 1987, 1p
Sponsored by American Dental Association Health

Foundation, Chicago, IL.

Pub. in Update, p8 Aug/Sep 87.

Keywords: 'Dental materials, 'Enamels, Bonding, Ad-
hesion, Reprints.

After decades of research, a combined dentin and
enamel bonding method developed at the Paffen-

barger Research Center, National Bureau of Stand-
ards, is beginning to address and minimize problems
associated with the adhesion of dental composites to

tooth surfaces. At the conclusion of a five-year clinical

trial, it is hoped that new products based on these new
adhesive materials will be introduced into U.S. and
international dental materials markets.

700,080
PB88-141106 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Ceramics Div.

High Resolution Radiography: Applications to Bio-
medical Imaging.
Final rept.,

R. C. Dobbyn, M. Kuriyama, S. Takagi, and L. C.

Chow. 1987, 4p
Grants PHS-DE-05030, PHS-DE-06060-01
Sponsored by Public Health Service, Rockville, MD.
Pub. in Proceedings of the Southern Biomedical Engi-

neering Conference (6th), Dallas, TX., October 23-24,

1987, pi 94-1 97.

Keywords: 'Meetings, 'Radiography, X rays, 'Biomed-
ical imaging, Microradiography.

The superior spatial resolution obtained with parallel-

beam microradiography over conventional contact mi-

croradiography has allowed us to image microstnjc-

tural features of dental hard tissue not previously re-

ported. The efforts to extend these techniques to pro-

vide a real-time capability for viewing in situ deminerali-

zation and remineralization effects, at and below the 1

um level, have resulted in an instrument with several

novel and unique features having direct application to

biomedical imaging. Using a synchrotron radiation

source of x-rays and diffraction image magnification,

the authors are now able to eliminate undesired scat-

tered radiation. In addition, the energy range over
which the instrument operates allows one to change
magnification at will (x-ray zoom lens) and gives con-
siderable flexibility in optimizing image contrast.

700,081
PB88-141270 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Organic Analytical Research Div.

Research Directions for Bfoanalytlcal Sensors De-
velopment.
Final rept.,

R. A. Durst, A. L. Plant, L. L. Brown, R. M. Kannuck,
and J. M. Bellama. 1986, 12p
Pub. in Bioelectroanalytical Symposium (1st), p3-14
1986.

Keywords: 'Bioinstrumentation, Detectors, Reprints.

Bioanalytical sensors (biosensors) are a relatively new
class of analytical devices which use biological com-
ponents for the recognition of specific analytes and the

measurement of the resulting amplified chemical per-

turbation. Both electrochemical (voltammetric) and op-
tical (fluorescence) measurements will be used to

quantify the extent of analyte-induced biochemical re-

action. As envisioned in the research, the biosensors
will consist of three components: biological receptors,

liposomes (for marker encapsulation), and electro-

chemical and optical detectors. The sensitivity of elec-

trochemical detection is improved by the modification

of electrodes with ion-exchange polymers. The use of

the electrode in conjunction with complement or sur-

factant lysis of marker-containing liposomes provides

a novel approach to the development of an extremely
sensitive bioanalytical sensor.

700,082
PB88-147558 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Inorganic Analytical Research Div.

Laser Resonance Ionization Mass Spectrometry.
Final rept.,

J. D. Fassett, L. J. Moore, J. C. Travis, and J. R.

DeVoe. 1985, 6p
Pub. in Science 230, n4723 p262-267 1985.

Keywords: 'Lasers, Reprints, 'Inorganic analysis,

'Mass spectrometers. Resonant ionization, Ultratrace

analysis.
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The brief review describes the recent research in the

coupling of lasers with mass spectrometers for investi-

gating resonant ionization processes of inorganic spe-

cies. The laser-mass spectrometer system promises to

make significant improvements in ionization efficiency,

to reduce isoboric interferences thereby simplifying

chemical processing for isotope dilution mass spec-

trometry, and the measurement of abundance ratios.

BUILDING INDUSTRY
TECHNOLOGY

Architectural Design & Environmental
Engineering

700.083
DE^5001736 PC A03/MF= A01
National Bureau of Standards, Washington, DC.
Correlations of Solar Irradlance and Daylight Illu-

minance for Building Energy Analysis.
G. Gillette, and S. Treado. Oct 84, 35p ORNL/Sub-
81-22201/2
Contract AC05-84OR21400

Keywords: 'Daylighting, "Buildings, Cloud Cover, Dif-

fuse Solar Racliatlon, Direct Solar Radiation, Energy
Analysis, Insolation, Seasonal Variations, Standards,
Turbidity, ERDA/320100.

The concept of luminous efficacy, the ratio of daylight

illuminance to solar irradlance, is investigated for use
in building energy analyses. Horizontal and vertical lu-

minous efficacies are evaluated as functions of solar

altitude, cloud condition, atmospheric extinction coeffi-

cient, turbidity, and season. Based on sky measure-
ments made at the National Bureau of Standards,
values of luminous efficacy for total, diffuse, and direct

beam radiation are presented. (ERA citation

09:050006)

700,084
PB87-153821 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Physics Div.

Ventilation Measurements In Large Office Building.
Final rept.,

A. K. Persily, and R. A. Grot. 1984, 1p
Sponsored by Public Buildings Service, Washington,
DC, and Department of Energy, Washington, DC.
Pub. in ASHRAE (American Society of Heating, Refrig-

eration and Air-Conditioning Engineers) Jnl. 26, n5 p55
1984.

Keywords: 'Ventilation, Air infiltration. Reprints,

'Office buildings. Tracer techniques, Federal build-

ings.

Ventilation rates were measured In nine office build-

ings using an automated tracer gas measurement
system. The buildings range in size from a two-story

federal building with a floor area of about 2,000 sq
meter to a 26-story office building with a floor area of

64,000 sq meter. The ventilation rates were measured
for about one hundred hours in each building over a
range of weather conditions. The results are presented
and examined for variation with time and weather. In

most cases, the ventilation rate of a building is similar

for hot and cold weather. In mild weather, outside air is

used to cool the building and the ventilation rate in-

creases. In the buildings where infiltration is a signifi-

cant portion of the total ventilation rate, this total rate

exhibits a dependence on weather conditions. The
measured ventilation rates are discussed in relation to

the outside air intake strategy in each building.

700,085
PB87-161899 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Physics Div.

Pressurlzatlon Testing of Federal Buildings.
Final rept.,

A. K. Persily, and R. A. Grot. 1986, 17p
Sponsored by General Services Administration, Wash-
ington, DC.
Pub. in American Society for Testing and Materials
Special Technical Publication 904, p1 84-200 1986.

Keyvyords: Pressurizing, Reprints, 'Federal buildings,

'Airtightness, Air infiltration.

Seven federal buildings ranging in size from 1900 to

48,000 sq. meter of floor area were pressure tested to

determine the airtightness of the building envelopes.

These tests are part of a larger project to evaluate the

thermal integrity of the envelopes of federal buildings.

The buildings were pressurized using the air-handling

equipment in the buildings and a constant-injection,

tracer gas technique to measure the airflow through
the fans. In addition, selected windows in some of

these buildings were pressure tested separately to de-

termine the airtightness of individual components. The
results of the whole building and component pressur-

lzatlon tests are presented and discussed. In addition,

the component pressurlzatlon test results are used to

estimate the contribution of the windows to the total

building air leakage. The results of the building pres-

surlzatlon tests are compared empirically to measured
infiltration rates on the same buildings. The large build-

ing infiltration model developed by Shaw and Tamura
of the National Research Council of Canada is applied

to the buildings to predict air infiltration rates induced
by weather.

700.086
PB87- 16 1907 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Physics Div.

Measurements of Air Infiltration and Airtightness
In Passive Solar Homes.
Final rept.,

A. K. Persily. 1986, 15p
Contract DE-AII01-76PR06010
Sponsored by Department of Energy, Washington, DC.
Pub. in American Society for Testing and Materials

Special Technical Publication 904, p46-60 1986.

Keywords: 'Houses, Reprints, 'Airtightness, Passive
solar heating systems. Passive solar cooling systems.

The airtightness of 82 passive solar homes located

throughout the United States was studied using tracer

gas measurements of air infiltration and pressurlzatlon

testing. The air infiltration measurements employed
the tracer gas decay technique in a low-cost mode em-
ploying air sample bags and off-site infiltration determi-

nation. The infiltration rates measured under natural

conditions ranged from about 0.05 to almost 2 air

changes per hour (ACH). The pressurlzatlon test re-

sults ranged from 1 to more than 30 ACH at 50 Pa, with

an average of about 10 ACH. By comparing the pres-

surization measurements on these homes to measure-
ments on other homes, the passive solar homes were
found to be in general no tighter than other U.S.

homes. The air infiltration and pressurization measure-
ments of the Class B homes were compared using ex-

isting infiltration models and other empirical relations.

700,087
PB87-173761 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Physics Div.

Effect of Wall Mass on the Summer Space Cooling
of Residences.
Final rept.,

D. M. Burch, S. A. Malcolm, and K. L. Davis. 1984,

1p
Pub. in ASHRAE (American Society of Heating, Refrig-

erating and Air-Conditioning Engineers) Jnl. 26, n5 p39
1984.

Keywords: 'Residential buildings, 'Walls, 'Cooling
load, Reprints, Thermal mass. Energy conservation.

Six test buildings were extensively instrumented for

measuring summer space cooling loads and indoor

comfort. The test buildings were 20x20 ft (6.1x6.1m)
one-room buildings and had the same floor plan and
orientation. They were identical, except for the wall

construction, which was as follows: insulated light-

weight wood frame; uninsulated lightweight wood
frame; uninsulated masonry with outside mass; uninsu-

lated masonry; log; and insulated masonry with inside

mass. The test buildings were exposed to summer cli-

mate at Gaithersburg, MD. Tests were carried out to

investigate the effect of wall mass on the space cool-

ing requirements when the test buildings were operat-

ed in the following fashions: fixed indoor thermostat
setting of 65 degree F (1 8 degree C), fixed indoor ther-

mostat setting of 76 degree F (24 degree C), and night

ventilation cooling. The purpose of the test with a fixed

indoor thermostat setting of 65 degree F (18 degree C)
was to simulate building performance with a thermo-
stat setting of 76 degree F (24 degree C) which would

occur in hotter climates. The study conclusively dem-
onstrates the existance of a thermal mass effect on
daily cooling requirements, peak cooling load, and the
cooling energy savings achieved by night ventilation

for the six test buildings.

700.088

PB87-1 74306 PC A05/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Environment Div.

Field Performance of Three Residential Heat
Pumps In the Heating Mode,
J. Y. Kao, W. J. Mulroy, and D. A. Didion. Feb 87,

80p NBSIR-87/3528
Sponsored by Department of Energy, Washington, DC.

Keywords: 'Heat pumps. Residential buildings. Space
heating. Defrosting, Field tests. Houses.

The report presents the results of a field performance
study of three heat pumps operating in the heating

mode. The objective of this study was to evaluate the

thermal, energy, defrosting, cycling, and other related

performance under in-situ conditions and to confirm

the validity of Department of Energy (DoE) test proce-

dures by comparing these field results with those ob-
tained in the laboratories. The seasonal COPs without

auxiliary heat were 1 .83, 2.31 , and 1 .92. The seasonal
COPs with auxiliary heat were 1.71, 1.95, and 1.60.

General agreement was found in two houses for cy-

cling rates and building load estimation. Defrost penal-

ty was found to be light above 40 deg F. One house
was analyzed for cyclic performances. The cyclic deg-
radation factor (CD) was found to be worse than the
optional factor (0.25) of the DoE procedure.

700.089

PB87-180253 PCA11/MFA01
National Bureau of Standards (NEL), Gaithersburg,

MD. Applied Economics Group.
Comprehensive Guide for Least-Cost Energy Deci-
sions,
R. T. Ruegg, and S. R. Petersen. Jan 87, 245p NBS/
SP-709
Also available from Supt. of Docs as SN003-003-
02790-1. Library of Congress catalog card no. 86-

600605. Prepared in cooperation with Catholic Univ. of

America, Washington, DC. Sponsored by Department
of Energy, Washington, DC.

Keyvyords: 'Energy conservation, 'Cost analysis. Eco-
nomic analysis. Federal buildings. Computer applica-

tions.

The purpose of the book is to assist builders, building

designers, owners, and operators to find a balance be-

tween energy consumption and energy conservation
which will result in more cost-effective buildings. It as-

sists in four ways: by guiding the decision maker to ask
the right economic questions; by showing how to

evaluate the cost effectiveness of energy conservation
and renewable energy investments; by providing two
computational aids- worksheets and a computer pro-

gram; and by supplying some of the data that are
needed to make the evaluations.

700.090

PB87-184750 CP D99
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Applied Mathematics.
NBSLCC Program (for Microcomputers).
Software,

S. R. Petersen, and R. T. Ruegg. Apr 87, 1 diskette

NBS/SW/DK-87/006
The software is contained on 5 1/4-inch diskette,

double sided, double density compatible with the IBM
PC XT AT microcomputer. Diskettes are in the ASCII
format Price includes documentation, PB87-1 80253.
Contact NTIS Computer Products for prices.

Keywords: 'Software, 'Buildings, Cost engineering.

Diskettes, 'Energy conservation, Life-cycle cost,

L=Basic, H= IBM PC; IBM PC/XT; IBM PC/AT.

The diskette provides the NBSLCC programs and re-

lated files referenced in NBS SP 709, Comprehensive
Guide for Least-Cost Energy Decisions. The NBSLCC
programs perform economic analysis of buildings,

building systems and components, with special em-
phasis on energy conservation projects. Software De-
scription: The software is written in Basic for imple-

mentation on IBM-PC/XT/AT machines using the MS-
DOS operating system. A minimum of 128K bytes of

core storage Is required.
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PB87-219135 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Physics Div.

Procedure for Measuring the Dynamic Thermal
Performance of Wall Specimens Using a Calibrat-

ed Hot Box.
Final rept.,

D. M. Burch, R. R. Zarr, T. K. Faison, B. A. Licitra,

and C. E. Arnold. 1987, 13p
Sponsored by Department of Energy, Washington, DC.
Pub. in ASHRAE (American Society of Heating, Refrig-

eration and Air-Conditioning Engineers) Transactions,

v93pt213p1987.

Keywords: 'Walls, "Composite materials, * Heat trans-

fer, Measurement, Finite difference theory, Polysty-

rene, Thermal insulation, Reprints.

An experimental procedure is developed that permits a
calibrated hot box to be used to measure the transient

heat-transfer rate through a composite wall specimen.
In this procedure, a composite wall specimen is in-

stalled between the metering and climatic chambers of

a calibrated hot box (CHB), and a time-dependent out-

door climatic condition, such as a sol-air diurnal tem-
perature cycle, is generated in the climatic chamber.
The metering chamber is maintained at a typical indoor

condition and is used as a calorimeter. The transient

hteat-transfer rate through the wall specimen at hourly

time steps is determined from an energy balance of

the metering chamber. In the energy balance, the time-

dependent heat-transfer rate through the specimen
support frame is predicted using a finite-difference

model, and the energy-storage rate within the metering
chamber is predicted using a semi-empirical model. A
dynamic calibration test was conducted to investigate

the accuracy of this procedure. A masonary wall, com-
prised of 4-in-thick (0.1 m) polystyrene insulation and
5.6-in-thick (0.14 m) solid concrete block and having
known heat-transfer properties, was tested. Good
agreement was observed between the measured-and-
predicted-specimen heat-transfer rates, thereby sup-
porting the validity of the energy balance under dy-

namic conditions.

700.092

PB88-122122 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Equipment Div.

Refrigerant Migration in a Spiit-Unit Air Condition-
er.

Final rept.,

W. J. Mulroy, and D. A. Didion. 1985, 14p
Pub. in ASHRAE (American Society of Heating, Refrig-

erating and Air-Conditioning Engineers) Transactions
91, pt1A pi 93-206 1985.

Keywords: "Refrigerants, *Air conditioners, Measure-
ment, Capacity, Performance evaluation. Cyclic loads.

Tests, Standards, Mathematical models. Reprints.

The relationship between cyclic refrigerant migration

and cyclic loss for a residential, split-system air condi-

tioner has been investigated. The cyclic refrigerant mi-

gration was measured at different points in the operat-
ing cycle by simultaneously shutting five pneumatically
operated valves that isolated the refrigerant in the
major system components. The refrigerant was then
removed, weighed, and returned to the system. The
unit tested was found to have a high initial capacity as
migrated refrigerant was removed from the evaporator
and then a low, slowly increasing capacity as trapped
refrigerant was returned to the system from the accu-
mulator. The unit performance was also compared to

single and double time constant regressive approxima-
tions and to the time constant calculated from the
evaporator mass and heat transfer coefficient.

700,093

PB88-122130 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Equipment Div.

Testing and Rating Solar Domestic Hot Water Sys-
tems Using ASHRAE (American Society of Heat-
ing, Refrigeration and Alr-Condltioning Engineers)
Standard 95-1981.
Final rept.,

A. H. Fanney, K. A. Reed, and J. E. Hill. 1983, 30p
Sponsored by Department of Energy, Washington, DC.
Pub. in Proceedings of Solar '83 International Solar
Energy Symposium, Palma de Mallorca, Spain, Octo-
ber 2-6, 1983, pi 35-1 85.

Keyvyords: * Solar heating, *Hot water heating. Resi-
dential buildings. Tests, Standards, Performance eval-

uation. Solar collectors. Reprints.

ASHRAE has recently adopted ASHRAE Standard 95-

1981, Methods of Testing to Determine the Thermal
Performance of Solar Domestic Water-Heating Sys-
tems. The Standard requires the complete system, in-

cluding auxiliary energy sources, to be assembled in

the laboratory and subjected to a daily hot water load
and irradiation profile until the daily system perform-
ance is repeatable. Data are then collected and ana-
lyzed to determine the fraction of the daily energy re-

quirements met by solar energy. The system's solar

collector array can be irradiated by a solar simulator or

the net thermal energy delivered by an irradiated col-

lector array may be provided by the use of a nonirra-

diated array in series with a conventional energy
source.

700,094
PB88-122148 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Equipment Div.

Effect of Wail Mass on the Annual Space Heating
and Cooling Loads of Residences.
Final rept.,

D. M. Burch, and B. A. Licitra. 1987, 8p
Pub. in Proceedings of International Congress of Build-

ing Energy Management (3rd), ICBEM '87, Lausanne,
Switzerland, September 28-October 2, 1987, p248-
255.

Keywords: *Walls, *Space heating, 'Residential build-

ings. Insulation, Computer programming, Climate,

Wood construction. Temperature, Reprints, TARP
computer programming.

The space heating and cooling loads for a house con-
taining partition walls and interior furnishings is simu-
lated using a computer program called TARP. Sepa-
rate computer runs are carried out for the following

wall constructions: insulated wood frame: Insulated

masonry with mass on the exterior; and insulated ma-
sonry with insulations sandwiched between interior

and exterior mass. The reductions in annual space
heating and cooling loads achieved in the houses with

masonry wall construction compared to identical

houses with lightweight wood-frame wall construction
are computed for five climates.

700.095
PB88-128640 PC A08/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Physics Div.

Fenestration Design for Building Atria,

S. J. Treado, D. B. Holland, J. W. Bean, and G. L
Gillette. Sep 87, 170p NBSIR-87/3594
Sponsored by Department of Energy, Washington,
DC, and American Architectural Mfrs. Association,

Des Plaines, IL.

Keywords: 'Architecture, 'Windows, 'Buildings,

'Atria, Computerized simulation. Design,
Graphs(Charts), 'Energy efficiency.

The influence of fenestration design on building

energy performance is evaluated, based on measure-
ments in four atrtium buildings and a series of detailed

computer simulations using TARP and CEL-1. The
impact of glazing area and solar-optical properties is

examined for a linear and central atrium building for

eight geographical locations. The usefulness of auto-

matic solar shading and heat storage strategies is also

investigated. Guidelines are presented for effective

design of atrium fenestration.

700.096
PB88-1 28996 PC A07/MF A01
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Characterization of MIcroenvironments and the
Degradation of Archival Records: A Research Pro-
gram,
E. Passaglia. Oct 87, 129p NBSIR-87/3635

Keywords: 'Archives, 'Air pollution, 'Papers, Environ-
mental engineering. Sulfur dioxide. Nitrogen oxides.

Ozone, Temperature, Humidity, Storage, 'Air pollution

effects(Materials), Microenvironments.

Air pollutants increase the rate of degradation of docu-
ments and records in archival storage. However, with

the exception of books, most of these documents and
records are not exposed to the ambient environment
of the archive stacks. They are instead stored in con-

tainers of various kinds. The records therefore experi-

ence the microenvironment of the interior of the con-
tainer, which may be more benign than the macroen-
vironment exterior to it. In the report, the environment
inside a container, and any changes that can occur in it

as the exterior environment changes, is modelled. On
the basis of the modelling, and what is known about
the effects of pollutants on the degradation of archival

records, a research program designed to lead to an
understanding of the maximum benefit that could be
obtained with various containers is laid out. The design
and materials of construction are specifically dis-

cussed.

700.097
PB88-129887 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Mathematical Analysis Div.

Allocating Funds among Projects with Variable De-
signs and Sizes.
Final rept.,

R. T. Ruegg. 1987, 5p
Pub. in Heating/Piping/Air Conditioning 59, n9 p75-79
Sep 87.

Keywords: 'Heating, 'Energy conservation, 'Air con-
ditioning. Project planning, Economic analysis. Cost ef-

fectiveness. Return on investment. Allocations, Guide-
lines, Reprints, 'Funds, Budgeting.

When funds are limited, upgrading the design or in-

creasing the size of variable-design/size projects may
mean choosing fewer total projects. The paper pro-

vides guidelines for designing, sizing, and selecting

projects under alternative budgetary conditions in

order to maximize the return on the total investment. It

emphasizes and illustrates with examples, the impor-
tance of identifying the appropriate budgetary per-

spective.

700.098

PB88-141163 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Physics Div.

Aerial Thermography and Spot Radiometer Appli-
cations for Detecting Thermal Anomalies of Office
Buildings.
Final rept.,

Y. M. Chang, and L. S. Galowin. 1985, 12p
Sponsored by General Services Administration, Wash-
ington, DC.
Pub. in Thermal Infrared Sensing for Diagnostics and
Control (Thermosense VII), v520 pi 78-1 89 1 985.

Keywords: 'Heat losses, 'Infrared thermography, 'Ra-
diometers, Aerial monitoring. Roofs, Office buildings,

Reprints.

Aerial thermography and spot radiometer techniques
were used for the assessment of roofs and heat loss

through building envelopes of office buildings. The in-

spections were part of the diagnostic programs devel-

oped by the National Bureau of Standards (NBS) for

the General Services Administration (GSA) to evaluate
the thermal integrity of new and existing office build-

ings. The infrared inspections by aerial thermography
and spot radiometer measurements were performed
by outside contractors; all other tests were performed
by NBS. The paper presents the analysis and results

reported by the contractors, and discusses the capa-
bilities and limitations of equipment with recommenda-
tions for aerial thermography and spot radiometer in-

spections on office buildings.

700.099

PB88-1 52327 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Physics Div.

Review of Tracer-Gas Techniques for Measuring
Airflows In Buildings.
Final rept.,

P. L. Lagus, and A. K. Persily. 1985, 13p
Pub. in ASHRAE (American Society of Heating, Refrig-

erating and Air-Conditioning Engineers) Transactions

91, pt2B pi 075-1 087 1985.

Keywords: 'Air infiltration, 'Tracer techniques. Ventila-

tion, Commercial buildings. Reprints.

The paper describes tracer gas measuring techniques
that have been used to characterize ventilation and air

infiltration in buildings, with an emphasis on recent de-

velopments and applications in large industrial and
commercial structures. Fundamentals and applica-
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tions are presented for both single and multiple tracer

gas methods.

Building Equipment, Furnishings, &
IVIaintenance

700. 100
PB87- 17 1492 PC A04/MF A0

1

National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
STOVE: A Predictive Model for Heat Transfer from
Solid-Fuel Appliances,
R. D. Peacock, and R. A. Dipert. Feb 87, 67p
NBSIR-86/3300

Keywords: *Heating equipment, "Chimneys, *Fire

safety. Walls, Heat transfer, Radiant heating. Fire

tests. Models, Computer programs, "Wood burning ap-
pliances, STOVE computer program, Fortran 77 pro-

gramming language.

A computer implementation of a model to predict tem-
peratures on wall and wall protector surfaces exposed
to the heating of an appliance such as a solid fuel heat-

ing appliance is described. A steady state heat transfer

model with flexibility to describe a generalized method
of protection for a combustible wall surface is present-

ed along with a computer program implementing the
model. Good agreement was found comparing the

model predictions with data previously collected during

full scale experiments conducted to evaluate the effec-

tiveness of generic methods of wall protection in re-

ducing temperatures on combustible wall surfaces. Ex-

tensive references of research related to solid fuel

heating safety are included.

700, 101
PB87-182002 PC A05/tu1F A01
Dayton Univ., OH. Research Inst.

Description and Results of Furniture Fire IModuies
Within FAST (HEMFAST (Heat and IMass Transport
of Furniture Fire, Smoke and Toxic Gases)).
Interim technical rept. 1 Jun 85-1 Jun 86,

M. Dietenberger. Mar 87, 76p NBS/GCR-87/527
Grant NANB-D0557
Sponsored by National Bureau of Standards (NEL),
Gaithersburg, MD. Center for Fire Research.

Keywords: *Fire tests, Furniture, Smoke, Computer-
ized simulation, Fortran. HEMFAST computer pro-

gram.

The Heat and Mass Transport of Furniture Fire, Smoke
and Toxic Gases (HEMFAST) program simulated the
furniture fire and the toxic gas grovrth in a room and its

spread to the other rooms. This was achieved by incor-

porating an improved furniture fire model into the
FAST model in current usage at NBS. The furniture fire

model was designed to be self-controllable in simulat-
ing a fire source utilizing as inputs only the bench scale
data of new scalable material burning rates, flame
spreading, thermal ignition, and the flame properties of

the following: soot volume fraction, C02 and H20
mass fractions of fuel weight, and gas temperatures.
Since the Hottels' zoning method was used in the ther-

mal radiation model it was possible to consider surface
emissivities less than unity on all surface elements,
and to consider three isothermal gray gas volumes
which are the high-temperature flaming plume, the
sooty upper gas layer, and the lower gas layer at 50%
relative humidity. Some salient features are noted in

the simulation of a sample fire grov/th on a furniture

mockup.

700, 102
PB87-200390 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Building Technology.
Performance of Instantaneous Gas-Fired Water
Heaters,
J. E. Harris, and J. Greenberg. May 87, 60p NBSIR-
87/3537
Sponsored by Department of Energy, Washington, DC.
Building Equipment Div.

Keywords: *Water heaters, 'Energy efficiency. Energy
conservation. Performance tests. Gas appliances,
Tankless water heaters.

Four different instantaneous, gas-fired water heaters
were tested to develop a test method to determine re-

covery efficiency (Er) and energy factor (EF). All four of

the water heaters were from foreign countries (West
Germany, the United Kingdom, France and Japan).

Various flow rates and water draws were used during

the tests to determine their influence on the recovery
efficiency and energy factor. In addition, the pilot light

power consumption was measured to determine the

effect of a variable pilot light power rate on the energy
factor. The use of recovery efficiency as a perform-
ance index seems appropriate for these units, howev-
er, the use of energy factor as presently calculated,

needs further study.

700. 103
PB87-201786 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Fire Research.
Ceiling Jet-Driven Wail Flows In Compartment
Fires,

L. Y. Cooper. Apr 87, 27p NBSIR-87/3535

Keywords: 'Buildings, 'Fires, Air flow. Walls,

Ceilings(Architecture), Penetration, Flow rate. Flame
propagation. Heat transfer. Plumes.

Analytic estimates are developed for the early depth of

penetration of and the lateral entrainment into nega-
tively buoyant, ceiling jet-driven wall flows which are

generic to compartment fire scenarios. When walls are

not too far from the fire source, of the order of the fire-

to-ceiling distance, it is found that the penetration of

the downward flow near such walls is a large fraction

of the fire-to-ceiling distance itself, and that this frac-

tion is relatively independent of the details of fire size,

spacings, etc. Also, net rate of entrainment into the

wall flow as it is buoyed back upward to the ceiling

elevation is found to be several times larger than the

flow rate of the driving ceiling jet flow immediately up-

stream of ceiling jet - wall impingement.

700, 104
PB87-201851 PC A10/MF A01
California Inst, of Tech., Pasadena. Guggenheim Jet

Propulsion Center.

Entrainment, Chemistry, and Structure of Fire

Plumes,
S. J. Toner, E. E. Zukoski, and T. Kubota. Apr 87,

223p NBS/GCR-87/528
Grant NANB-600638
Sponsored by National Bureau of Standards (NEL),
Gaithersburg, MD. Center for Fire Research.

Keywords: 'Fires, 'Flames, 'Buildings, Plumes,
Carbon monoxide. Soot, Combustion products, Stoi-

chiometry. Gas analysis. Mathematical models.

The paper examines the chemistry of a flame as it im-

pinges on a hot vitiated atmosphere. Several of the
products of combustion (CO, soot etc.) are measured
as a function of flame impingement, length of the flame
below the hot layer and size of the fire.

700. 105
PB87-201869 PC A06/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Fire Research.
Cigarette Ignition of Soft Furnishings - A Literature
Review with Commentary,
J. F. Krasny. Apr 87, 109p NBSIR-87/3509

Keywords: 'Ignition, 'Furniture, 'Upholstery, Combus-
tion, Flammability testing. Bedding equipment, 'Ciga-
rette smoking.

Literature pertinent to the ignition by smoldering ciga-

rettes of upholstered furniture and mattresses (soft fur-

nishings) was searched through early 1986. This in-

cluded literature on the smoldering behavior of ciga-

rettes in air and their behavior on a variety of sub-
strates simulating soft furnishings. According to the re-

viewed literature, the smoldering behavior of ciga-
rettes on substrates differs from that of cigarettes
burning in air: on substrates, cigarette temperatures
tend to be lower, and burning rates slower. These dif-

ferences seem to be larger for substrates which ignite

than for those which self-extinguish after the cigarette
burns out. The characteristics of soft furnishings which
insure resistance to cigarette ignition have been estab-
lished, but those of cigarettes with low propensity to
ignite furnishings have not.

700, 106
PB87-233771 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Fire Safety Technology Div.

Elevators as a Means of Fire Escape.
Final rept.,

J. H. Klote. 1983, 16p
See also PB82-230269.
Pub. in ASHRAE Transactions, v89 part IB p362-377
1983.

Keywords: 'Fires, 'Elevators(Lifts), 'Escape systems,
Evacuating(Transportation), Handicapped persons.
Field tests. Air flow, Pressurizing, Reprints, 'Building

fires, Fire exits.

The paper is the initial report of an ongoing project to

investigate the use of elevators as a means of fire

escape for the handicapped. The 'i«^f= ' '

-

fire evacuation poses a problem lOi ^j^^,..-

cannot use stairs because of physical disabilities. The
paper discusses some of the major problems associat-

ed with the use of elevators as a means of fire exit and
proposes a conceptual solution to those problems. A
report is made on field tests of four buildings with ele-

vator protection systems. These protection systems
and their interactions with other systems are exam-
ined.

700. 107

PB88-155825 PC A05/MF A01
Maryland Univ., College Park. Dept. of Fire Protection
Engineering.

Development of Cost Effective Techniques for Al-

leviating Water Supply Deficiencies in a Residen-
tial Sprinkler System,
J. A. Milke, and J. L Bryan. Nov 87, 76p NBS/GCR-
87/533
Grant NANB-D0720
Sponsored by National Bureau of Standards (NEL),
Gaithersburg, MD. Center for Fire Research, and Fire

Administration, Emmitsburg, MD.

Keywords: 'Sprinkler systems, 'Residential buildings,

'Water supply. Houses.

Simple cost effective techniques for alleviating water
supply deficiencies in a residential sprinkler system in-

stalled in a one- or two-family dwelling have been ex-
amined. The equipment associated with compensating
for an inadequate municipal water supply using water
storage tanks, booster pumps, and large diameter pipe
have been investigated for efficiency and cost effec-

tiveness. Hydraulically-designed, NFPA 13D, residen-

tial sprinkler systems in seven residences were used
to carry out this research.

Building Standards & Codes

700, 108

PB87-180865 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Building Materials Div.

Standards-Tools for Excellence.
Final rept.,

R. D. Dikkers. 1987, 2p
Sponsored by National Inst, of Corrections, Washing-
ton, DC.
Pub. in Corrections Today, v49 n2 pi 70-1 71 Apr 87.

Keywords: 'Building codes. Electronic security.

Window glazing. Reprints, 'Correctional facilities,

'Jails.

General information on the development and use of

building standards, and the need for guidelines, test

methods, and other standards to assist in the selection
of building materials, components, and systems for

use in correctional facilities Qails prisons, etc.) is pre-

sented. The plans for a NBS project to address the
development of standards for correctional facility prod-
ucts and systems is also briefly described.

700, 109
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National Bureau of Standards (NEL), Gaithersburg,
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SASE - Standards Analysis, Synthesis and Expres-
sion Program: User Manual,
S. J. Fenves, M. T. Slava, and J. P. Barnett. Apr 87,

143p NBSIR-87/3514
Prepared in cooperation with Carnegie-Mellon Univ.,

Pittsburgh, PA. Dept. of Civil Engineering.
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programs). Earthquake engineering.

The Standards Analysis, Synthesis and Expression
(SASE) program is intended to assist organizations en-

gaged in the formulation, promulgation and mainte-
nance of standards. It is expected that the user of

SASE is familiar with the tutorial material contained in

the report Introduction to SASE: Standards, Analysis,

Synthesis and Expression. The manual is intended to

provide detailed user instructions and serve as the ref-

erence manual on the use of the SASE program.

700,110
PB87-209052 PC A09/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Building Technology.
Introduction to SASE: Standards Analysis, Synthe-
sis, and Expression,
S. J. Fenves, R. N. Wright, F. I. Stahl, and K. A.

Reed. May 87, 188p NBSIR-87/3513
See also PB87-201844. Prepared in cooperation with

Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Civil

Engineering.

Keywords: "Standards, "Building codes. Building,

Classification, Standardization, Methodology, "SASE
system, Knowledge representation.

The Standards Analysis, Synthesis, and Expression
(SASE) methodology provides an objective and rigor-

ous representation of the meaning of a standard. It is

intended to assist organizations engaged in the formu-
lation, promulgation, and maintenance of standards. In

this discussion, the term standard includes all types of

normative documents used to define the required

qualities of buildings, building products, materials, or

building processes. The term includes legal building

regulations, consensus standards such as those of the
American National Standards Institute and of the Inter-

national Organization for Standardization, and proprie-

tary specifications. Standards from many technology
areas should be equally amenable to the SASE meth-
odology. However, the methodology and the informa-

tion models on which it is based have been tested ex-

tensively only in areas of building technology.

700, 1 1
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PB88-147715 Not available NTIS
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Applying Expert Systems to Building Standards.
Final rept.,

K. A. Reed. 1987, 2p
Pub. in Building Design and Construction 28, n11 p72-
73 Nov 87.

Keywords: "Building codes, "Expert systems, Stand-
ards, Integrated systems, Reprints.

Current activity in the Computer Integrated Construc-
tion Program relating to standards and expert systems
is summarized.

Construction IVIanagement &
Techniques
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PB87-164042 Not available NTIS
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New Concepts for Construction Practice Stand-
ards for Excavations.
Final rept.,

F. Y. Yol<el, R. M. Chung, and R. L. Stanevich. Apr
81, 6p
Pub. in Concrete Pipe News, pi -6 Apr 81

.
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tion industry. Standards, Reprints.

A previous NBS study concluded that it is in many in-

stances not practical to require that an engineer
design the shoring or determine the steepest allow-
able sideslope for shallow excavations (excavations
less than 20 feet deep which cause most of the acci-

dents in excavation cave-ins). Thus, it is necessary to

have a standard or regulations which can be under-
stood and implemented by supervisory personnel in

the field. The important features of a Standard Practice

are discussed.
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PB88-1 29903 Not available NTIS
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"Discounted payback. Economic indicators.

Construction planners and building owners use pay-
back frequently as an index of economic performance.
Discounted payback, which considers the time value
of money in measuring the time to project payoff, is a
more accurate index of project cost effectiveness than
simple payback. But being more difficult to calculate, it

is used less often than simple payback. The paper pro-

vides a unique set of graphs that helps decision

makers find discounted payback quickly and easily

without complex calculations. Appropriate applications

of simple and discounted payback are described. Ex-

amples of economic efficiency losses from using pay-
back instead of more appropriate evaluation measures
and from using simple instead of discounted payback
are presented.

Construction Materials, Components,
& Equipment
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Final repL,
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Diagonal bracing systems are frequently employed in

steel framed structures to provide stability and to resist

both wind and seismic loads. It is common in such
bracing systems to use gusset plates to attach the di-

agonal braces to the main framing members. Analyti-

cal studies have shown that the force distribution in a
gusseted connection depends upon all of the structur-

al components constituting the connection Including

the gusset plate, diagonal brace or braces, column,
beam, and fasteners (bolts or welds). Research is cur-

rently in progress at the National Bureau of Standards
(NBS) to determine experimentally the behavior of

gusseted, connections. Three 3/4-scale braced frame
subassemblages, each with a different connection
detail will be tested. The objectives of the NBS experi-

mental program on braced frame connections are pre-

sented. The selection of the subassemblage to be
tested, based on prototype behavior, is described. And
the details of the proposed test specimens and loading

are given.
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The results from compression tests of seventy un-

grouted, hollow, concrete block masonry prisms are

presented. The prisms are three-high, stack-bonded

assemblages. The varied parameters in the investiga-

tion include block strength, mortar type, and mortar
bedding type (area). The resulting data include the ulti-

mate strength of the prisms and strains measured at

various locations on each prism. Major observations of

prism behavior are that mortar type has a neglible influ-

ence on prism behavior, block strength affects prism
ultimate strength in proportion to its own ultimate

strength variation, and mortar bedding type significant-

ly affects ultimate strength, its variability, strain distri-

butions, and mode of failure. It is recommended that

faceshell bedded prisms not be used as quality control

samples for masonry construction because of their dis-

turbed strain fields and higher variability of test data.
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Service Life Prediction from Accelerated Aging
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Keywords: "Construction materials, "Accelerated
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Accelerated aging test procedures used in high tech-
nology industries were applied to building products.
The emphasis in these procedures is in the mathemati-
cal analysis of the life data. One of the more success-
ful mathematical procedures is reliability theory and life

testing analysis. In the paper, the basic format of this

analysis procedure is outlined and several applications

are presented in which these techniques were applied

to predicting the service life of building materials and
products. The results of these analyses are very prom-
ising and it is concluded that reliability theory and life

testing analysis techniques should be readily adapta-
ble for predicting the service lives of a wide range of

building products and materials.
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Glass strength Degradation under Fluctuating
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Probability theory, Reprints, Wind loads.

An alternative approach for estimating the strength

degradation, and ultimately, the failure of glass clad-

ding subjected to fluctuating loadings is proposed. The
procedure is formulated using fracture mechanics con-
cepts employed previously by Evans and Fuller (1 973).

This approach is simple computationally and does not
require time integration of fluctuating stress or pres-

sure loading time histories.
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Performance criteria for the durability of building mate-
rials are needed if innovation is not to be unnecessarily
inhibited. The criteria must be relatable to the required

service lives of the materials in given applications. The
relationships will often have to be established by pre-

dicting the service life from a combination of expert

knowledge and the results of properly structured short-

term tests. In view of the importance of the predictions,
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it is essential that a standard methodology be estab-

lished for making and reporting the predictions and for

assessing their reliability. A methodology for develop-
ing tests for use in predicting service lives of building

materials and components has been standardized by
ASTM. It is ASTM E-632, Standard Practice for Devel-
oping Accelerated Tests to aid Prediction of the Serv-

ice Life of Building Components and Materials. Where-
as, in the past, predictions of service life have often

been made by individual experts, computer-based
expert systems could be used as a way of sharing

expert knowledge in the future to make decisions of

improved quality. It is conceivable that standard expert
systems could be developed and maintained by stand-
ards committees.
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formance of Window Systems,
M. E. McCabe, and W. P. Goss. Jun 87, 124p
NBSIR-87/3569
Sponsored by Bonneville Power Administration, Port-

land, OR.
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ing, U-values, Energy conservation.

The purpose of the report is to review the current

sources of information on U-values and to describe the
state of thermal test methods used for windows in

order to provide the Bonneville Power Administration
with some general guidelines in the application of ther-

mal test data for use in the Model Conservation Stand-
ards (MCS) by the Northwest Power Planning Council.

At present, considerable controversy exists in the
window industry regarding the thermal testing of win-
dows, therefore no consensus-based standards are
available.
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ysis. Impact-echo method. Green's function.

Studies of transient wave propagation in plates were
carried out to establish a basis for the impact-echo
technique as a nondestructive test for flaw detection in

concrete. The surface displacements caused by stress
waves generated by point impact on a plate were cal-

culated using both the Green's function solution and
the finite method; displacement waveforms obtained
by the two approaches showed good agreement. Dis-
placement and stress fields in a plate were studied
using finite element analysis. It was shown that tran-

sient point load applied normal to a stress-free bound-
ary gives rise to P- and S-'wakes'-disturbances trailing

the P- and S-waves. The displacement and stress
fields in each wake resemble those in the preceding
wave.
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Green's function. Impact-echo method.

The paper presents a finite element study of transient
wave propagation in plates containing planar flaws.

The effects on displacement waveforms caused by
waves diffracted from the sharp edges of a flaw are
determined. Displacement fields within a plate contain-

ing a flat-bottom hole show the interaction of transient

stress waves with a planar flaw. Waveforms obtained
from the finite element analysis were compared with

experimentally obtained waveforms.
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A numerical implementation of a zone model which will

transport fire, smoke and toxic gases in a multi-com-
partment structure. The model includes the calcula-

tions necessary for a toxic hazard evaluation of

materials.. .Software Description: The model is written

in the FORTRAN programming language for imple-
mentation on a PERKIN-ELMER 3200 computer using
the OS32/6.2 operating system. Memory requirement
is 128 Kbytes.
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RiLEM: Reunion Internationale des l^boratoires
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The paper is a review of the International Union of
Testing and Research Laboratories for Materials and
Structures (RILEM). The paper describes the forma-
tion and development of RILEM, its scope of work, cur-

rent activities and possible future directions. The work
of RILEM is to bring experts in the field of building ma-
terials, structural components, and civil engineering
structures together in order to evaluate research re-

sults, evaluate testing methods, stimulate and promote
research, and make the results of research accessible
by publishing state-of-the-art reports, technical recom-
mendations, and other technical documents. RILEM
carries out its work through 38 technical committees,
more than half of which have members from the
United States. Some committees are cosponsored by
other international organizations. Technical commit-
tees in turn sponsor technical symposia and seminars.
In addition, they prepare technical recommendations
which serve as the scientific or engineering basis for

national and international standards. The paper pre-
sents the organizational structure of RILEM, a listing of
current officers, a description of RILEM's long-range
planning effort for the 1 980's.
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A study to compare the performance properties of
weathered built-up membranes which had and had not

been subjected to an application of 'resaturant'-type

coatings has been conducted. The membrane sam-
ples (asphaltic and coal-tar pitch) which were taken
from roofs of buildings ranged in age from 14 to 26
years. Sections of these roofs had been treated with

one of three proprietary 'resaturant' type coatings. The
age of the coatings ranged from 1 2 to 29 months. The
membrane samples removed from the roofs were visu-

ally examined in the laboratory to determine their gen-
eral condition, the extent of adhesion between plies of

felts, the number of plies, and the thicknesses of the
interply bitumen.
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No abstract available.
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The feasibility of using the ultrasonic pulse echo
method and the infrared thermography method for de-
tecting the presence of voids and delaminations in ad-
hesive-bonded seams in single-ply membranes was in-

vestigated in laboratory and field exploratory studies.

Preliminary results suggest that these methods could
be used to locate voids and delaminations in seams.
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The paper describes the National Voluntary Laborato-
ry Accreditation Program (NVLAP), administered by
the National Bureau of Standards, and summarizes the
proficiency testing program for the Thermal Insulation

Materials Laboratory Accreditation Program (Insula-

tion LAP). NVLAP and its procedures for assessing,
evaluating, and accrediting laboratories are presented
briefly. The scope of the Insulation LAP is described.
The results of the proficiency testing program over a
four year period of testing are given. Eight tables show
the statistical results of data submitted by participating

laboratories for thermal transmission properties, ther-

mal conductance, surface flarnmability, settled densi-
ty, critical radiant flux, and smoldering combustion,
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standards for Building Materials, Equipment and
Systems Used in Detention and Correctional Facili-

ties.

Final rept.,
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ton, DC.
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safety. Security, Standards, Jails.

Because of equipment and system performance prob-

lems which have occurred in jails and prisons, the Na-
tional Institute of Corrections (NIC), U.S. Department
of Justice, initiated a study at the Center for Building

Technology, National Bureau of Standards (NBS) in

September 1986. The general objective of the study is

to develop guidelines, test methods and the technical

bases for standards which would assist in the selec-

tion, application, and maintenance of building materi-

als, equipment and systems for use in detention and
correctional facilities.
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Thermal analysis.

The results of fire resistance tests of six reinforced

concrete beams exposed to the standard ASTM El 19
test conditions and to a short duration high intensity

fire are described and summarized. The measured
temperatures, deflections, expansions and slopes to-

gether with the thermal and structural properties of

concrete and steel were used to validate predictive

thermal structural analysis computer programs.

Structural Analyses
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The report describes the development of probability-

based load combination criteria for the design of rein-

forced concrete shear wall structures subjected to

dead load, live load and earthquake. The proposed
design criteria are in the load and resistance factor

design (LRFD) format. The load and resistance factors

are determined for flexure and shear limit states and
target limit state probabilities. The flexure limit state is

defined according to the ACI ultimate strength formula.

The shear limit state is established from experimental
results.
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The paper describes the types of measurements re-

quired for the study of wind effects on buildings and
other structures in full scale. Also described are the

types of instruments commonly used to obtain these
measurements, their physical characteristics, and their

limitations. The paper considers sources of measure-
ment errors and describes certain hardware configura-

tions and measurement techniques that have proved
useful in conducting full-scale studies.
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The paper presents a review of recent developments
in wind engineering that have influenced or are expect-

ed to influence building code provisions and design
practice in the United States. Developments are re-

viewed in the following areas: micrometeorology, ex-

treme wind climatology, aerodynamics, structural dy-

namics, aero-elasticity, and structural reliability. Also
presented in the paper is a review of applications of

these developments to various practical design prob-

lems.
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The paper describes investigations conducted in four

areas: estimating the 60-sec constant load equivalent,

from the point of view of the panel behavior, to a wind
load with any specified time history; estimating the 60-

sec load capacity of a glass panel of any given size,

given the probabilistic description of the basic strength

properties of the glass; estimating the probabilistic de-

scription of the basic strength properties of glass from
the analysis of results of tests conducted on small

samples by the ring-on-ring test method; designing
window glass facades on a risk-consistent basis to

meet safety-related design criteria acceptable to the

building official. Main results reported include the fol-

lowing: the two-parameter Weibull distribution, hereto-

fore employed in the literature to describe the behavior
of cladding glass, is an unacceptable model; the esti-

mated 60-sec load capacity of glass panels depends
significantly upon aspect ratio; and the reliability-based

analysis and design of glass cladding can result in con-
siderable cost reductions at equal safety levels or in

considerably improved safety levels at equal costs.
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The probability of failure of a structure or member sub-
jected to directional environmental loads depends
upon the correlations between data characterizing the
loads in any two directions. The purpose of this note is

to investigate the extent to which the simplifying as-

sumption that all these correlations are zero is accept-
able in practical structural reliability. Numerical exam-
ples are presented from which it is concluded that in

the case of wind loads, for both well-behaved and hur-

ricane-prone climates, neglecting the effect of the cor-

relations results in the overestimation of failure prob-
abilities by a factor of about two or less.
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The review covers recent developments in wind engi-

neering that have influenced or are expected to influ-

ence building code provisions and design practice. De-
velopments are reviewed in the following areas: micro-

meteorology, extreme wind climatology, aerodynam-
ics, structural dynamics, aeroelasticity, and structural

reliability. Also presented in the paper is a review of

applications of these developments to various practi-

cal design problems.
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Dynamic stability of structures under periodic load has
been investigated extensively. The results from those
studies can be applied to problems related to stability

of structures subjected to seismic waves without diffi-

culty. However, the previous studies have presup-

posed that the lateral response is the primary re-

sponse and the torsional response is the secondary
one. In the paper, the lateral and torsional stability will

be considered simultaneously by including the corre-

sponding motions at the foundation level directly. The
basic equation will thus be different from the ones in

previous studies. Discussions on the types of the solu-

tions implied in the governing equations are also given.
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Estimates of the limit state probability for wood mem-
bers, where the limit state is failure by creep rupture,

must be based on analyses that take into account the

temporal characteristics of the applied loads. These
estimates require: (1) construction of appropriate load

process models; (2) a probabilistic description of wood
member strength; and (3) a cumulative damage analy-

sis. Reliability analyses of beams subjected to dead,

snow, and live loads were performed to evaluate the

effects of using different load duration models and dif-

ferent parameters in the snow and live load process
models. It was found that the most important factor

determining failure is the duration and magnitude of

the extreme load pulses. The choice of load duration

model, in contrast, was relatively unimportant. Reliabi-

lities associated with existing design criteria were eval-

uated, and resistance factors for use in a proposed
load and resistance factor design format were deter-

mined, using glulam beams in bending as an example.
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The document has been prepared as a coordinated
adaptation of existing voluntary standards, model
building codes, Federal regulations, and research re-

ports for use by Federal agencies. The technical con-
tent is similar to the seismic requirements of the 1985
Uniform Building Code (UBC). However, there are in-

stances of substantive difference from the UBC. Sev-
eral important provisions have been incorporated from
other sources considered in the adaptation. For exam-
ple, the seismic zone map is the one in current use In

ANSI A58.1-1982 Minimum Design Loads for Buildings

and Other Structures. A number of provisions have
been added to these guidelines that are based on the

current practices and policies of various Federal Agen-
cies. Furthermore, in the spirit of improvement, the
document is organized considerably differently from
the UBC and many provisions are phrased differently.
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The paper describes a microcomputer-based program
which can be used to assist the contractor in evaluat-

ing the safety and economy of alternate construction
schemes in cast-in-place multistory concrete building

construction. The program, developed at the National
Bureau of Standards, assumes that the slabs are sup-
ported by evenly distributed, compressible shores or
reshores. Forces on the slabs are computed by as-
suming that superimposed construction loads are dis-

tributed to the shoring system and interconnected
floors in proportion to their relative stiffnesses. The
method takes into account both the stiffness of shores
and reshores and any precompression in the reshores.
Slab capacity is computed from a maturity-based
model of concrete strength prediction. The computed
slab loads are compared with the slab capacities to

determine whether the load on any slab exceeds the
capacity of that slab for any stage of construction. By
varying the number of shored and reshored stories, the
precompression of reshores, and rate of construction,
the optimum casting schedule can be determined. Ex-

amples are given which illustrate how the program can
be used to assist the contractor in determining a safe

casting schedule and to guide the contractor in form-

work removal.
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An extended abstract is presented in which: Existing

methods for taking wind directionality into account in

structural engineering calculations are reviewed; A
new such method is proposed; It is shown that pub-

lished data issued by the National Oceanic and Atmos-
pheric Administration are sufficient to characterize the

directional extreme wind climate.
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Many recent collapses of U.S. buildings have occurred
both during construction and following occupancy.
Such failures have received professional and public at-

tention due to the attendant major losses of life and
properly. Five recommendations resulting from the En-
gineering Foundation Conference, Building Structural

Failures-Their Cause and Prevention, held in Santa
Barbara, California, November 6-11, 1983 are high-

lighted. The recommendations address structural in-

tegrity, life safety assurance, peer review, definition

and assignment of responsibility, and unified risk insur-

ance. The nature and magnitude of the problem, the
design process, the construction process, legal impli-

cations, and the regulatory process are covered.
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The report summarizes information obtained during

the first year of a four-year feasibility study for a nation-

al earthquake engineering experimental facility. A five-

year research program is presented for a national facil-

ity in which full-scale or large-scale structures or struc-

tural components would be subjected to static or dy-
namic lateral loads. The facility would have applicabil-

ity to tests in the following areas: low-rise buildings,

medium-rise buildings, high-rise buildings, industrial

processing facilities, and power facilities. Representa-
tives from a broad spectrum of professional, industrial,

and trade organizations and Federal agencies partici-

pated in developing the research program. A compari-
son of existing testing facilities in the U.S. and other
countries engaged in seismic testing and a discussion

of international cooperation in large-scale testing are

included.
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Storm surges. Earthquake engineering.

The publication, the proceedings of the Joint Meeting,

includes the program, list of members, formal resolu-

tions, and technical papers. Papers w^ere presented
under five themes: Wind engineering, earthquake engi-

neering, storm surge and tsunamis, U.S.-Japan coop-
erative research program, and reports on the Nihon-

kai-Chubu earthquake and the Naganoken-Seibu
earthquake. Subjects covered in the papers presented
include: (1) characteristics of strong winds; (2) wind
loads on structures and design criteria; (3) earthquake
ground motions; (4) soil liquefaction studies and meth-
ods to improve liquefaction resistance; (5) seismic

loads on structures and design criteria; (6) stress anal-

yses of pipelines during earthquakes; (7) full-scale

seismic experiments; (8) earthquake hazard reduction

program; (9) use of the microcomputer for earthquake
studies; (10) quantitative evaluation of damages
caused by winds and earthquakes; and, (11) tsunami
research projects.
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Subjects covered in the papers presented include: (1)

characteristics of stongwinds; (2) wind loads on struc-

tures and design criteria; (3) earthquake ground mo-
tions; (4) soil liquefaction studies and methods to im-

prove liquefaction resistance; (5) seismic loads on
structures and design criteria; (6) stress analyses of

pipelines during earthquakes; (7) full-scale seismic ex-

periments; (8) earthquake hazard reduction program;

(9) use of the microcomputer for earthquake studies;

(10) quantitative evaluation of damages caused by
winds and earthquakes; and, (11) tsunami research
projects.
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Ground motion, lOlexico City(Mexico).

Following the September 1 9, 1 985 Mexico earthquake,
a team consisting of four engineers and one seismolo-
gist from the National Bureau of Standards (NBS) and
the United States Geological Survey (USGS) was dis-

patched to Mexico City to provide technical advice to

the US rescue effort and to assess structural damage.
The report is primarily based on data gathered by the

team, but it also contains a compilation of other avail-

able information. The report addresses the origin and
characteristics of the observed ground motion, the
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ability of buildings designed in accordance with

present and proposed seismic design provisions to

resist this type of ground motion, and observed data
on structural and foundation failures.
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Common causes of construction failures are examined
with examples drawn from a number of recent cata-

strophic concrete construction failures. They are iden-

tified as those resulting from (1) errors in design of per-

manent structures, (2) errors in design of falsework, (3)

lack of communication between designer and con-
structor, and (4) poor construction practices. In order
to improve construction safety, it is recommended that

the constructor develop a basic construction plan. The
plan should include, but not be limited to, (1) design
loads for construction, (2) design calculations for

falsework, (3) criteria for falsework removal and impo-
sition of construction loads, (4) establishment of bench
marks for each stage of construction and (5) personnel
training in construction operation.
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The West Central Front of the United States Capitol is

being restored, including cleaning and repainting the
sandstone, and replacing badly deteriorated sand-
stone with Indiana limestone. Application of Stone
treatments was proposed as a way of extending the
lives of the sandstone and paint. However, without
adequate selection criteria there was no certainty of

effective performance by stone treatments. The pur-

pose of the study was to develop performance criteria

to assist in the selection of stone treatments. Based on
an analysis of expected deterioration processes, it is

concluded that deterioration of the sandstone was
most likely associated with water penetration into the
exposed outer surface. Therefore, if a treatment is to

be used, it should protect the outer surface of the
sandstone from rain penetration. In addition, the treat-

ment should penetrate and consolidate any deteriorat-

ed stone. Also, treatment should not cause premature
failure of the paint. Based on these requirements, four

preliminary performance criteria were developed, but
have not been verified by long-term studies. Of five

stone treatments evaluated, one met the four criteria.

It is recommended that treatment be used on areas of

deteriorated sandstone needing consolidation and on
stone in areas subjected to the most severe weather-
ing locations.
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Within hours following the Whittier Narrows earth-

quake of October 1, 1987, a structural engineer from
the Center for Building Technology, National Bureau of

Standards surveyed the damage to buildings and other
structures. The area investigated covers Los Angeles
and other communities including Whittier, Alhambra,
and Pasadena. The report consists of photographs, all

of which were taken by the NBS team. The photo-
graphs presented herein are intended to serve as (1

)

documentation of the damage resulting from the earth-

quake and (2) as a source document for further stud-

ies, research and recommendations.
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The paper examines the reliability of floor and roof de-

flections due to occupancy and snow loads, respec-

tively, and of lateral frame deflections due to wind
loads. These deflections are determined for unfac-

tored code-specified loads, and they are not to exceed
professionally established deflection limits. First-order,

second-moment probabilistic theory is used in the

analysis. Values of the reliability Index are calculated

for eight and one year referencp ;-oriods. Recommen-
dations are made with regard to load levels to be used
in the serviceability analysis of deflection-sensitive and
deflection-insensitive structures.

General
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The paper presents a brief review of the experimental
technique used and the results obtained from a wind
loading study carried out on a full-scale mobile home.
Subsequent to the completion of the study, several

wind tunnel establishments have conducted model
simulations of the mobile home with various degrees
of success. The paper examines two of these simula-

tions and offers some suggestions which may result in

improved agreement between model and full-scale re-

sults for future simulations.
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It is important to be able to predict the development of

a fire in an enclosure of arbitrary complexity. A mathe-
matical model valid for a single room, with multiple

vents and objects in it has been developed. The fifth

version of the model has just been completed; it is the

Harvard Computer Fire Code V, or Mark 5 for short. In

1977, Factory Mutual Research Corporation carried

out a series of eight well-instrumented full scale room
fires, against which the single room model can be
tested. The test fire room was 2.4 m x 9.6 m x 2.4 m
high, with an open doonway; a slab of polyurethane
foam in one corner, and a polyurethane foam target in

a facing corner. The primary slab was ignited at its

center, and the fire followed. The other tests were var-

iants of this one. The authors compare the results of

the calculations with the results of two of the experi-

ments: the standard configuration and the case with a
window replacing the doorway. The model 'predic-

tions' are in good to excellent agreement for most of

the variables. The disagreements are discussed.
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An examination of the correlative relationship between
room fire intensity (temperature) and flammability data
for materials, ASTM E-84 flame ratings and energy re-

lease rate from calorimetry devices, is presented. The
results of the analysis show the significance of several

modes of flame spread-wind aided and opposed flow

spread. The factors important in these spread modes
are considered from approximate solutions developed
for turbulent flows. Also the importance of energy re-

lease rate in the tunnel test (E-84) and in upward or

wind aided spread is illustrated. The results suggest
the cause of extensive fire spread over very low densi-

ty room lining materials and as the ASTM E-84 ratings

may not be applicable.
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A plan is presented for the development of computer
software to support the generic framework of a Con-
solidated Compartment Fire Model (CCFM) computer
code. The several software modules which will make
up particular application versions of the CCFM are
identified. These modules are then classified as either

generic or application-specific. The characteristics and
a detailed plan for the development of the generic
modules are outlined. Descriptions of the CCFM appli-

cation products which will use the generic framework
were presented. All of these will be designed in re-

sponse to clear needs of the fire science and technol-

ogy community. In terms of modeling sophistication of

CCFM products, the prototype application will be at the
simple end of the spectrum. It will provide simple guid-

ance for engineering fire safety design. At the other

extreme will be a benchmark-like compartment fire

model computer code. At an intermediate level of so-

phistication will be an Application product which will be
useful as an updated tool for Fire Hazard Assessment.
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The report contains extended abstracts of grants for

fire research sponsored by the Center for Fire Re-
search, National Bureau of Standards, as well as de-

scriptions of the internal programs of the Center for

Fire Research.
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A series of tests was conducted in a masonry chimney
and a masonry fireplace both constructed to current

national standards in order to evaluate the effective-

ness of recent changes to the building code require-

ments for residential masonry construction. Firing

rates typical of normal homeowner use and of overfire

condition resulted in temperature levels close to rec-

ommended limits established in nationally recognized

standards for properly constructed solid fuel heating

systems. In addition, several lining techniques for the

masonry chimney and for the fireplace chimney con-

nected to solid fuel burning fireplace inserts showed
reductions in thermal hazard to exposed combustible
construction when compared to the masonry construc-

tion alone. The results of these tests point out some
areas where the codes and standards could be updat-

ed to provide for safer masonry chimneys and fire-

places.
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An instrumentation system to measure temperatures
and velocities in ceiling jets has been constructed.

This system employs thermocouples to measure both
temperatures and velocities at eight locations from the
ceiling simultaneously. In this way, velocity and tem-
perature profiles can be obtained in the ceiling jet as a
function of time. The velocities are obtained by using

pairs of thermocouples, one located downstream of

the other, and cross correlating their temperature-time
records to obtain the length of time that it takes for

fluid to flow from one thermocouple to the other. Pre-

liminary results indicate that the system works well;

measurements made thus far compare favorably with

steady-state data in the literature. Calibration work on
the instrument is continuing and further transient ceil-

ing jet measurements will be obtained.
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The report presents the methods and results of an an-
alytical analysis of the fire development through the
first and second floors during the December 31, 1986
fire in the Dupont Plaza Hotel and Casino, San Juan,
Puerto Rico. The analysis involved the use of fire

growth models, engineering formula, and technical

data. The report details the procedures and data used,
the reason for those selected, and the results ob-
tained. The analysis addressed mass burning rate, rate

of heat release, smoke temperature, smoke layer
depth, velocity of smoke/flame front, mass products in

smoke layer, oxygen concentration in smoke layer, vis-

ibility in smoke layer, flame length/extension, flame
spread, sprinkler response, smoke detector response,
and fire duration. The areas of the building analyzed
include the ballroom complex to the areas where most
of the deaths occurred. The report does not address
smoke movement above the first floor, the conditions
that caused the deaths of three persons caught in an
elevator, or the conditions that caused the death of

one victim in a guest room on the fourth floor.
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Experimental data is needed to support the develop-
ment and verification of compartment fire models, es-

pecially models concerned with the early stages of

fires. The research described herein constitutes the

initial phase of an attempt to obtain the transient tem-
perature and velocity distributions in ceiling jets above
small fire (up to 2 KW). Some data exists for steady-

state temperature distributions (1.2) and for transient

temperature profiles in ceiling jets (3,4). There appears
to be no data for the transient velocity profiles in these
jets and the existing temperature data is insufficient.
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Analytic estimates are developed for the early depth of

penetration of and the lateral entrainment into nega-
tively buoyant, ceiling jet-driven wall flows which are

generic to compartment fire scenarios. When walls are

not too far from the fire source, of the order of the fire-

to-ceiling distance, it is found that the penetration of

the downward flow near such walls is a large fraction

of the fire-to-ceiling distance itself, and that this frac-

tion is relatively independent of the details of fire size,

spacings, etc. Also, net rate of entrainment into the

wall flow as it is buoyed back upward to the ceiling

elevation is found to be several times larger than the
flow rate of the driving ceiling jet flow immediately up-

stream of ceiling jet - wall impingement. Data from five

studies reported in the literature are being reviewed
relative to the analytic results obtained. One of these
involves numerical experiments with a field model of

the problem of a buoyant source in an enclosure. Two
laboratory experimental studies involve fires in enclo-

sures with characteristic dimensions of the order of

several meters. Two others involve saltwater plumes in

freshwater tanks with characteristic dimensions of the

order of several tenths of a meter.
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The Center for Fire Research (CFR) has a long-term
project to develop expert systems as a technology
transfer mechanism. The goal of the project is to de-
velop a computer program which will make an expert
estimate of the firesafety of a building based on CFR's
deterministic physical models, technical data, and the
expert judgment of its staff. The first significant com-
puter program to be developed by this project will be
based on the expertise of Harold E. (Bud) Nelson.
Thus, it will be called ASKBUD. In this article, the first

exploratory steps taken to develop this program are
described. Also, the progress made to date, as well as
some of the major problems that must be solved, will

be discussed. Since the system described in this arti-

cle is in its infancy, the authors call it ASKBUDJr.

700, 161
PB88-109863 PC A05/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Building Technology.

Building Technology Project Summaries 1987,
N. J. Raufaste. May 87, 90p NBSIR-87/3565
See also report for 1 986, PB87- 1 402 1 6.

Keywords: Concretes, Construction materials, Tech-
nology, Projects, Buildings, Roofing, "Building technol-

ogy. Earthquake engineering. Seismic design. Com-
puter aided design.

The Center for Building Technology (CBT) of the Na-
tional Bureau of Standards (NBS) is the national build-

ing research laboratory. It works cooperatively with

other organizations, private and public, to improve
building practices. It conducts laboratory, field, and an-

alytical research. It develops technologies to predict,

measure, and test the performance of building materi-

als, components, systems, and practices. The knowl-
edge is required for responsible and cost-effective de-
cisions in the building process and cannot be obtained
through proprietary research and development. CBT
provides technologies needed by the building commu-
nity to achieve the benefits of advanced computation
and automation. CBT does not promulgate building

standards or regulations, but its technologies are
widely used in the building industry and adopted by
governmental and private organizations that have
standards and codes responsibilities. The report sum-
marizes the projects underway in the Center during

1987.
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PB88-1 10572 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Overview of Smoke Control Technology,
J. H. Klote. Sep 87, 28p NBSIR-87/3626
Sponsored by Public Buildings Service, Washington,
DC.

Keywords: "Smoke abatement, *Fire protection, Air

conditioning. Computerized simulation, Elevators,

Stainways.

Considerable advances in smoke control technology
occurred in the last few decades. However, smoke
control is just beginning to take its proper place as a
fire protection tool. The paper provides an overview of

this technology, including discussions of the funda-

mental principles, stainfl/ell pressurization, zones
smoke control, elevator smoke control, system activa-

tion and acceptance testing. In addition the problems
of smoke purging are addressed.
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PB88-110663 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Fire Safety Technology Div.

Experimental Study of the Transient Thermal Re-
sponse of Unconfined Ceilings above Fire Plumes.
Final rept.,

A. Woodhouse, C. H. Marks, and L. Y. Cooper. 1987,

8p
Pub. in Proceedings of ASME/JSME Thermal Engi-

neering Conference Sessions on Heat and Mass
Transfer in Compartment Fires, Honolulu, HI., March
22-27, 1987, p387-394 1987.

Keywords: Ceilings(Architecture), Heat transfer. Con-
vection, Plumes, Fire tests, Reprints, 'Foreign technol-

ogy, 'Room fires.

A database was developed for the transient thermal
response of unconfined ceilings above small (up to

2kW) fires. The investigation concentrated on the re-

sponse of ceilings under conditions of heating when
convection is the main mode of heat transfer to the
ceiling. The data obtained were the ceiling tempera-
ture as a function of time and position from the fire

plume stagnation point. Three ceiling materials were
used: Marinite-XL, fiberboard and cold-rolled steel.

700 164

PB88-1 10812 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Materials Div.

Research Needs Identified by the NBS (National
Bureau of Standards) Building Rehabilitation Tech-
nology Program.
Final rept.,

J. H. Pielert. 1983, lOp
Pub. in Proceedings of the American Society of Civil

Engineers Conference Research Needs for Rehabilita-

tion of Structures, Philadelphia, PA., May 18, 1983,
lOp.
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Keywords: 'Buildings, 'Rehabilitation, Research man-
agement. Standards, Reprints, 'Foreign technology.

The rehabilitation of existing buildings has been given
special consideration in the research program of the
Center for Building Technology of the U.S. National

Bureau of Standards. The identified needs and re-

search results are discussed and tied to the formation
of the ASCE Standards Committee on Condition As-
sessment of Existing Buildings. The Committee is de-
veloping consensus standards for determining the
condition of materials In existing buildings and in other

areas related to structural performance. Other related

standards development activities currently underway
will also be discussed. The paper will provide an over-

view of the latest thinking on structural research needs
for building rehabilitation based on a three year pro-

gram at NBS.

700, 165
PB88-1 10861 PC A10/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Catalog of Compartment Fire Model Algorithms
and Associated Computer Subroutines,
D. W. Stroup. Aug 87, 204p NBSIR-87/3607

Keywords: 'Fires, 'Buildings, Subroutines, Algorithms,
Catalogs(Publications), Fortran, Computerized simula-

tion, 'Compartment fire models.

The Compartment Fire Modeling Research group of

the Center for Fire Research, National Bureau of

Standards has been charged with the development of

a 'benchmark' compartment fire model. As part of this

activity, a catalog of available fire model algorithms
has been compiled. The catalog contains algorithms
which calculate various physical/chemical fire phe-
nomena. The description of each algorithm includes
the input(s), output(s), and calculations performed. In

addition, each algorithm has a computer subroutine
written for it in FORTRAN 77. The variables used as
input and output throughout the catalog are cross-ref-

erenced. This enables a catalog user to determine
which routines would be required to calculate a par-

ticular fire phenomena.

700, 166
PB88-110911 PCA06/MFA01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Building Technology.
Building Technology Publications, Supplement 10:

1985-86.
Final rept.,

K. Hockey. Sep 87, 11 4p NBSIR-87/3631
See also report for 1984, PB86-1 10905.

Keyvyords: 'Construction industry, 'Buildings, Bibliog-

raphies, Abstracts, Structural engineering, Solar heat-
ing. Construction materials.

The report presents NBS' Center for Building Technol-
ogy (CBT) publications for 1985-86. It is the tenth sup-
plement to NBS' Building Technology Publications,

and lists (CBT) reports issued during 1985-86. It in-

cludes titles of each CBT publication and those papers
published in non-NBS media, keyword and author in-

dexes, and general information and instructions on
how to order CBT publications.
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PB88-1 12438 PC A14/MF A01
National Bureau of Standards (NEL), Gaithersburg,
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Investigation of L'Amblance Plaza Building Col-
lapse In Bridgeport, Connecticut,
C. G. Culver, C. F. Scribner, R. D. Marshall, F. Y.

Yokel, and J. L. Gross. Sep 87, 31 8p NBSIR-87/
3640
Sponsored by Occupational Safety and Health Admin-
istration, Washington, DC.

Keywords; 'Buildings, 'Collapse, Investigations, Lift

slab construction, Bridgeport(Connecticut).

Results from an investigation to determine the cause
of the collapse of the L'Ambiance Plaza building on
April 23, 1987 are presented. The building was being
constructed using the lift-slab method; collapse oc-
curred during construction. The investigation included
on-site inspections immediately following the collapse,
review of eyewitness accounts of the collapse, review
of project documentation, laboratory and field tests
and analyses of the structure. Several potential failure

mechanisms were investigated. The most probable
cause of the collapse was determined to be loss of

support at a lifting jack in the west tower during place-

ment of an upper level package of three floor slabs.

700, 168
PB88-113741 PCA03/MFA01
National Bureau of Standards (NEL), Gaithersburg,
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Test Results and Predictions for the Response of
Near-Celling Sprinkler Links in a Full-Scale Com-
partment Fire,

L. Y. Cooper, and D. W. Stroup. Sep 87, 46p NBSIR-
87/3633
Sponsored by Fire Administration, Emmitsburg, MD.

Keywords; 'Fire tests, 'Automatic sprinkler systems.
Plumes, Smoke, Compartment fires.

The paper presents and analyzes a portion of the data
acquired during a test program which involved full-

scale, sprinklered, compartment fires. The work here
focuses attention specifically on key features of the
typical sprinkler link deployment/response problem. It

is found that the elevated temperature, upper smoke
layer which develops inevitably in compartment fires

can have a major impact on the thermal response of

sprinkler links. It is shown that traditionally accepted
methods of predicting sprinkler link response which do
not account for this upper layer can be totally inad-

equate. Link response predictions used here involve a
new method of calculation which does take account of

the smoke layer environment.
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PB88-1 17726 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Fire Safety Technology Div.

In Case of Fire-Use the Stairwells, Elevators
Aren't Safe.
Final rept.,

W. Schmidt, and J. Klote. 1982, 5p
Pub. in Specifying Engineer 47, n5 p82-86 May 82.

Keyvyords: 'Fire safety, 'Slainways, Elevators(Lifts),

Reprints, 'Foreign technology, Building fires.

No abstract available.
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Economics of Fire Protection: Fast-Response Res-
idential Sprinklers.
Final rept.,

R. T. Ruegg, and S. K. Fuller. 1985, 15p
Pub. in Construction Management and Economics 3,

p43-571985.

Keywords; 'Fire losses, 'Benefit cost analysis, 'Sprin-

kler systems. Residential buildings. Fire protection.

Reprints.

The paper develops and applies in selected cases a
benefit-cost model for evaluating the economic effi-

ciency of providing fire loss mitigation through the use
of a newly adapted technology; fast-response, resi-

dential sprinkler systems. The model calculates

present value net benefits as they would accrue to the
owner of a system. The nine selected hypothetical

cases pertain to new, single-family dwellings in the
United States. The results that are presented here,

though based on hypothetical cases, have implications

of interest to members of the research and building

communities who are concerned about the economics
of home fire protection.

700,171
PB8B-137096 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Mathematical Analysis Div.

USA Adopts Standard Economic Analyses.
Final rept.,

H. E. Marshall. 1982, 1p
Pub. in Building Research and Practice/Research
World, p336 Nov/Dec 82.

Keywords; 'Buildings, 'Economic analysis, Reprints.

No abstract available.

700, 172
PB88-137104 Not available NTIS
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Subcommittee E06.81 on Building Economics.
Final rept.,

H. E. Marshall. 1982, 5p
Pub. in ASTM (American Society for Testing and Mate-
rials) Standardization News 1 0, n1 0 p26-30 Oct 82.

Keywords: 'Buildings, 'Cost effectiveness. Benefit
cost analysis, Economic analysis. Reprints.

Subcommittee E06.81 on Building Economics was
formed by ASTM in April 1 979 to respond to a need by
the building community for standard economic meth-
ods that would help make buildings more cost effec-

tive. The article gives an overview of the subcommit-
tee, including its historical development and objec-
tives, and describes through the words of subcommit-
tee members how economic standards being devel-
oped by E06.81 are being used by their organizations.

700,173

PB88-138870 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Fire Safety Technology Div.

Heat Transfer in Compartment Fires near Regions
of Ceiling Jet-Wall Impingement.
Final rept.,

L. Y. Cooper. 1987, 5p
Sponsored by American Society of Mechanical Engi-
neers, New York.

Pub. in Proceedings of National Heat Transfer Confer-
ence (24th), Pittsburgh, PA., August 9-12, 1987, p57-
61.

Keywords; 'Heat transfer, Ceilings(Architecture),

Walls, Jets, Reprints, 'Room fires.

The problem of heat transfer to walls from fire plume-
driven ceiling jets during compartment fires is intro-

duced. Estimates are obtained for the mass, momen-
tum and enthalpy flux of the ceiling jet immediately up-
stream of the ceiling-wall junction. An analogy is drawn
between the flow dynamics and heat transfer at ceiling

jet-wall impingement and at the line impingement of a
wall and a two-dimensional, plane, free jet.
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PB88-147764 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Free Burning Fires.

Final rept.,

V. Babrauskas. 1986, 19p
Pub. in Fire Safety Jnl. 11 , n1-2 p33-51 1986.

Keywords: Flammability testing. Fabrics, Bedding
equipment. Reprints, 'Building fires. Room fires.

A review is made of the data available for estimating

the burning rates of free-burning fires. Free-burning, in

the context, is taken to mean fires in an ambient, wind-

free atmosphere, or in a room, but under such condi-

tions that the presence of the room walls and air flow

restrictions do not appreciably influence the burning

rate. The scope is restricted to combustibles which
burn at a sufficient rate to be hazardous In building

fires.
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PB88-153333 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Analytical Methods for Fire Safety Design,
J. G. Quintiere. Nov 87, 37p NBSIR-87/3675

Keyyvords: 'Fire safety, 'Buildings, Design, Models,
Bibliographies, Reviews, Predictions.

The ability to predict aspects of fire and its impact on a
building's structure, contents and people is discussed
in terms of its application to safety design. It is present-

ed from the perspective of how research has ad-

dressed the prediction of fire phenomena. A review of

the state of the art on the capability for predicting the

fire, its impact and response, is given. Examples are

cited to illustrate the scope and accuracy of predictive

methods and how they are being incorporated into

some codes and standards.
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PB88-1 53804 PC A09/MF A01
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Summaries of Center for Fire Research (of tlie Na-
tional Bureau of Standards) In-House Programs
and Grants - 1987,
S. M. Cherry. Oct 87, 180p NBSIR-87/3650
See also report for 1 986, PB87-1 81 996.

Keywords: 'Combustion, Research, Programs, Grants,

Smol<e, Soot, Toxicity, Cellulose, Charring, Fire

models, Flame spread, *Fire research. National

Bureau of Standards.

The report was prepared for distribution at the Com-
bined Meetings of the Eastern Section: The Combus-
tion Institute and the Annual Conference on Fire Re-
search, November 2-5, 1 987. It contains descriptions

of the internal programs of the Center for Fire Re-
search as well as extended abstracts of grants for fire

research sponsored by the Center for Fire Research.

700. 177
PB88-153812 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Algoritiim for the Mass-Loss Rate of a Burning
Wall,

H. E. Mitler. Dec 87, 27p NBSIR-87/3682

Keywords: 'Algorithms, 'Burning rate, 'Walls, 'Fires,

Computerized simulation. Room fires.

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; It is suggested that this be done
by successive approximations. Among the thermophy-
sicai data which are needed, are the mean flame tem-
perature and the height-dependent absorption coeffi-

cient K(2). It is found from experiment that K(Z) is well

described for PMMA by a two-parameter expression
linear in 1 /Z. Comparison with a transient experiment
yields good agreement over much of the ranges.

700. 178
PB88-156088 PC A05/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Fire Research.
EXITT - A Simulation Model of Occupant Decisions
and Actions In Residential Fires: Users Guide and
Program Description,
B. M. Levin. Jul 87, 81 p NBSIR-87/3591

Keywords: 'Decision making. Behavior, Computerized
simulation, Escape(Abandonment), Smoke, Human
behavior, Response time. Residential buildings,

'Building fires.

EXITT is a computer model that simulates the deci-
sions and actions of occupants in a residence. This
model can be used to determine the locations of the
occupants during the progress of a given fire. The
rules for the action choices of the occupants are based
largely on studies of residential fires and to a lesser

extent on relevant controlled experiments. These rules

involve consideration of the smoke conditions, and the
characteristics, capabilities and locations of the occu-
pants. EXITT can be run on a personal computer and
does not require user training- the user controls the
model by answering simple questions that appear on
the screen. It can be run with pre-selected scenarios
and, also, with buildings, fires and occupants selected
by the user.

BUSINESS &
ECONOMICS

Consumer Affairs

700, 179
PB88-1 18484 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
Index of Products Regulated by Each State,
M. Breitenberg. Aug 87, 29p NBSIR-87/3608

Keywords: 'Certification, Grading, Inspection, State
regulation. Testing, 'Approved products.

The index summarizes information contained in a data-

base on programs under which each of the 50 states

regulates products sold within its borders. It can be
used as the basis for requesting additional information

contained in the database. Development of the data-

base on state regulation of products was part of a con-
tinuing NBS effort to establish and maintain compre-
hensive information on standards, regulations, certifi-

cation programs and related information. The material

has been compiled to meet the needs of government,
industry, and the public for information on programs
operated by state agencies to regulate products sold

to the public.
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PB88-123740 PC A15/MF A01
National Bureau of Standards, Gaithersburg, MD.
Report of the National Conference on Weights and
Measures (72nd), 1987.
Special pub. (Final),

A. D. Tholen, C. S. Brickenkamp, and A. P.

Heffernan. Sep 87, 328p NBS/SP-734
See also PB87-1 18840. Also available from Supt. of

Docs, as SN003-003-02828-2.

Keywords: 'Weight measurement, 'Metrology, 'Meet-
ings, 'Consumer affairs, Automotive fuels, Specifica-

tions, Tolerances(Mechanics), Education,
Law(Jurisprudence), Regulations, Weights and meas-
ures.

These are the proceedings of the 72nd Annual Meet-
ing of the National Conference on Weights and Meas-
ures, sponsored by the National Bureau of Standards,
held in Little Rock, Arkansas July 19 through July 24,

1987, and attended by state, county and city weights
and measures officials, and representatives of the
Federal Government, business, industry and con-
sumer organizations. Reports by the several standing
and annual committees of the Conference comprise
the major portion of the publication. Included also are
papers presented by Conference officials and others.

Major issues discussed at the Conference included the
National Type Evaluation Program, the National Train-

ing Program, compliance test methods for products
subject to moisture loss, and a new motor fuel inspec-
tion law and regulation.

Domestic Commerce, Marlteting, &
Economics

700,181
PB87-224309 PC A02/MF A01
National Bureau of Standards, Gaithersburg, MD.
Office of Product Standards Policy.

ABC's Of Standards-Related Activities In the
United States.
Final rept.,

M. A. Breitenberg. May 87, 24p NBSIR-87/3576

Keywords: 'Standards, 'Standardization, Laborato-
ries, Inspection, Tests, United States, Accreditation,

Certification.

The report provides an introduction to voluntary stand-
ardization, product certification and laboratory accredi-
tation for a reader who is not fully familiar with these
topics. It highlights some of the more important as-
pects of these fields; furnishes the reader with both
historical and current information on these topics; de-
scribes the importance and impact of the development
and use of standards; and serves as background for

using available documents and services.

international Commerce, iMarlceting, &
Economics
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PB87-173415 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD.
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GATT (General Agreement on Tariffs and Trade)
Standards Code Activities of the National Bureau
of Standards 1986.
Annual repL,

J. R. Overman. Mar 87, 34p NBSIR-87/3538
See also report for 1985, PB86-2 13675.

Keywords: 'Standards, 'International trade, Technical
assistance. Regulations, US NBS, General Agreement
on Tariffs and Trade, GATT standards. Foreign.

The report describes the GATT Standards Code activi-

ties conducted by the Standards Code and Information

program. National Bureau of Standards (NBS), for cal-

endar year 1986. NBS responsibilities include operat-

ing the U.S. GATT inquiry point for information on
standards and certification activities; notifying the

GATT Secretariat of proposed U.S. Federal govern-

ment standards-based rules that might significantly

affect trade; assisting U.S. industry with standards-re-

lated trade problems; and responding to inquiries

about proposed foreign and U.S. regulations.

700, 183

PB87-2 14 1 28 PC A06/MF A0
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National Bureau of Standards, Gaithersburg, MD.
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Proceedings of Conference of Standards and
Trade, May 5,1987,
W. G. Leight. Jun 87, 11 Op NBSIR-87/3573

Keywords: 'International trade, 'Meetings, Standards,
Exports, Competition, Marketing, Requirements, For-

eign trade.

The International Trade Administration and the Nation-

al Buresu of Standards sponsored a one-day Confer-

ence on Standards and Trade on May 5, 1 987. These
Proceedings contain the texts of speeches by Govern-
ment officials and representatives of the business and
standards communities; summaries of question-and-

answer periods; and reports of working groups that ad-

dressed participation in International standardization

activities; test data acceptance; and adoption of U.S.

standards.
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PB88-153630 PC A04/MF A01
National Bureau of Standards, Gaithersburg, MD. As-
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Barriers Encountered by U.S. Exporters of Tele-
communications Equipment,
T. N. Troy. Oct 87, 65p NBSIR-87/3641

Keywords: 'Telecommunication, 'Equipment, 'inter-

national trade, 'Export, 'Barriers, United States, Reg-
ulations, Standards, Licenses, Assessment, 'Foreign
technology, 'Foreign trade, European economic com-
munity, Europe, Technical assistance, Businesses,
Certification, Accreditation.

The report addresses the perceived institution of un-

reasonable technical trade barriers by major European
trading partners to the export of telecom products and
systems by U.S. companies. The DOC GATT technical

office, which has responsibilities to assist U.S. export-

ers to take advantage of trade opportunities, informally

contacted over a period of six months, telecom com-
panies and agencies to assess the extent of unreason-
ableness in foreign national standards, regulations,

testing and certification requirements, and accredita-

tion procedures. In each country, examples of require-

ments and practices were identified that allegedly

blocked U.S. exports and other non-domestic prod-

ucts. Promises from the authors trading partners to

revise their systems have yielded little, and each coun-
try continues to support unique requirements and prac-

tices that constitute trade barriers. Many trade barriers

instituted by EC countries would be eliminated if EC
regional and international telecom standards were har-

monized, their adoption made mandatory for all EC
countries, and results of testing for conformity from
one government accredited laboratory were required

to be accepted throughout the Community. Conse-
quently, the United States should consider as an
option supporting the development and implementa-
tion of European regional requirements and practices

that promote uniformity.
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PATENT-4 631 414 Not available NTIS
Department of the Army, Washington, DC.
Radiological Instrument.
Patent,

S. Kronenberg, W. L. McLaughlin, and C. R.

Seibentritt. Filed 20 Sep 85, patented 23 Dec 86, 8p
PB87-1 50843, PAT-APPL-6-778 120
Supersedes AD-D011 946.
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 $1.00.

Keyvi(ords: 'Radiation measuring instruments, "Pat-

ents, Angle of incidence. Radiation, Sensitivity, Trans-

parence, Exposure(General), Refractive index. Ratios,

•Critical angle effect, PAT-CL-250-474.1

The invention relates generally to instruments for

measuring radiation and more particularly to such in-

struments which operate in accordance with changes
in the refractive index of radiochromic materials as a
result of anomolous dispersion upon being exposed to

nuclear radiation. A radiological measuring instrument

including an angularly variable radiation sensitive

structure comprised of two blocks of material having a
different index of refraction with one of the materials

comprising a radiochromic substance whose refractive

index changes through anomolous dispersion as a
result of being exposed to radiation is described.
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PB87-149498 Not available NTIS
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GFAAS (Graphite Furnace Atomic Absorption
Spectroscopy) Determination of Ultratrace Quanti-
ties of Organotins in Sea-Water by Using Enhance-
ment Methods.
Final rept.,

E. J. Parks, W. R. Blair, and F. E. Brinckman. 1985,

7p
Pub. in Talanta 32, n8A p633-639 1985.

Keywords: Spectroscopic analysis, *Tin organic com-
pounds, *Sea water. Chemical analysis,

Concentration(Composition), Accuracy, Reprints,

Graphite furnace atomic absorption spectroscopy.

Triorganotin species in sea water are of anthropomor-
phic origin, introduced increasingly in trace quantities

but to unknown extent with increasing Naval use of

controlled-release antifouling agents. The paper ad-
dresses the problems of extraction of organotin spe-
cies from sea water and their quantitation by means of

signal-enhanced Graphite Furnace Atomic Absorption
Spectroscopy. Both tributyltin and dibutyltin are ex-

tracted quantitatively by toluene from spiked samples
of sea water. Monobutyltin extraction requires the aid

of a complexing agent such as tropolone. Signal en-
hancement is effected by adding ammonium dichro-

mate either to aqueous or organic solutions of organo-
tin, and supplemented by use of L'vov furnace tubes.

These complementary techniques are approximately
additive and allow detection limits of 0.1 ng, or 0.2

parts per billion of sea water, a concentration consid-
erably lower than that at which sensitive sea orga-
nisms are affected by tributyltin.
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Activation Analysis of Electronics Materials.
Final rept.,

R. M. Lindstrom. 1986, 14p
Pub. in American Chemical Society Symposium Series

295, p294-307 1986.

Keywords: "Neutron activation analysis. Chemical
analysis, Semiconductor(Materials), Silicon, "Electron-
ics materials.

Small quantities of impurity elements in semiconduc-
tors can have profound effects on device characteris-

tics. Neutron activation analysis is one of a small
number of methods capable of multi-elemental analy-

sis of subnanogram quantities of contaminants. The
principles and procedures involved in activation analy-

sis are described, with stress placed on detectability in

real samples and on the limits to accuracy which may
be expected in practice. Milligram to gram-sized sam-
ples of silicon, quartz, graphite, or organic materials

are nearly ideal for the method. The physics of the

processes involved is simple, and qualitative analysis

is automatic. Except for the need for access to a nucle-

ar reactor (or isotopic neutron source, at much lower
sensitivity) the equipment required is readily available

commercially, and is comparable in cost and complex-
ity to that used in other advanced analytical tech-

niques.
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Analytical Neutron-Capture Gamma-Ray Spectros-
copy: Status and Prospects.
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R. M. Lindstrom, and D. L. Anderson. 1985, lOp
Pub. in American Institute of Physics Conference Pro-

ceedings 125, p81 0-81 9 1985.
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The use of neutron-capture gamma rays for elemental
analysis has become an established technique, appli-

cable for the measurement of a list of elements which
complements conventional delayed-gamma neutron

activation analysis. Three distinct areas of application

of the prompt method have been laboratory-based

analysis using reactor neutrons, field measurements
(especially borehole logging for mineral exploration),

and industrial process stream analysis, the latter two
using neutron generators or isotopic neutron sources.

Continued improvements in detector systems and the

increasing availability of clean, high-intensity beams
from cold-neutron guide tubes are opening quantita-

tively and qualitatively new analytical possibilities. This

will increase the productivity of these facilities by a
similar factor, and will make the use of capture gamma
rays more nearly comparable in sensitivity to conven-
tional neutron activation analysis whenever the

sample may be brought to the neutrons.
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Pub. in Proceedings of the Annual Conference - Micro-
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16-20, 1984, P201-204.
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Chemical analysis.

A few interesting electron microprobe quantitative

analyses using wavelength dispersive procedures are

described. These particular analyses were selected

because of the unexpected erroneous results obtained
from such problems as charging, peak shifts, and data
reduction procedures. The reasons for the errors and
the solutions to the problems are discussed. The pur-

pose of the paper is to bring such situations to the at-

tention of the novice or unsuspecting analyst thus

making them aware of precautions required when ac-

curate results are desired.
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Stable isotopes are being used increasingly to trace

metabolic processes in humans and to determine

ultra-trace concentrations of nutritionally important
elements in tissues and biological fluids. Recent and
ongoing developments in high sensitivity thermal ioni-

zation mass spectrometry (TIMS), and resonance ioni-

zation mass spectrometry (RIMS) and chemical sepa-
rations suggest that studies of trace element metabo-
lism, bioavailability and many related problems will be
addressable at levels of precision and sensitivity not

previously possible. The current state of the technolo-

gy is summarized for positive and negative ion TIMS,
for RIMS, and for element- and elemental group -spe-

cific chemical separations. The collective impact of

this technology is assessed for stable isotopes in nutri-

tion, and examples are presented for typical isotope

ratios and isotope dilution measurements.
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X-ray fluorescence analysis after automated borate
fusion of the analyte with lithium tetraborate was inves-

tigated as a potentially fast and accurate method to

characterize ceria-yttria rare earth mixtures for fuel cell

applications. Because ceria-yttria powder mixtures can
be prepared in several ways which can lead to prod-

ucts of different particle sizes, fusion of the sample
was chosen as a sample preparation method. In the

way, x-ray analysis can be used to characterize the ho-

mogeneity as well as the chemical composition of the

oxide mixture which is important to control in fuel cell

applications. For best results the sample-to-flux ratio

should be held constant, and a correction for infinite

thickness should be applied if the Y-K alpha line is

chosen for measurement. Analysis of Y203 (12-85%)
and Ce02 (15-88%) in these mixtures was performed
with a relative error of less than -i- or -1 %.
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Energy dispersive x ray spectroscopy.

Two methods exist for calculating elemental sensitivity

factors, k(sub AB), used for quantitative analysis in an-

alytical electron microscopy: The first method relies on
the fit to experimentally determined k(sub AB) values

to select the most appropriate parameters for the

physical equations which describe the physics of x-ray

generation and detection. The second method relies

on 'first principles' calculation of the parameters. Due
to uncertainties in ionization cross sections, fluores-

cence yields, and detector response, it is concluded
that the first method offers better accuracy for practi-

cal analysis.
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Chemometrics.

The article is a supplement to the chapter on Analytical

Methods in Volume 2 of the Encyclopedia of Chemical
Technology, published in 1978. It addresses recent

developments in analytical chemistry as well as sever-

al topics not included in that chapter. Trends in chemi-
cal analysis such as improved sensitivities, determina-
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tion of species information, spatial resolution on a mi-

crometer scale, and chemical profiling of multicom-

ponent samples are described in general outline. Also

discussed are the powerful tools such as lasers used

both as light sources and sample excitation devices,

computers used for data accumulation and analysis,

techniques such as coupled instrumentation used for

separation and detection, and mathematical methods,
'chemometrics' used for optimization of analytical in-

formation. Ten specific methods reflecting recent de-

velopments in analytical chemistry are described along

with areas of application of these methods.
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Reliable chemical measurements require the use of

appropriate methodology that has been adequately

calibrated. Ways to judge validity and to select meth-

odology that is appropriate for a given use are de-

scribed. The important subject of adequate calibration

and pitfalls that can be encountered are discussed.

Guidelines are suggested for the selection of specific

instrumentation and criteria are listed for use in decid-

ing the feasibility of making measurements in-house as

opposed to contracting them out to specialist laborato-

ries.
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Resonance ionization mass spectrometry has been
used to measure the isotopic compositions of micro-

gram and picogram quantities of Re and Os. The high

sensitivity required for these measurements was
achieved through the optimization of sample atomiza-
tion and efficient ionization from the resulting gas-
phase reservoir. Re and Os are absorbed from chlo-

ride solutions onto anion exchange beads as a means
of purifying and concentrating the sample and then
loaded onto a miniaturized Ta filament. Measurements
of microgram quantities of spike-standard mixtures are
reported to precisions and accuracies of about 1%.
Measurement precision and accuracy of picogram
quantities of Os range from 1 to 5% and are primarily

limited by counting statistics.
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Tools for the Automated Handling of Evaluated
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494 1985.
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Advances in the computer industry have affected all

aspects of automated handling of evaluated data, from
the early stages of data acquisition through the final

stages of data dissemination. These technological ad-
vances have provided many tools with obvious advan-
tages in the handling of these unique data. At the same
time, however, problems have arisen during the auto-

mation process, many of which are still being solved
today. Both the advantages offered and the problems
incurred in all phases of automated tools for handling
evaluated data will be discussed, with examples pre-

sented of projects under way in the Office of Standard
Reference Data.
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Polycyclic aromatic hydrocarbon (PAH) mixtures were
isolated from two air particulate materials, which are

available from the National Bureau of Standards as
Standard Reference Materials. High-resolution liquid

chromatography (LC), gas chromatography (GC), and
gas chromatography-mass spectrometry were used to

provide a detailed characterization of these two sam-
ples. By use of the multidimensional chromatographic
approach, quantitative information on over 180 PAH
was obtained for these two samples. The extensive

qualitative and quantitative information obtained for

these two materials is extremely useful because these

samples are available to other laboratories for use in

the comparison of analytical methods and results.
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Characterization of Long Term Controlled Release
Dynamics and Identification of Butyltin Species
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Leaching.

The report describes a method for determining rates of

release of organotin species leaching from wood pil-

ings impregnated with organotin-containing copoly-

mers and discusses short and long term results. The
analytical method consists of simultaneous extraction/

hydridization of aqueous leachate samples, followed

by organotin speciation by gas chromatography cou-
pled with tin selective flame photometric detection

(GC-FPD). The detection limit for the butyltin family of

organotins is 0.1 to 0.2 ng, depending on the species.

The butyltins (mono- through tetrabutyltin) are speciat-

ed within a 1 5 min chromatogram, which also provides

speciation of any methylbutyltin compounds that may
be present in the sample. Water samples were collect-

ed from the leaching tanks immediately upon immer-
sion of the wood pilings and at inten/als thereafter for

approximately 1 year.
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Carbon loading.

A procedure is described that permits carbon analyses
to be performed on a variety of samples using a carbon
analyzer originally intended for use with metal sam-
ples. By mixing small quantities cf a relatively high
carbon sample with low carbon steel, the problems of

explosive combustion and inductive coupling are over-

come. In addition, the technique permits highly repro-

ducible measurements to be made that might not be

possible using other methods. Several applications of

the method are described for the measurement of

carbon loading in chemically bonded stationary

phases.
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A method proposed as a standard or for use in a regu-

latory process must be reliable and its typical perform-

ance characteristics would be stated and verified. Col-

laborative testing is the most acceptable way to ac-

complish the latter but its function should not be mis-

understood. Such testing can verify performance char-

acteristics and experimentally demonstrate that the

methodology can be used successfully by a represent-

ative group of laboratories.
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Errors associated with the analytical electron micro-

scope analysis of trace amounts of chrysotile asbestos
in ambient-type samples have been investigated. The
microscope can be the source of order-of-magnitude

size errors in the reported chrysotile concentration if

the mechanical stage, image quality, and electron dif-

fraction capabilities do not meet the demanding re-

quirements of asbestos analysis. Using a verified

counting procedure, it was determined that most oper-

ators of the microscope have less than approximately

a 50% chance of finding and counting chrysotile fibers

less than one micrometer in length. But that accura-

cies, greater than 90% can be achieved on chrysotile

fibers longer than one micrometer when using the ana-
lytical electron microscope.
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A general theory for the optimization of secondary
chemical equilibria in liquid chromatography (SCE-LC)
is presented. Equations that predict the optimum
mobile phase conditions are derived explicitly for the

equilibrium. The selectivity of SCE-LC has been sub-

stantially underestimated because nonoptimum mobile

phase conditions were employed in previous selectivi-

ty estimates. The seif-selectivity, or ratio of capacity

factors, K' (sub AX) / K' (sub A), determines the moDiie
phase optimum and tlie overall chromatographic se-

lectivity which can be achieved. The theory is experi-

mentally verified for acid-base equilibria.
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Optimization of Secondary Chemical Equilibria in

Liquid Chromatography: Variables Influencing the
Self-Selectivity, Retention, and Efficiency in Acid-
Base Systems.
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The effects of several chromatographic variables on
the self-selectivity, retention, and efficiency in second-
ary chemical equilibria liquid chromatography (SCE-
LC) are reported. The self-selectivities were measured
for numerous lonogenic compounds using pH-buffered
mobile phases. Only the type of stationary phase em-
ployed affected the self-selectivity by more than a
factor of 2. Data from the plots used to measure the
self-selectivities are included and serve as additional

verification of the SCE-LC retention model discussed
in the preceding paper. When greater than or equal to

4% 1-propanol is used, the resulting efficiencies are
equal to those obtained in conventional liquid chroma-
tography. An approach for the optimization of resolu-

tion is summarized.
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A new method for the determination of phenolic com-
pounds in unrefined petroleum products is presented.
The method is based on alkaline solvent extraction of

the oil, purification with a solid-phase extraction

column, and determination by reverse-phase liquid

chromatography with oxidative electrochemical detec-
tion. Phenol and 2-methylphenol, as well as 1- and 2-

naphthol, have been determined in two National
Bureau of Standards (NBS) Standard Reference Mate-
rials: SRM 1582 petroleum crude oil and SRM 1580
organics in shale oil. Agreement between the new
liquid chromatography (LC) method and independent
(gas chromatography (GC) and gas chromatography/
mass spectrometry (GC/MS)) methods is good. The
detection limits are below 100 ng/g for the phenols/
naphthois in the oil.
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A finite elements digital simulation of chronoampero-
metry with polymer-coated electrodes is presented,
['he model takes account of mass transport by ditfu-

f ion and migration, and the effects of the uncompen-
s'sted realSiance and capacitance of the system. A
graitihical method for the analysis of experimental data
was introduced and applied to electrodes coated with
poly(Ri!(l!)(bipy)2(4-vpy)2)(1 +) PF6(1-).
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Since its inception, resonance ionization spectroscopy
has held the promise of applicability to nearly every
element of the periodic table. The rate of experimental
verification of this expectation has been greatly accel-
erated by the independent development, in several
laboratories, of a resonance ionization variant of ther-

mal ionization mass spectrometry. Resonance ioniza-

tion has been observed for at least twenty six ele-

ments in resonance ionization mass spectrometry de-
vices employing thermal vaporization. The elemental
survey data provide insights into special consider-
ations which accompany the hybridization of reso-
nance ionization and thermal vaporization mass spec-
trometry. These considerations relate to the composi-
tion of the vapor plume above the thermal filament, the
energy level distribution of atoms in the plume, the
choice of resonance ionization scheme, and the spec-
tral response of the ionization signal.
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Quantitative analysis by the sensitivity factor method in

analytical electron microscopy requires the use of an
ionization cross section for the calculation of sensitivity

factors which cannot be conveniently measured from
multi-element standards. The Williams relativistic ver-

sion of the Bethe formula with modifications due to Za-
luzec is considered for use in calculating sensitivity

factors.
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An improved procedure for the determination of iodide

using ion chromatography with electrochemical detec-
tion has been developed. The advantages of the good
selectivity of ion chromatography and the highly sensi-

tive response of iodide at a Pt electrode have been
combined to establish a new method with enhanced
detection limits and improved linearity. The use of an
eluent consisting of nitric acid and sodium nitrate has
eliminated the severe tailing of iodide. The detection
limit has been estimated to be 10 ng/mL. The effect of

other anions in solution has been determined. The
method has been applied to the determination of

iodide in cadmium sulfide, potassium fluoride, and io-

dized sodium chloride.
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An improved procedure for the determination of sulfide

using ion chromatography with electrochemical detec-
tion has been developed. Detection limits have been
extended down to 0.1 ng/mL, with linear response up
to 1000 ng/mL. Several factors affecting the response
of the system to sulfide have been investigated, includ-

ing condition of the columns, the arrangement of the
columns, purity of reagents, composition of eluent,

condition of the working electrode, stability of sulfide

solutions, mechanism of retention, and temperature of

the system. The two main sources of error in the deter-
mination of sulfide are impurities in the eluent and ad-
sorption of sulfide on the columns. Metal impurities in

the eluent and on the column must be removed to

achieve sensitivities below 20 ng/mL. To accomplish
this, a new column cleaning procedure has been de-
veloped and a rearrangement in the positioning of the
columns is recommended.
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An equimolar mixture of silver methanesulfonate and
silver trifluoromethanesulfonate has been investigated

as a calibration material for exact mass determination
in field desorption mass spectrometry. The mass scale
was established using only field desorption by double
exposure of the calibration material and the sample on
a photographic plate. The precision and the accuracy
of the method were tested by recording the mass
spectra of a variety of peptides of known composition
at a resolution of about 4000. The results indicate that

the mass scale established is useful for the determina-
tion of the exact masses of field desorbed ions over
the mass range examined: m/z 294-1 147.
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Aspects of atomization and optical spectroscopy are
described for resonance ionization of the elements
osmium and rhenium. Picogram sensitivities have
been developed with 1-5% precisions and accuracies
in isotopic ratio measurement.
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Tlie authors report the observation of the lowest rota-

tional transitions of NH (a1 delta; upsilon = 1 ) using low
magnetic resonance spectroscopy. From this spectra

the authors obtain rotational and hyperfine constants.
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A thermally initiated crosslinking procedure is applied

to polyyinylferrocene electrodes in order to stabilize

these films in organic solvents. The crosslinked film

electrodes can then be used as reference electrodes
for reporting electromative force (emf) data in nona-
queous solutions. This type of reference electrode is

advantageous for nonaqueous electrochemistry in that

it does not give rise to the irreproducible aqueous/non-
aqueous liquid junction potential formed when conven-
tional aqueous reference electrodes are used in apro-

tic solvents.
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The far-infrared (FIR) Laser Magnetic Resonance
(LMR) spectrum of the 1 70H radical in the upsilon = 0
level of the X2II state has been studied in detail. The
measurements have been analyzed and, in combina-
tion with some earlier EPR measurements, subjected
to a single least-squares fit using an effective Hamil-
tonian. A full set of (1 7)0 nuclear hyperfine parameters
has been determined. Some Implications of these pa-
rameter values for the electronic wavefunctlon of OH
are considered.

700.216
PB87-203048 Not available NTIS
National Bureau of Standards (NML), Boulder. CO.
Time and Frequency Div.

Far-Infrared Spectrum of Sodium Hydride.
Final rept.,

K. R. Leopold, L. R. Zink, K. M. Evenson, and D. A.

Jennings, and R. Shull. 1987, 7p
Contract NASA-W-15047
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.

Pub. in Jnl. of Molecular Spectroscopy 122, pi 50-1 56
1987.

Keywords: 'Alkali hydride. Sodium hydride. Reprints,
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cients, 'Far infrared spectrum. Rotational spectrum.

Rotational spectra in the upsilon = 0, 1 , 2, and 3 levels

of the ground 1 sigma state of sodium hydride have
been observed using tunable far-infrared radiation

generated from the difference frequency between two
C02 lasers. The Dunham coefficients, which have
been determined without the use of optical data or iso-

topic scaling relations are Y(01) = 146 999.138(38)
MHz, Y(02) = -10.29481(54) MHz, Y(03) = 6.243(49)
X 10 to the minus four power MHz, Y(11) = -

4109.912(68) MHz, Y(12) = 0.14695(68) MHz, Y(21)
= 33.341(34) MHz, Y(22) = -2.69(20) X 10 to the

minus three power MHz, and Y(31) = -1.0517(55)

MHz. The constants are typically an order of magni-
tude more accurate than the best values previously

available, and where comparison is possible, agree-
ment is found to be excellent.
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The energy dependence of the cross section for the
symmetric (resonant) charge transfer reaction Ar(1 +)
(Ar,Ar) Ar(1 +) was measured in the triple quadrupole
(QQO) tandem mass spectrometer. Results are dis-

cussed.
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The paper provides an update covering the change in

availability of NBS Biological Reference Materials be-
tween the First and the Second Symposium on Biologi-

cal Reference Materials. In the intervening 30-month
period, 1 5 new reference materials of biological inter-

est have been issued by NBS and 8 more are being
prepared. Newly issued reference materials that are
described include: corn kernel, corn stalk, lead in

blood, trace elements in human serum, inorganic con-
stituents in bovine serum, PCB's in human serum,
blood gases, toxic elements in urine, dioxin in isooc-

tane, ethanol-water solutions, chlorinated pesticides

and chlorinated biphenyls in isooctane. Several new
Standard Reference Materials have been introduced
to aid analysis in testing instrument performance.
These are intended to provide a baseline of instrument
performance, independent of the matrix analyzed. De-
scribed are 36 solution standards for spectrometric
methods, a wavelength standard for spectrophoto-
meters, a temperature standard, and one for evaluat-

ing GC/MS system performance.
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A simple apparatus is described for the rapid testing of

Standard Reference Materials for sensitivity to humidi-

ty changes. Circulating air with controlled humidity and
temperature air can achieve sample equilibration in a
few minutes to 1 or 2 hours. A cyclic humidification de-
humidification process has been used to achieve in a
few hours effects which have been known to take one
or more years for SRM 332.
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The paper describes the design, construction and pre-

liminary experimental results obtained with a potential

new detector for the gas chromatographic analysis of

hydrocarbon species. The functional principle of the
detector is the measurement of the temperature
change of a catalyst as catalytic cracking occurs on its

surface. The catalyst is a silicon dioxide-aluminum
oxide-zeolite mixture similar to the materials used
commercially in industrial riser crackers. The tempera-
ture drop which occurs at the onset of cracking is

measured using two opposed thermocouple junctions.

The first prototype, described in the paper, consists of

a single pair of junctions. After appropriate signal con-
ditioning (using a commercially available filter-amplifi-

er), the thermocouple output is logged using an elec-

tronic integrator.
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High-resolution Fourier transform spectra of 6LiCI and
7LiCI have been recorded at 830 C. A total of 2522
lines have been measured at 0.006 per cm resolution

in the 500- to 730-per cm region. The data for all four

isotopic species have been fit with a standard devi-

ation of 0.00027 per cm using 19 isotopically invariant

rovibrational constants including five delta correction

terms to the usual Dunham Y terms. Comparison is

made with the constants derived from a direct fit of the
observed transitions to a Dunham potential function

with only 13 coefficients including four delta correction

terms. The gas phase band center for the upsilon = 1 -

0 transition of 7Li35Cl is 634.0753(7) per cm.
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Two basic requirements governed the design of the
laboratory: (1) the provision of high volume, single

pass, class 100 air supply through a polyvinyl chloride

(PVC) chamber and an all PVC exhaust system, and
(2) careful control of the balance of air flows, removing
acid fumes at their source without introducing fumes
into the laboratory or permitting fumes to escape to the
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area outside the laboratory. The primary concern
within the laboratory was to eliminate those materials

which contained metal (as a source of contamination)

or which could be attacked by contact with acids or

their fumes.
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Most manufacturers of scanning electron microscopes
(SEMs) claim resolutions on the order of 5-10 nm for

their instruments. With this level of resolution it ap-

pears that these instruments are capable of imaging
single-fibril chrysotile which has a diameter range from
10-30 nm. The resolution, however, can only be ex-

pected for a high contrast sample with the instrument

operating at a beam current and scan speed suitable

for high resolution microscopy. In analyzing a low con-
trast sample such as chrysotile asbestos on a filter,

where it may be necessary to search the filter surface
for fibers at a rapid scan speed, the parameters which
affect the visibility of the fibers are far from ideal. As a
result, the best obtainable resolution will be several

times that stated by the manufacturer.
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A spectrum of the carbon dioxide trimer van der Waals
species has been recorded near 3614/cm at sub-
Doppler resolution using an optothermal (bolometer-
detected) molecular-beam color-center laser spec-
trometer. A planar, cyclic structure with C3h symmetry
has been determined for the complex with a carbon-
carbon separation of 4.0382(3) A. The observed per-

pendicular band, corresponding to an in-plane E'-sym-
metpy vibration of the trimer, has been attributed to a
localized excitation of the 2v2o+ v3 combination mode
of a C02 subunit by virtue of its small blue shift

(approx. 0.98 cm-1 ) from that of the isolated monomer.
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Infrared measurements have been made on S02 be-
tween 450 and 602/cm with a resolution of 0.005/cm.
The 8-type bands due to the bending mode transitions

010-000 and 020-010 have been assigned and ana-
lyzed for the S02 molecule. A total of 3007 transitions

were measured and fit for S02 with a standard devi-

ation of 0.0004/cm. Ro-vibrational constants are given
that fit the current measurements and tlie pure rota-

tional transitions reported in the literature.
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Using tunable far-infrared radiation, the authors have
measured pressure broadening coefficients and pres-

sure-induced lineshifts for several rotational transitions

of HCI. Results are presented here for the 83.39/cm
R3 line of H(35)C1, broadened and shifted by N2 and
02.
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A torsion oscillator viscometer has been constructed

for the measurement of the viscosity of fluids near both
liquid-vapor and liquid-liquid critical points. The vis-

cometer was used to measure the temperature de-

pendence of the viscosity anomaly near the consolute
point of mixtures of methanol and cyclohexane along
paths of constant pressure and paths of constant
volume at temperatures spanning the range 0.00001

< ((T-T sub c)/(T sub c)) < 0.01

.
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Under the heading of introductory remarks, the why's
of vibrational spectroscopy are considered, followed

by a qualitative overview of the various techniques

covered in the volume. A number of possible theoreti-

cal strategies for understanding the spectroscopies
are then introduced. Section 2 deals with simple

models of the excitation process. Similarities and dif-

ferences between direct electron and photon vibra-

tional excitation are presented.
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Corrective procedures for fluorescence excited by the
continuum have been proposed by Henoc and by
Springer. In most analyses the effect of continuum
fluorescene does not exceed a few percent and tends
to compensate between specimen and standard. How-
ever, in the case of high-energy primary radiation, par-

ticularly in a matrix of low average atomic number,
such as ZnKa in soft biological tissue, its neglect in the
data reduction procedure may lead to serious errors.

By chaning the Integration procedure, eliminating the
need for sorting edges and entering absorption edge
jumps, the system can be simplified without sacrifice in

accuracy and used in routine data reduction proce-
dures.
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The fluorescence caused by characteristic lines was
first described in Castaing's thesis; it Is applied in a
complete form in the program COR, but in most other

procedures the abbreviated version due to Reed and
Long is used. Both versions describe the fraction of

radiation absorbed by the element which is secondarily

excited by means of the absorption jump ratios, for

which expressions exist for some absorption edges
only. The version by Reed and Long uses simplifica-

tions which further restrict the range of applicability.

The algorithm described in the publication permits an
automatic application of the exact fluorescent correc-

tion to all situations, without the use of the jump ratios.
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The authors describe here the design and construction

of a wide-range, automated film balance and a set of

experiments on a well-documented material to test the

instrument during its development. The balance can
be operated in the temperature range 5 - 50 degrees
C. The measurements of the liquid-expanded (LE)-

liquid-compressed (LC) and the liquid-vapor transitions

in pentadecanoic acid monolayers on water to confirm

recent suggestions that long-standing ideas about
these two transitions might be in error and that a thor-

ough re-examination of many 'classic' measurements
will be necessary.
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Nine botanical Standard Reference Materials (SRM's)
from the National Bureau of Standards (NBS) were
analyzed for total carbon concentration on combustion
analysis instrumentation primarily intended for the de-

termination of carbon and sulfur in metals. 'Combus-
tion Analysis' is a method for elemental analysis that

involves the combustion of a sample followed by the

measurement of evolved gases by a technique such
as infrared absorption photometry. The method is pop-
ular for the rapid determination of total carbon in steels

and other metal alloys and provides highly sensitive

and reliable data when known standards are used for

instrument calibration. In some cases metal combus-
tion analysis instrumentation can accomodate non-
metallic (organic) samples for carbon analysis. Carbon
was determined in the SRM's listed above and the ac-

curacy and precision of the results are compared to

values obtained with alternate procedures such as
prompt gamma activation analysis, and commercial C,

H, and N analyzers. The practicality of using a combus-
tion analyzer intended for metals analysis for the anal-

ysis of a variety of botanical materials is discussed.
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The 13C chemical shifts of Beta-D-digitoxopyranose
and its three isomeric ring forms in dimethylsulfoxide-

d(-6) solution have been assigned completed by DEPT
(13)C NMR spectrum editing and two-dimensional CH
chemical shift correlation spectroscopy. The (13)C
chemical shifts are discussed in terms of their depend-
ence on ring size and on anomeric configuration. The
equilibrated mixture of four ring forms of D-digitoxose
in dimethylsulfoxide-d(-6) solution has been analyzed
quantitatively by (13)C NMR spectroscopy, and the re-

sults compared with those obtained previously by (1)H
NMR.
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An experimental method has been developed for edit-

ing 2D CH J-resolved (13)C NMR spectra obtained by
the DEPT technique. The method involves the auto-
mated acquisition of three phase comparable 2D data
matrices using disk interactive software with the
proton polarization transfer pulses theta = pi/6, pi/2,

and 5pi/6rad. Two software methods have been inves-

tigated for the automated construction of J-resolved
sub-spectra from simple linear combinations of the
data matrices. In a first approach, a sequence of mi-

croprograms has been used to combine the matrices
by sequential handling of files. In a more efficient ap-
proach, a Pascal program was used to compute the
CH2 and CH3 2D sub-spectra within a single com-
pound statement. The method has been tested by
generation of CH, CH2, and CH3 2D J-resolved sub-
spectra from methyl 2,3-anhydro-4,6-0-benzylldene'
alpha-D-mannopyranoside.
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The surface tension of liquid gallium has been meas-
ured using the sessile drop technique in an Auger
spectrometer. The samples were cleaned by Argon ion

sputtering and were free of impurities to the sensitivity

of Auger spectroscopy. The Surface tension of liquid

gallium is found to decrease linearly with increasing

temperature.
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A series of computer programs to carry out data col-

lection and processing for size exclusion chromatogra-
phy has been written in BASIC for an IBM XT type
computer. The manual documents version 1 .0, which
uses a single detector. The detector is assumed to

measure the concentration of the eluting species.

Some provision is provided for quality control by com-
paring a measured chromatograms with the standard
chromatogram for its class immediately after the chro-

matogram has been measured. There is no limit on the

number of classes allowed. The measured chromato-
gram is automatically processed in the same way as
the standard chromatogram was processed.

700.238
PB88-1 54570 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Semiconductor Electronics Div.

Silicon Photodiode Detector for Fluorescence
EXAFS (Extended X-ray Absorption Fine-Struc-
ture).

Final rept.,

C. E. Bouldin, R. A. Forman, and M. I. Bell. 1987, 4p
Pub. in Review of Scientific Instruments 58, nIO
pi 891 -1894 Oct 87.

Keywords: "X ray fluorescence, "Photodiodes, Gas
ionization. Comparison, Reprints, "X-ray detection.

A large-area silicon diode is used as a fluorescence
detector for extended x-ray absorption fine-structure

(EXAFS) measurements. A direct comparison of the

diode detector relative to a gas ionization fluorescence
detector is made. Advantages of the diode detector in-

clude: higher signal for a given photon flux (due to

higher quantum efficiency), vacuum and cryogenic
compatibility, freedom from microphonic noise, good
linearity, extremely wide dynamic range, operation
without high voltage or gas connections, very simple
electronics, and low cost. A brief comparison with

other detection methods for fluorescence EXAFS is

given. Use of photodiodes for transmission EXAFS is

discussed.

Basic & Synthetic Chemistry
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Heterodyne frequency measurements have been
made on the 1 2(sup 0)0-00(sup 0)0 band of carbonyl

sulfide in the wavenumber range from 1866 to 1915/
cm. Frequency measurement techniques reported ear-

lier are used to measure the OCS absorption lines by
means of a tunable diode laser, a CO laser local oscil-

lator, and two C02 lasers used as secondary frequen-

cy standards. A table of calculated absorption frequen-

cies is given for OCS from 1 866 to 1 91 9/cm.
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Relative rates for radical disproportionation and re-

combination have been determined in the liquid phase
at 1 50 deg C for a series of reactions involving reso-

nance-stabilized hydroaromatic radicals. Self-reac-

tions were studied for the 1-tetralyl, 1-indanyl, 9,10-di-

hydro-9-phenanthryl and 9,10-dihydro-9-anthryl radi-

cals. Four cross-radical reactions involving benzyl, di-

phenylmethyl and 1-tetralyl radical as H-atom accep-
tors were also examined. Results suggest that when
disproportionation reaction exothermicity is sufficiently

small, - Delta H(sub d) approx < 50 kcal/mol (210 kJ/
mol), disproportionation rate constants decrease with

decreasing exothermicity.
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One-Electron Redox Reactions Involving Sulfite

Ions and Aromatic Amines.
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P. Neta, and R. E. Huie. 1985, 5p
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reactions, "Amines, "Sulfites, Chemical reactions. Re-
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cals. Sulfite radicals.

The one-electron oxidation of aromatic amines by
S04(-1) and of sulfite and bisulfite by aromatic amine
radical cations have been investigated. p-Phenylene-
diamine and N,N,N',N'-tetramethyl-p-phenylenedia-

mine were oxidized by S03(-1) with rate constants of

5.0 X 1 0 to the 7th and 5.2x10 to the 8th/M s, respec-
tively, in basic solutions. Aniline radical cation also oxi-

dized S0(-2) rapidly (k =4 x 10 to the 9th M s) and
HS03(-1) less rapidly (k=4.8 x 10 to the 6th/M s). The
aniline neutral radical reacted too slowly to measure
with either. A secondary product was observed in acid

solution of TMPD with an absorption maximum at 455
nm. This was ascribed to a reaction between the S03(-
1)and TMPD(+1) radicals.
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Mg-IIke Spectrum of Cu XVIII.

Final rept.,

J. Sugar, and V. Kaufman. Nov 86, 1p
Pub. in Optical Society of America B 3, pi 61 2 Nov 86.

Keywords: "Atomic energy levels, "Copper, Atomic or-

bitals. Reprints.

The transition arrays 3p(2) - 3p3d and 3s3d-3p3d were
analyzed, and the levels of the 3p3d configurations
were derived. This is an extension of the analysis of Cu
XVIII reported in a paper by Sugar and Kaufman
(J.Opt. Soc. Am. B 3,701 (1 986)).
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stable Hydrogen-Bonded Isomers of Covalent
Ions. Association of Carbonlum Ions with N-
Donors.
Final rept.,

M. Mautner, M. M. Ross, and J. E. Campana. 1985,

7p
Pub. in Jnl. of the American Chemical Society 1 07, n1

7

P4839-4845 1985.

Keywords: Clustering, Chemical reactions. Entropy,

Reprints, *Carbonium ions.

Association reactions of the oxocarbonium ions

CH3CH(+1)OCH3 and (CH3)2C( + 1)OCH3 with H20
and CH30H are exothermic by 11-13 kcal mol 1. Al-

though the association products could be covalently

bonded protonated acetals or hemiacetals, e.g.,

CH3CH(OH)OCH3H + , the entropy changes of the as-

sociation reactions, -19 to -23 cal/mol K are substan-
tially smaller than the -31 to -40 cal mol K expected for

covalent condensation. Therefore, reaction thermo-
chemistry is more consistent with the formation of

clusters which in these cases involves (sup
sigma(-i-))...0-type unconventional ionic hydrogen
bonds, in analogy with recently observed
N( + 1)(CH3)4...0H2 clusters. Entropy terms due to the

loose structure of the cluster would favor clustering

over condensation, even if condensation is more ex-

othermic by 2-4 kcal/mol. Similar considerations may
apply to the association of s-C3H7(-i-1) and t-

C4H9(+ 1 ) with H20 and HCN.
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Spectral Intensities in the Fundamental Bands of
HFand HCI.
Final rept.,

A. S. Pine, A. Fried, and J. W. Elkins. 1985, 16p
Pub. in Jnl. of Molecular Spectroscopy 109, n1 p30-45
1985.
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The transition intensities of the fundamental bands of

natural isotopic HF and HCI vapors have been meas-
ured with Doppler-limited resolution using a tunable
difference-frequency laser spectrometer. Precise
values for the band intensities, vibrational moments
and Herman-Wallis F-factors have been obtained for

H(19)F, H(35)CI andH(37)CI.

700,245
PB87-1 52872 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Molecular Spectroscopy Div.

High-Resolution Infrared Spectra of the nu(sub 2)
and nu(sub 3) Bands of HOCI.
Final rept.,

W. J. Lafferty, and W. B. Olson. 1986, 15p
Pub. in Jnl. of Molecular Spectroscopy 120, p359-373
1986.
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The infrared spectra of the a-type transitions of the
nu(sub 2) and nu(sub 3) bands of HO{35)CI and
HO(37)CI have been obtained under high resolution.

Line assignments of both bands have been made, and
the spectroscopic constants have been obtained for

both bands using a Watson Hamiltonian. Lines of the
K(sub a) = 5 subband of the nu(sub 2) band of the
H0(35)C1 molecule were found to be slightly shifted by
an interaction with the K(sub a) = 4 level of the
2nu(sub 3) vibrational state. The b-type transitions per-

mitted for both bands were too weak to observe. Rela-
tive intensities of selected lines of both bands have
been measured, and empirical Herman-Wallis factors
have been determined.
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Single Pulse Shock Tube Study on the Thermal
Stability of Ketones.
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W. Tsang. 1984, 14p
Pub. in International Jnl. of Chemical Kinetics 16, n12
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5-Methyl-hexanone-2, 3-methyl-pentanone-2 and hex-
anone-2 have been decomposed in comparative rate

single pulse shock tube experiments. The mechanism
of decomposition involves the breaking of carbon-
carbon bonds as well as molecular processes involv-

ing 6-center complexes. The obtained results lead to

delta H(sub f)(CH3C0) = -13.8 kJs and delta H(sub
f)(CH3COCH2.) = -12.6 kJs at 300 K. They are com-
pared with existing literature values and some general-

izations are made with regard to the stability of carbon-
yl compounds.
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Stability of AlkyI Radicals.
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All the data on the decomposition of simple alkyi radi-

cals have been reviewed. Together with results on the
reverse addition reactions, alkyI radical combination
rates and the entropies of the alkyI radicals are given.

These values are fully consistent with determinations
based on the decomposition of aliphatic compounds
and combination of radicals. They lead to D(nC3H7-H)
= 422.5 kJ, D(iC3H7-H) = 415.3 kj, D(sC4H9-H) =
414.2 kJ, D(tC4H9-H) = 404.6 (zero barrier) and
D(tC5H11-H) = 402.5 kJ. These numbers are all sig-

nificantly higher than generally used values recom-
mended in a recent review. It appears that previous
rejection of measured alkyI radical decomposition
rates is due to an uncritical acceptance of the earlier

bond energies.
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Synthesis of 2-Amino-1,5-Dihydro-1-(Methyl-

( 1 3)C)-4H-lmldazol-4-One-5-( 1 3)0 (Creatinine-

(13)C2).
Final rept.,

A. Cohen, H. S. Hertz, R. Schaffer, M. J. Welch, and
E. White. 1986, lip
Sponsored by Food and Drug Administration, Rock-
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atinine, Spectrometry, Reprints, Sarcosine, Glycine.

2-Amino-1 ,5-dihydro-1 -(methyl-1 3C)-4H-imidazol-4-

one-5-13C (creatinine-13C2) (8) is synthesized as fol-

lows. Glycine-2-1 3C (1 ) is tosylated; the product (2) is

treated with iodomethane-13C; and the resultant

doubly-labeled product (3) is detosylated to yield sar-

cosine-13C2 (4). Creatine-13C2 (7) is obtained by
treating 4 with 2-methylisothiourea monohydriodide (5)

or cyanamide (6). Dehydration of 7 under vacuum sub-
limation conditions gives 8.
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Chemistry of Molecular Growth Processes in

Flames.
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Chemical mechanisms of pyrolysis, growth, and oxida-

tion processes in flames have traditionally been in-

ferred from spatial profile measurements of species
concentrations. Experimental investigations now in-

clude the detection of numerous minor species such
as reactive radicals and intermediate hydrocarbons. In

assessing a proposed mechanism important new con-
straints can be established when the detailed species
profile data are combined with velocity and tempera-
ture measurements and analyzed to determine pro-

duction and destruction rates for specific molecules.
Recent results on hydrocarbon diffusion flames pro-

vide new information on the interplay between chemi-
cal and transport processes. These measurements

have led to direct tests of proposed routes for the for-

mation of aromatic hydrocarbons and the first, small
soot particles.
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Unconventional Ionic Hydrogen Bonds. 1.
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CH Sigma- X interaction energies are obtained from
the clustering of quaternary onium ions with n-donor
solvent molecules. The dissociation energies (delta

degrees of Me4N -i- clustered with the n-donors H20,
MeOH, MeNH2, and Me3N and with the pi donors ben-
zene and toluene range between 8 and 10 kcal/mol.
With the weak, bulky n-donor MeCI the interaction Is

weaker (6.5 kcal/mol) while the more popular ligands

Me and MeC0NMe2 attach strongly (14.6 and 18.0

kcal/mol, respectively) to Me4N-|-. Strong interac-

tions, 20-23 kcal/mol, are also smaller by 2 kcal/mol
than those to Me4N -i- . Ab initio calculations show that

in the Me4N20, MeOH, MeNH2, and MeCI complexes
the ligands attach electrostatically to a cavity created
by protons of three CHS groups rather than hydrogen
bonding to one proton or to one CH3 group. Both ex-

periment and theory indicate that a second solvent

molecule (H20 or CH30H) attaches preferentially to

the first solvent molecule rather than to Me4N -|-

.
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Unconventional strong ionic hydrogen bonds of the -

XH+ pi type, where the electron donor is a pi bond or

an aromatic pi-system, are formed in the clustering re-

actions of NH4-t- and MeNH3-f with C2H4 and ben-
zene derivatives. The interaction energies range from
10 to 22 kcal/mol. The experimental results and ab
initio calculations on C2H4NH4+, C6H6NH4-I-, and
C6H5FNH4-I- indicate that the interaction is primarily

electrostatic in nature with little pi-donation into the

bond. The most stable structure of C2H4NH44- is the

conformer where one N-H + bond points at the center

of the double bond. For C6H6NH4+ and
C6H5FNH4-I-, the lowest energy pi-dimers have two
NH4-)- hydrogens directed toward the ring. The F-H-

NH34- sigma-complex was studied also for

C6H5FNH4 + . The latter complex is the more stable of

the two at this level of calculation.
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Current-voltage tunneling characteristics in a high-criti-

cal-temperature superconducting material containing

predominately Y1Ba2Cu309-delta have been meas-
ured using the break-junction technique. Sharp gap
structure was observed, with the largest superconduc-
tive energy gap measured to be delta = 1 9.5 plus or

minus 1 meV, assuming a superconductor-insulator-

superconductor junction. The energy gap corresponds
to 2delta/KbTc=4.8 at T=4 K, for a critical tempera-
ture of 93 K (midpoint of the resistive transition).
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The solubility of uric acid dihydrate (UA-2H20) and the

precipitation of UA-2H20 and anhydrous uric acid (UA)
from solutions containing sodium hydroxide and hydro-

chloric acid have been investigated. For the solubility

studies, crystals of pure UA-2H20 were prepared and
equilibrated with water and with solutions of HCI or

NaOH for 60 min or 20 h, respectively. The equilibrium

pH (pH = 2-6.25) and uric acid concentration were de-
termined. For the precipitation experiments, commer-
cial UA was dissolved in NaOH in a 1:1.1 molar ratio

and UA-2H20 and/or UA were precipitated with hydro-
chloric acid. The precipitates and/or supernatants
were examined 24 h after sample preparation. The re-

sults are represented in the form of tables, precipita-

tion diagrams and 'chemical potential' diagrams. Solu-
bility measurements with 60 min equilibration times
yielded the solubility products of UA-2H20 K(sp)(298
K) = (0.926 plus or minus 0.025) times 10 to the minus
9th power sq. mol. minus 6 dm. and K(sp (310 K) =
(2.25 plus or minus 0.05) times 10 to the minus 9th

power sq. mol. minus 6 dm. and the first dissociation

constants of uric acid, K1 (298 K) = (2.45 plus or minus
0.07) times 10 to the minus 6 th power mol. minus 3
dm. and K1(310 K) = (3.63 plus or minus 0.08) times
10 to the minus 6 th power mol. minus 3 dm. Precipita-

tion diagrams show that under the given experimental
conditions, at 298 K, UA-2H20 is stable for 24 h while
at 310 K this was true only for precipitates formed from
solutions of high supersaturations. At lower supersa-
turations, mixtures of UA-2H20 and UA formed. Con-
sequently, while the K(sp) value determined from pre-

cipitation data obtained at 298 K (K(sp) = 1 .04 times
10 to the minus 9th power sq. mol. minus 6 dm.) was
consistent with the respective solubility product, the
310 K precipitation boundary yielded an ion activity

product, AP, the value of which fulfills the conditions
K(sp)(UA)<AP<K(sp)(UA-2H20). Similar ion activity

products were obtained from solubility measurements
in pure water at 20 h equilibration time.
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Classical Permanganate Ion: Still a Novel Oxidant
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Recent synthetic applications of permanganate to or-

ganic chemistry are reviewed. The usefulness of the
reagent as a classical oxidant and as a new reagent,
being transferred into an organic phase or incorporat-
ed on to solid supports, or being applied as an organic
salt are surveyed. Recent views on the mechanism of
the permanganate oxidation of organic compounds
are also discussed.
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A qualitative model is given for gas and surface reac-

tions in silane discharges, leading to a-Si:H films and
gas constituents. Several experiments are described.
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The consistency among dielectric strength, electron

swarm, and collision cross section data for ionization,

attachment, and momentum transfer have been deter-

mined for the binary gas mixtures SF6/He, SF6/NE,
SF6/Ar, and SF6/C02 using a theoretical approach
recently developed by Van Brunt. Dielectric strength

data for SF6/Ar and SF6/C02 measured by Aschwan-
den can be accurately described by the model calcula-

tion and exhibit a high degree of consistency with

swarm and cross section data. The model also ap-
pears to successfully desribe preliminary electrical

breakdown data for SF6/Ne mixtures. The theoretical

model fails for SF6/He because it does not allow for

the important effect of Penning ionization which is pos-
sible in this case.
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Measured temperature dependencies of F transfer

rates for collisions of SF6 with SOF2, S02F2, SOF4,
S02, SF4, and SIF4 are reported. The results are used
to interpret the complex aniomic chemistry that occurs
during electrical discharges to SF6.
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A new structural model for octacalcium
hydrogenpentakis(phosphate) succinate pentahy-
drate, Ca8H(P04)5-(C2H4(COO)2) H20, a reaction
product of octacalcium dihydrogenhexakis(phosphate)

pentahydrate, Ca8H2- (P04)-5H20„ OCP, and succi-

nate ions, is proposed on the basis of similarities in the
unit cell dimensions and structures of OCP and calci-

um succinate trihydrate. The model can be used to de-
velop information on the mode of incorporation of di-

carboxylate ions into OCP and hydroxyapatite and its

possible effects on biological mineralization process-
es.
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Thermochemical data on selected gas phase com-
pounds containing sulfur, fluorine, oxygen, and hydro-
gen are evaluated. These are of particular relevance to

plasma chemistry and SE6 dielectric breakdown.
Values of the enthalpies of formation and the entropy
are provided at 298 K. Where no experimental data are
available, methods for estimation have been devel-

oped for deriving the enthalpy of formation. Data are
tabulated for 36 substances.
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The report presents the assessed thermochemical
measurements on rubidium compounds upon which
the property values, delta(f)H, delta(f)G, S, C(P), and
H(T)-H(0) at 298.15 K and delta(f)H(0 K) recommend-
ed in the 'NBS Tables of Chemical Thermodymanic
Properties' are based. Included in this set of thermo-
chemical measurements, or thermochemical reaction

catalog, is a comparison of the observed values for the
processes in question with those predicted (calculat-

ed) from the recommended property values in the fore-

mentioned tables. The evaluator's initially assigned un-
certainties on the experimental measurements and
final estimated reliabilities on the recommended proc-

ess values are given. The paper illustrates the evalua-
tion procedure used in preparing the full set of recom-
mended data in the 'NBS Tables of Chemical Thermo-
dynamic Properties'.
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The standard thermodynamic functions-heat capacity
at constant pressure C(p), its ratio to that at constant
volume, the entropy S, the enthalpy minus that at ab-
solute zero (H - H(0))/T were calculated for 131 gase-
ous ions in the temperature interval 100-1000 K, and

700,261 29



CHEMISTRY

Basic & Synthetic Chemistry

are presented in tables. The input data included struc-

tural information (bond lengths and angles), vibrational

spectroscopic information (vibrational frequencies and
degeneracies), and electronic level occupation and
degeneracies for ions having unpaired electrons.

These were taken mainly from a recent review by the

authors, and supplemented by further data from the
literature, updated to the end of 1 985.
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The work reviews and discusses the data on the vari-

ous thermodynamic properties of manganese and mo-
lybdenum available through March 1985. These in-

clude heat capacity, enthalpy, enthalpy of transitions

and melting, vapor pressure, and enthalpy of vaporiza-
tion. The existing data have been critically evaluated
and aniyzed. The recommended values for the heat
capacity, enthalpy, entropy, and Gibbs energy function

from 0.5 to 2400 K for manganese and from 0.4 to

5000 K for molybdenum have been generated, as
have heat capacity values for supercooled beta-Mm
and for gamma-Mn below 298.15 K. The recommend-
ed values for vapor pressure cover the temperature
range from 298.15 to 2400 K for manganese and from
298.15 to 5000 K for molybdenum. Thee values are
referred to temperatures based on IPTS-1 968. The un-

certainties in the recommended values of the heat ca-
pacity range from + or - 3% to -i- or - 5% for manga-
nese and from + or - 1.5% to + or - 3% for molybde-
num.
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This work reviews the data and information available

through March 1985 on the various thermodynamic
properties of five binary aluminum alloy systems: Al-

Fe, Al-Mn, Al-Ni, Al-Si, and Al-Ti. The thermodynamic
properties covered in this work are heat capacity,

Gibbs energy, enthalpy, and entropy of formation. Ex-
isting data have been evaluated and analyzed. The
values for heat capacity and room-temperature enthal-

py of formation for a large number of alloys have been
generated. For each of the binary alloy systems, the
recommended values for integral Gibbs energy, en-
thalpy, and entropy of formation as well as the partial

quantities, activity coefficients for each component
covering the entire composition range have been re-

ported. These values are reported for both solid and
liquid alloys.
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Analogous to the importance of 1 3C is isotropic shieid-

ings for chemical analysis of liquids with nuclear mag-
netic resonance spectroscopy, 13C chemical shielding

anisotropies are proving to be valuable in the charac-
terization of solids. Specifically, molecular geometry Is

revealed by the full shielding anisotropy and molecular
motion may be characterized by changes in the
powder pattern. In particular, the principal components
of the shielding reveal differences in bonding geometry
which may not be correlated to monotonia changes in

the isotropic shift. The report is a comprehensive, criti-

cal compilation of 13C chemical shieidings in solids,

organized by carbon functionality. From these data,

representative shieidings of common carbon function-

alities are calculated.
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Contents: The Mark-Houwink-Sakurada relation for

poly(methyl methacrylate); The viscosity of carbon di-

oxide, methane, and sulfur hexafluoride in the limit of

zero density; The viscosity of normal deuterium in the
limit of zero density; Standard chemical thermody-
manic properties of alkanethiol iosmer groups; Evalua-
tion of binary excess volume data for the
methanol+ hydrocarbon systems; Evaluation of binary

excess enthalpy data for the methanol + hydrocarbon
system; Extinction coefficients of triplet-triplet absorp-
tion spectra of organic molecules in condensed
phases: A least-squares analysis; Evaluated chemical
kinetic data for the reactions of atomic oxygen 0(3P)
with unsaturated hydrocarbons; Spectral data for mo-
lybdenum ions. Mo Vl-Mo XLII.
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In this third review of a series, the literature values for

the viscosity-molecular weight relationship (Mark-
Houwink-Sakurada) for poly(methyl methacrylate)
have been critically evaluated. Although most of the

studies have been concerned with conventionally pro-

duced poly(methyl methacrylate), some work has also
been done with the isotactic polymer. The Mark-
Houwink relations for the following solvents are dis-

cussed: benzene, toluene, acetone, chloroform, 2-bu-

tanone, and tetrahydrofuran, as well as for several

other infrequently used solvents. The values of the co-
efficient K in the relation (n) = KM(0.5) for several theta

solvents are also reported.
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responding states.

The paper contains accurate representations for the
viscosity of the three polyatomic gases, carbon diox-

ide, methane, and sulfur hexafluoride, in the limit of

zero density. These gases were studied because they
posses permanent multipole moments of increasing

order 4, 6, and 8, respectively. The correlations have
associated uncertainties of -i- or - 0.3% around room
temperature rising to + or - 1 .5% at the low-tempera-
ture extreme and to a maximum of + or - 2.0% at the
high-temperature extreme. The correlating equation
for carbon dioxide is valid for the temperature range
200-1500 K, that for methane from 110-1050 K and
that for sulfur hexafluoride from 220-900 K. It is shown
that a two-parameter law of corresponding states is in-

adequate for the representation of the data over these
wide ranges of temperature.
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The paper contains a new representation of the vis-

cosity of normal deuterium in the limit of zero density

as a function of temperature. The correlation is based
upon the semiclassical kinetic theory of polyatomic
gases and a body of critically evaluated experimental
data. The similarity of the intermolecular pair potentials

of normal hydrogen and normal deuterium is employed
to extrapolate the correlation for deuterium beyond the
range of the experimental data. In the temperature
range 250-350 K the accuracy of the representation of

the viscosity is estimated to be 4- or - 1 %, which dete-

riorates to -F or - 2% at the lowest temperatures and
to -I- or - 4% at the highest temperatures.

700,269

PB88-1 12628 Not available NTIS
Massachusetts Inst, of Tech., Cambridge. Dept. of

Chemistry.
Standard Chemical Thermodynamic Properties of
Alkanethiol Isomer Groups,
R. A. Alberty, E. Burmenko, T. H. Kang, and M. B.

Chung. c1987, 16p
Sponsored by National Bureau of Standards, Gaithers-

burg, MD.
Included in Jnl. of Physical and Chemical Reference
Data, v16 n2 pi 93-208 1987. Available from American
Chemical Society, 1155 Sixteenth St., NW, Washing-
ton, DC 20036.

Keywords: 'Thermodynamic properties, Heat capac-
ity, 'Alkanethiols, Benson method, Enthalpy, Entropy,

Gibbs energy.

The chemical thermodymanic properties of alkanethiol

(RSH where R is an alkyi group) isomer groups from
CH4S to C4H10S in the ideal gas phase have been
calculated from 298.15 to 1000 K from tables of Stull,

Westrum, and Sinke. In the absence of literature data
on all isomers of higher isomer groups, the properties

of isomers of C5H12S to C8H18S have been estimat-

ed using Benson group values. Equilibrium mole frac-

tions within isomer groups have been calculated for

the ideal gas state from 298.15 to 1000 K. For isomer
group properties, increments per carbon atom have
been calculated to show the extent to which thermody-
namic properties of higher isomer groups may be ob-

tained by linear extrapolation. Values of C(P), S,

delta(f)H, and del1a(f)G are given for all species of al-

kanethiols from CH4S to C8H18S in SI units for a
standard state pressure of 1 bar.
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The volume change of mixing data for the

methanol+ hydrocarbon binary mixtures have been
compiled and the best sets of data identified. The
needs for a new experimental data have been defined.
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"Mixing heat.

The heat of mixing data for the

methanol+ hydrocarbon binary mixtures have been
compiled and the best sets of data identified. The
needs for new experimental data have been identified.
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A global least-squares technique is developed to

assist in the critical evaluation of data consisting of

large sets of measurements. The technique is particu-

larly designed to handle sets of data where many of

the measurements are relative measurements. A lin-

earlization procedure is used to reduce the inherently

nonlinear problem to a traditional multivariate linear re-

gression. The technique developed here is used to

evaluate extinction coefficients, epsilon's, of triplet-tri-

plet absorption (TTA) spectra of organic molecules in

condensed phases. A previous assumption, that there
are no solvent effects on the TTA spectra, is investi-

gated and modified so that a group of compounds
measured in benzene is treated separately. The set of

445 epsilon's obtained from the global least-squares
fit, including these solvent effects, is presented in the
accompanying tables. How these least-squares results

can be used in a hierarchy of TTA epsilon standards is

discussed. Further solvent effects such as the separa-
tion of polar and nonpolar media and the influence of

temperature are probed.
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Chemcial kinetic data for reactions of 0(3P) atoms
with unsaturated hydrocarbons are compiled and criti-

cally evaluated. Specifically, the reactions considered
include the interactions of the ground electronic state

of oxygen atoms, 0(3P), with alkenes, cycloalkenes,

halogen substituted alkenes and ketenes, alkynes,

halogen substituted alkynes, aromatic hydrocarbons,
halogen substituted aromatic hydrocarbons and pyri-

dine. All kinetic data considered were restricted to gas
phase reactions. 'Recommended' values of the rate

parameters have been assessed and conservative un-

certainty limits assigned to them.
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In order to assess the high-temperature vaporization

behavior and equilibrium gas phase compositions over
the condensed oxides of Be, Mg, Ca, Sr, Ba, B, Al, Ga,
In, TI, Si, Ge, Sn, Pb, Zn, Cd, and Hg, the relevant ther-

modynamic and molecular constant data have been
compiled and critically evaluated. Selected values of

the Gibbs energy functions of condensed and vapor
phases are given in the form of equations valid over
wide temperature ranges, along with the standard en-

tropies and enthalpies of formation. These data were
used to generate plots of equilibrium partial pressures
of vapor species as functions of temperature for repre-

sentative environmental conditions ranging from re-

ducing to oxidating. The calculated partial pressures
and compositions agree, for the most part, with experi-

mental results obtained under comparable conditions.

Maximum vaporization rates have been calculated
using the Hertz-Knudsen equation. Literature refer-

ences are given.
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The study presents a computer programmable, ther-

modynamically consistent representation of the
second virial coefficient B, viscosity n, self-diffusion

coefficient D, and isotipic thermal diffusion factor a of

the eleven gases: N2, 02, NO, CO, N20, C02, CH4,
CF4, SF6, C2H4, and C2H6, all at low density. Limited
thermodynamic consistency is acheived by the use of

four scaling parameters (sigma, epsilon, Vo, p) in addi-

tion to the molecular weight. In terms of these param-
eters, the collision integrals for the transport properties

obey a single law of corresponding states. Further-

more, omega(2,2) (T) is the same as that for the uni-

versal correlation of the monatomic gases (J. Phys.
Chem. Ref. Data 13, 229 (1984)), whereas omega(1,1)
(T) is only slightly modified. The same parameters
nearly correlate the spherical part Bo(T) = B(T)-Bns(T)
of the second virial coefficient corrected for the most
important nonspherical influences; its dimensionless
form Bo(T) differs from that for the monatomic gases

and also, somewhat, for each of the eleven gases,
except that one form suffices for N2, 02, NO, CO. The
correlations embrace the reduced temperature range
1 <T<10 with the parameters sigma and epsilon, and
the range T> 10 with the parameters Vo and p derived
from high-energy beam experiments. The accuracy
achieved is carefully specified, and the correlation can
be used in a predictive mode.
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It is found that the standard enthalpies of formation
delta(f)H298 of double salts of the type MXaYb are re-

lated by a simple additivity relation to delta(f)H298 of

their binary salts MXc and MYd. For divalent metals M
this relation takes the form, delta(f)H298(MXY) = 1 12
delta(f)H298(MX2) -i- 1/2 delta{f)H298{MY2) -(- C,

with C = -13.4 or -17,6 kJ/mol giving equally good fits

to the data. From a lesser number of data for trivalent

and tetravalent metals M, one finds again a simple ad-
ditivity relation of the form delta(f)H298(MXaYb) =
(ax/z)delta(f)H298(MXz/x) -f (by/

z)delta(f)H298(MYz/y) -i- C, where x,y, and z are the

formal valences of X, Y, and M, respectively, so that z
= ax 4- by, and C = 0. For 16 divalent metal com-
pounds average deviations are 5.5 kJ/mol with a maxi-
mum deviation of 10.7 kJ/mol. For five tetravalent

compounds, the average deviations are 3.5 kJ/mol
with a maximum of 6.3 kJ/mol.
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The publication contains evaluated and estimated data
on the kinetics of reactions involving methanol and hy-

droxymethyl radicals and various small inorganic and
organic species which are of importance for the proper
understanding of methanol combustion and pyrolysis.

It is meant to be used in conjunction with the kinetic

data given in an earlier publication pertaining to meth-
ane pyrolysis and combustion, but which also contains
a large volume of data that are applicable to the meth-
anol system. The temperature range covered is 300-
2500 K and the density range 1 times 10 to the 16th
power to 1 times 10 to the 21st power molecules per
cu. cm.
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A very extensive literature survey of all available phase
diagram and thermodynamic data has been carried out

700,278 31
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for all 40 possible common-anion binary systems (AX-

BX) and all 30 possible common-cation binary systems
(AX-AY) involving the alkali halides (A,B = Li, Na, K,

Rb, Cs; X, Y = F, CI, Br, I). A critical analysis and eval-

uation of these data have been performed with a view
to obtaining a 'best' evaluated phase diagram and a
set of'best' evaluated thermodynamic parameters for

each system. To this end, a computer-assisted cou-
pled analysis of the phase diagram data and the ther-

modynamic properties of all known phases have been
obtained which are consistent with the measured ther-

modynamic properties and phase diagrams as well as
with established thermodynamic principles and theo-

ries of solution behavior. The parameters of these ex-

pressions are reported here and have been used to

generate the computer-calculated diagrams in the

compilation.

700,279

PB88-1 1 7536 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Holistic Moiecuiar Conformation and Total Surface
Area Calculations as Predictors for Solution Prop-
erties and Chromatographic Parameters.
Final rept.,

E. Eng, R. B. Johannesen, E. J. Tierney, J. M.
Bellama, and F. E. Brinckman. 1987, 9p
Pub. in Jnl. of Chromatography 403, p1-9 1987.

Keywords: 'Organic compounds. Separation, Solu-

tions, Surface properties, Salvation, Chromatographic
analysis. Computation, Carbinols, Water, Antimony,
Arsenic, Bismuth, Reprints, Triphenyl derivatives.

Methanol.

Group VA triphenyl derivatives, (C6H5)3M, were sepa-
rated using a reversed-phase bonded C sub 18 column
with a methanol-water (70:30, v/v) mobile phase. The
SAREA program was used to calculate holistic total

surface area (TSA) values for the compounds in vari-

ous conformations. A significant linear correlation was
obtained between the natural logarithms of the capac-
ity factor and the TSA values for only one particular set

of conformers Implying preferred solute-column chem-
istry based on preferred C-M bond rotations. The ad-
vantages of using a holistic approach for the calcula-

tion of TSA values are that it distinguishes the local

carbon and metal geometries and weights their contri-

bution to the overall TSA predictor which is not possi-

ble using a fragment approach. This is particularly sig-

nificant for organometallic systems due to the ability of

the central metal or metalloid atom to expand its co-
ordination number. This effectively would increase the
range of geometries which is not the case for organic
molecules.
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High-resolution absorption measurements of the Delta
V = 2 transitions of lead sulfide (PbS) are given be-
tween 830 and 863 cm-1. The measurements were
made with PbS in the gas phase at temperatures be-
tween 1 1 00 and 1 325 K and involved vibrational transi-

tions ranging from v = 2-0 to v=8-6. Transitions for

the three most abundant isotopic species (208Pb32S,
207Pb32S, and 206Pb32S) have been measured. The
fitted parameters related to the breakdown of the
Born-Oppenheimer approximation (or a so-called nu-

clear field shift) are quite large for vibration as well as
for rotation. The band centers for the 1-0 transitions

are computed from these measurements as follows:

v0(208Pb32S) = 426.63239(1 2)cm-1
,
vO(207Pb32S)

426.76880(1 2)cm-1, and
V0(206Pb32S) = 426.90658(1 2).
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The hydration of C3A, C4AF in the presence of calci-

um sulfate is reviewed. Mechanisms and kinetics of hy-

dration are discussed.
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The principal values of the carbon-13 NMR chemicak
shift tensors have been measured for each of the three

sorts of carbon atoms of coronene. The innermost six

carbon atoms show (within ca. 3 ppm) axially symmet-
ric chemical shift tensors, which imply threefold elec-

tronic symmetry at each of their sites, as in graphite.

The outer 18 carbon atoms do not show axial symme-
try, but are like the carbon atoms of solid ben/ene in

chemical shift anisotropy, these represent the edge
carbon atoms in the charcoal aromatic fused ring

system, and the conclusion is that the edge has a
thickness of two carbon atoms.
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The combination of high resolution (<10 -3 per. cm)
cw tunable difference frequency generation, high sen-
sitivity (< 10-6/sq. root of Hz) direct absorption meth-
ods, and long path length (2.54 cm) pulsed slit expan-
sions provide a powerfully general technique for study-

ing weakly bound complexes in a cold molecular beam
environment. Transient absorption of the narrow band
laser provides a nonintrusive probe of the quantum
state, velocity, temporal and spatial dependence of

cluster formation in the pulsed molecular beam. High
resolution fundamental, combination and hot band
spectra of ArHF, HFN2 and HFC02 complexes are
presented. Detailed information on the molecular
structure is determined for vibrationally excited states

which sample the potential energy surface far from the

ground state, near equilibrium geometry.
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Vibrational Anomalies and Dynamic Coupling in

Hydrogen-Bonded Van Der Waals Molecules.
Final rept.,
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High-resolution infrared spectra of the hydrogen halide

dimers and the rare gas-hydrogen halide complexes

have been recorded under thermal equilibrium condi-
tions in a long path coolable White cell using a tunable
difference-frequency laser. Detailed and comprehen-
sive structural and dynamical information has been ob-
tained from the fully resolved rotational transitions be-
tween the ground and vibrationally excited levels. Em-
pirical potential energy surfaces have been deter-

mined to explain dynamical phenomena such as rota-

tional and vibrational predissociation, vibrational shifts

and large-amplitude librational and tunneling motions.
A number of these features, strongly influenced by the
large excursions of the light hydrogen atoms involved
in the van der Waals bond, are quite anomalous and
require close attention to dynamic coupling.
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Structure and Dynamics of Weakly Bound Molecu-
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The book represents the proceedings of a NATO Ad-
vanced Research Workshop on Structure and Dynam-
ics of Weakly Bound Molecular Complexes, held in Ac-
quafredda di Maratea, Italy, September 21-26, 1987.
The book is composed of 44 contributions represent-
ing up to date research results at the time of the Work-
shop. The papers deal with the properties of van der
Waals and hydrogen bonded molecules obtained from
experimental spectroscopic and molecular beam scat-

tering investigations as well as theory. High resolution

microwave pure rotation, infrared rotation-vibration as
well as visible and near ultraviolet spectra are ana-
lyzed and interpreted as are the results of molecular
beam scattering and photodissociation experiments.
Various effects especially prominent in van der Waals
and hydrogen bonded molecules, such as large ampli-

tude motions, tunneling, predissociation, dynamics
and lifetimes of excited states, are treated. Papers
also deal with theoretical calculations of these effects

as well as the dervations of intermolecular potential

energy function. One paper is an extensive bibliogra-

phy, through Dec. 1987, of rotation spectra of van der
Waals and hydrogen bonded molecules. Additional en-
tries extend the compilation by including relevant work
on rotation-vibration spectra.
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Mechanism of the Reactions of AlkyI Ions with Al-

kylamines: Competing Proton Transfer and Con-
densation Reactions.
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Proton transfer. Ion molecule reaction mechanism.

The reactions of ethyl, isopropyl, and t-butyl ions with

alkylamines have been examined in an ion cyclotron

resonance spectrometer (ICR). Use of deuterium-la-

belled reactant ions permitted a detailed examination
of the relative probabilities of the two competing reac-

tion channels demonstrated previously by Meot-Ner.
Even though for all reaction pairs both b1 and b2 are
energetically allowed, the weaker C-N bond in the con-
densation ion predominantly undergoes scission to

give a complex of an alkyi ion and the corresponding
amine, followed by proton transfer in the complex.
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pentane, Thermodynamic surface.

A global Helmholtz function accurately representing

the thermodynamic properties of isobutane-isopen-

tane mixture over a wide range of temperatures and
pressures has been developed. The Helmholtz func-

tion has been used for the generation by computer of

tables and charts of properties of interest to designers

of power cycles. The Helmholtz function has also been
extended to allow for additional components in the

mixture, thus enabling the accurate calculation of cor-

rections to the thermodynamic properties when impuri-

ties are present in significant amounts.
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Cation binding effects on nearby H-bonds is studied for

the imidazole dimer. The binding of the cations, H -i-

,

Na-f, Zn(OH) + , and Zn(2+), is found to have a signif-

icant effect on both the H-bond energy and the equilib-

rium internuclear separation of the H-bond. The net

stabilization energy ranges from 8.0 kcal for Na-H to

28.0 l<cal for Zn(2-|-). The polarization of the dimer is

also appropriate to increase the binding of another im-

idazole. Proton transfer is also studied for the dimer

itself and the cation perturbed dimer. Double wells are

found in all cases in the energy curve for proton trans-

fer with a fixed N-N' distance between the imidazole

monomers. With the exception of Zn(2+) a substantial

barrier is calculated for the proton transfer reaction.

Compact effective potentials (CEP) were used in the

calculations. Comparisons of the orbital energies and
gradient optimized geometry of the CEP calculation for

imidazole with a GTO 4-31 G all-electron calculation is

quite satisfactory.
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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 following epsi-

lon 1 excitation at 1870 cm-1 indicated the fragments
to be described by an average rotational energy
(ER)=75 cm-1, full equilibration of the lambda doublet

species, approximately equal populations in both spin-

orbit states, no significant degree of alignment, an iso-

tropic flux distribution, and an average kinetic energy
of (EK)=400 cm-1 per fragment. Although approxi-

mately 75% of the available energy goes into fragment
translation, picosecond laser pump - probe experi-

ments showed that upsilon 1 decayed exponentially

with a 880 ps lifetime. Excitation of upsilon at 1 789 cm-
1 gave a 39 ps predissociative lifetime.
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A comprehensive rovibrational analysis is reported for

the 3-Micrometer absorption bands of the benzene
molecule measured on a difference-frequency laser

spectrometer and deconvolved to an effective

linewidth of 0.001 0-0.001 5 1 /cm.

700.291
PB88-1 52558 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Molecular Spectroscopy Div.

Absolute OCS Wavenumbers and Analysis of
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sulfide.

The high resolution infrared spectrum of carbonyl sul-

fide (OCS) in the region 490-560 1 /cm has been re-

corded with a Fourier transform spectrometer at a res-

olution of about 0.005 1 /cm.

700.292
PB88-1 52806 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Office of Standard Reference Data.

Halomethylenes: Effects of Halogen Substitution

on Absolute Heats of Formation.
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New values for the heats of formation of CF2, CCI2,

CCIF, CFH, and CCIH have been derived from estima-

tions of the thermochemistry of the reaction(s):

(CXYH-i- + B-> CXY + BH(l-i-) where X and Y are F

and/or CI and B is a molecule for which an absolute

value of the gas phase basicity (or proton affinity) is

available. The experiments were carried out in an ion

cyclotron resonance spectrometer. Results are pre-

sented.

Industrial Chemistry & Chemical
Process Engineering
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Calibrating, Measurement.

Technical research activities performed by the Center
for Chemical Engineering dunng the Fiscal Year 1 986
are summarized herein. These activities fall within the

general categories of process measurement, thermo-
physical properties data, and chemical engineering

science. They embody: development and improve-

ment of measurement principles, measurement stand-

ards, and calibration services such as volumetric and
mass flow rates, liquid volume, liquid density, and hu-

midity; generation (via accurate measurement and ad-

vanced predictive models) of reliable reference data

for thermophysical properties of pure fluids, fluid mix-

tures, and solids of vital interest to industry; and devel-

opment of improved correlations, models, and meas-
urement techniques for complex flows, heat and mass
transport, mixing, and chemically reacting flows of in-

terest in modern unit operations.
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Laser tomography, a new optical diagnostic technique

based upon multiangular absorption spectroscopy has
been developed. This technique allows the rapid

measurement of both species concentration and tem-

perature throughout a two-or three-dimensional non-

uniform flow field. Laser tomography involves making
absorption measurements along M parallel rays at N
equally spaced angles. These M x N measurements
are used to reconstruct the spatially resolved two-di-

mensional property field. Experimental results using

two optical geometries are reported for measurements
of sodium concentration in a seeded premixed flat

flame. Computer simulations of a complete tomogra-
phy system are presented, including the effects of

noise based upon the experimental measurements.
Results indicate that within the flame zone both the

concentration of absorbing species and temperature

can be recovered to within plus or minus 3% without

noise filtering and to plus or minus 1.7% with filtering.
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Before the Smoke Clears-Heat and Mass Transfer
In Fires and Controlled Combustion.
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Combustion phenomena are often arbitrarily divided

into two broad topics depending upon whether it is

controlled or uncontrolled. Controlled combustion will

normally imply the consumption of a fuel to liberate

heat which subsequently will result in useful work. Un-
controlled combustion which is referred to as fire, im-

plies the unintended destruction of a fuel source. In a
discussion more or less divided along these lines, the

paper outlines current technical issues in the context

of some key areas of research and development relat-

ed to heat and mass transfer-related phenomena.
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The authors have measured the low temperature mag-
netic susceptibility of two series of f.c.c. Fe-Cr-Ni

alloys: one series contained varied amounts of intersti-

tial carbon and nitrogen; the other contained varied

amounts of manganese. Characteristic of antiferro-

magnets, all specimens displayed a distinct peak in

magnetic susceptibility as a function of temperature.

Above the transition temperature the behavior of all

specimens could be well described by a modified

Curie-Weiss law. In the first series the position of the

susceptibility maximum decreased from 47.9 plus or

minus 0.5 to 35.0 plus or minus 0.5 K as the carbon-

plus-nitrogen content increased from 0.080 to 0.359
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wt.%. In the second series the position of the suscepti-

bility maximum increased from 46 plus or minus 0.5 to

86.5 plus or minus 0.5 K as the manganese content
was increased from 1.02 to 5.80 wt.5. A linear relation-

ship was found to predict the Neel temperature from
the alloy composition with an r.m.s. deviation of 1 K.
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The permeabilities of aniline, p-chloroaniline, p-nitro-

aniline, and urea were measured in a perfluorosulfon-

ated ionomer membrane. Permeabilities for these
compounds were of the order of 2 times 10 to the

minus 10 power sq. m./sec when the external solu-

tions were pH 7. Permeabilities for these compounds
were of the order of 6 times 10 to the minus 9th power
sq. m./sec when the sink solution was pH 1 and the

source solution was pH 7. These results indicate that

the rate at which these amines exit the isonomer is the

rate-limiting step in the transport process.
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Methods in use at NBS and elsewhere for the prepara-
tion of ultrapure acids are described in a historical con-
text as well as the present recommended procedures.

A new apparatus capable of distilling more than 20x
the rates of other commercial/times sub-boiling stills

has been designed and evaluated at NBS. A new ana-
lytical procedure utilizing the ICP/Mass Spectrometer
has been developed to assist in evaluating reagent
quality.

Photo & Radiation Chemistry
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Dilute solutions of benzene, fluorobenzene, o-difluoro-

benzene, m-difluorobenzene, p-difluorobenzene, and
toluene in trans-decalin have been irradiated with UV
light and with beta radiation. Fluorescence measure-
ments on the additive aromatic species permit a deter-

mination of the efficiency of energy transfer from the

lowest excited singlet state of trans-decalin, and,
above the ionization onset, of charge transfer from the
trans-decalin radical cation. The aromatic ions gener-
ated in the charge transfer process undergo recombi-
nation with electrons, resulting in excited species with

fluorescence; this recombination fluorescence is

shown to give an indication of the relative importance
of the charge transfer reaction. Although the factors

which influence the efficiencies of the observed
charge transfer processes are not completely under-
stood, a general trend is observed of increasing effi-

ciency of charge transfer as the reaction is increasing-

ly energetic.
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The results of an experiment sensitive to polarization

and angle-dependent effects of resonance line radi-

ation transport in a collisional environment are pre-

sented. Having measured both the excited atomic
state population and alignment as a function of dis-

tance from the initial excitation, considerable anisotro-

py in the alignment is found. Included in the discussion
are the results of an angle-average model calculation,

which allows us to point out, in a qualitatively way,
some of the important physics of the problem.
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Electronic band origins and vibrational band spacings
in excited electronic states have been compared for

the approximately 230 electronic transitions of diato-

mic molecules which have been obsen/ed both in the

gas phase and in rare-gas or nitrogen matrices. With
few exceptions, valence transitions and the associated
vibrational band spacings are shifted by less than
about 1 % in neon matrices. Somewhat larger shifts,

often to longer wavelengths, result from isolation of

the molecule in a heavier rare-gas or a nitrogen matrix.

The perturbation of Rydberg transitions by the matrix,

the effects of charge-transfer interaction with the

heavier rare-gas matrices, and the behavior of the po-

tential curve of the matrix-isolated molecule in the vi-

cinity of the dissociation continuum are discussed.
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An evaluation is made of a measurement system that

quantifies the pulsed ion currents produced in reso-

nance ionization mass spectrometry. An electron mul-

tiplier detector operated at intermediate gain has been
combined with a preamplifier and a transient digitizer.

The output of the transient digitizer is processed in real

time so that no ionization information is lost. The line-

arity, pulse height distributions, and gain of the detec-

tor system have been examined. Operation of the de-

tector in pulse counting and analog modes is demon-
strated. Ratio measurements representative of these
detection modes are presented for 185Re/187Re and
1840s/ 1920s.
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Product state distributions of thermal energy ion-mole-
cule reactions are determined by the sensitive optical

methods of infrared chemiluminescence and laser-in-

duced fluorescence detection. Experiments to obtain

detailed vibrational state populations are carried out in

a flowing afterglow reaction vessel, and measure-
ments to extract rotational state distributions are per-

formed in a single-collisions crossed-beam apparatus
that uses a flowing afterglow ion source. Product state

information is obtained for a series of proton transfer

reactions and charge transfer reactions, which reveals

many aspects of the dynamical behaviors of these
processes. Measurements are also presented for po-
lyatomic ion-molecule reactions, for optically-deter-

mined rates of ion collisional excitation, and deactiva-

tion, and on visible chemiluminescence yields and
branching fractions for reactions important in the

aurora.
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Measurements of the absorption spectrum near the

ionization threshold for an atom in a strong magnetic
field showed that the spectrum is a superposition of

many oscillatory terms ('quasi-Landau oscillations').

The authors have developed a quantitative theory

which shows that each classical closed electron orbit

which begins and ends near the nucleus contributes

an oscillatory term to the average oscillator strength.

The theory gives new understanding of the behavior

under combined Coulomb and Lorentz forces, and it

elucidates the role of isolated closed orbits in chaotic

systems. The first results of the theory are shown to be
in good agreement with experimental results.
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Angle resolved x-ray photoelectron and Auger elec-

tron spectra of sandwich structures of epitaxial Ni on
Cu on Ni have been used to assess the importance of

multiple scattering of the electron wave in XPS and
Auger diffraction. It is found that multiple scattering is

very important for the part of the wave that travels

down a row of atoms for more than about three atomic

spacings.
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Keywords: "Bromine, 'Dissociation, Excitation, Re-
prints, *Photodissociation, Atom-molecule collisions,

Molecule-molecule collisions. Laser radiation.

Absolute rate constants are measured for the title

problem by thermal energy collisions with Br2(X singlet

(Sigma sub g)(1 -i-)), Xe, and Ar at 297 K. A 0.04/cm
etalon-narrowed pulsed dye laser populates specific

rovibrational levels of isotopic Br2 which are 1-5 kT
below the B-state dissociation limit; in addition the

laser directly photodlssociates molecules which are in

thermally excited vibrational levels. The method used
to determine the absolute rate constants combines
four sets of experimental determinations, which in-

clude infrared detection of Br*, visible Br2(B) fluores-

cence lifetimes, absorption spectroscopy of Br2 (B<-
Y), and transient gain-vs-absorption spectroscopy on
Br/Br*.
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The yields of aromatic excited singlet states produced
in the steady state beta radiolysis of solutions of the

aromatics in cis-decalin, decane, cyclohexane, cyclo-

pentane, isopentane, and 2,2,4-trimethylpentane are

determined from fluorescence measurements. The ar-

omatic solutes are toluene, 1-methylnaphthalene (1-

methylnaphthalene is also an electron scavenger),
and aniline, which can scavenge positive charge from
the solvent cations produced in the radiolysis.
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Wavelengths, intensities, and classifications for the
molybdenum ions Mo Vl to Mo VLII are compiled. A
short review of the work on each stage of ionization is

included. The data are critically evaluated and the best
results are quoted.
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The collision-induced absorption of H2-CH4 mixtures

was measured from approx. 20 to 900 per cm. at 1 95
and 297 K. By subtracting the absorption due to H2-H2
and CH4-CH4 collisions from that of the mixture, the

absorption due to H2-CH4 collisions was obtained.

This spectrum was analyzed using the BC model line

shape to provide a way of estimating the far-i.r. spec-
trum of H2-CH4 for various concentrations of H2 and
CH4. Theoretical spectral moments were computed
with different potential functions and compared with

experimental values.
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Photodlssociation Dynamics of Small Molecules.
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tions. Molecules, Fluorescence, Reprints, Time of

flight spectrometers. Radicals.

The manuscript is a recent review on photochemistry
primary processes of about 60 small molecules. The
review emphasizes the detection of photofragments
(free radicals and small molecules) by laser induced
fluorescence (LIF), time of flight, coherent anti-Stokes

Raman spectroscopy (CARS), and other recent tech-

niques, by which the internal and translational energies

of the photofragments can be accessed.
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Keywords: 'Pulse height analyzers, 'Absorption spec-
tra, 'Photolysis, 'Radiolysis, Signal to noise ratio, Res-
olution, Reprints, Transients.

Characteristics of an adapted commercial optical mul-
tichannel analyzer system for recording of transient

absorption spectra in single shot pulse radiolysis and
flash photolysis are described. The features discussed
include temporal (2 microsec) and spectral (1 nm) reso-

lution, signal-to-noise ratio and its improvement, linear-

ity of response, and wavelength coverage (300-650
nm). The system is intermediate in both cost and capa-
bilities compared to two other methods: (1) recording

transient spectra by repetitive pulsing and (2) using an
image converter streak camera. The system is con-
venient for discrimination of small differences in fine

structured absorption spectra of short lived species.

sub e)squared(R)>(V = difference potential, micron
= transition moment function) in place of the usual

sum over final states. This exception value is calculat-

ed by quantal and classical methods and compared
with the exact expression as a function of reduced
mass and initial vibrational state for several combina-
tions of initial and final potentials and transition

moment functions. The errors in both the sum rule and
its classical implementation seldom exceed 1 %, and
then only for hydrogenic reduced mass. Keywords: Ra-
diative decay coefficients electronic transitions; Diato-

mic molecules; and Reprints.
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versities.

This meeting held at the National Bureau of Standards,
Gaithersburg, MD, brought together leading investiga-

tors from universities, research laboratories, and in-

dustrial organizations to review the progress and prob-
lems in theoretical and experimental chemical kinetics.

The scope of the meeting was broadened to include

ion-molecule reactions and processes occurring in the

condensed phase. Other topics covered unimolecular
and biomolecular reactions, energy transfer, and a
symposium in honor of Professor Sidney W. Benson.
Keywords: kinetics, reactions, energy transfer.
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Keywords: 'Patent applications, 'Polymers, 'Solid

electrolytes. Conductivity, Crosslinking(Chemistry),

Electrolytes, Poly(oxide/ethylene), Poly(oxide/propyl-

ene), Poly(imine/ethylene).

A solid polymeric electrolyte which is a two phase in-

terpenetrating network of a mechanically supporting

phase of a continuous network of a crosslinked poly-

mer and an ionic conducting phase comprising a metal
salt complexing liquid polymer which is a liquid

poly(efhylene oxide), poly(propylene oxide), or

poly(ethylene imine) complexed with a suitable metal
salt. The mechanically supporting phase forms a
matrix which supports the interpenetrating ionic con-
ducting liquid polymer phase which provides continu-

ous paths of high conductivity in all directions through-

out the matrix.

Physical & Theoretical Chemistry
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Quantum theory. Coefficients, Mass, Moments, Re-
duction, Reprints, Molecular vibration. Sum rules.

Total radiative decay coefficients for electronic transi-

tions in diatomic molecules are evaluated by means of

an initial state expectation value < V-cubed(R)(mu
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Picosecond Measurements of the Dissociation
Rates of the Nitric Oxide Dimer nu(sub 1)=1 and
nu(sub4)=1 Levels.
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Keywords: 'Nitrogen oxide(NO), 'Dissociation, Vibra-

tional spectra. Reprints, 'Rate constants, Dimers, Pi-

cosecond pulses.

Direct picosecond measurements of the vibrational

predissociation rates of the nitric oxide dimer excited

to v=1 levels of the neariy equal energy symmetric
nu(sub 1) = 1870/cm) and asymmetric nu(sub 4) =
1789/cm) N-O stretching fundamentals are reported.
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Lifetimes obtained are 880 + or - 260 ps for nu(sub 1

)

and 39 + or -8 ps for nu(sub 4) excitations.
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Adiabatic Analysis of Distant Perturbations: Appii-

cation to Herzberg-Teiler Vibronic Coupling
Theory.
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F. H. Mies. 1985, 14p
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Keywords: *Adiabatic conditions. Molecular spectra,

Formaldetiyde, Intensity, Reprints, *Vibronic coupling,

Propynal.

The simplest form of Herzberg-Teller theory involves

the vibronic coupling of a single mode between two
energetically separated molecular states. An adiabatic

analysis of the system is presented which incorporates

the effect of the distant state without recourse to direct

summation over distant energy levels. The theory is

compared to exact numerical results for vibronic-cou-

pling in Propynal and Formaldehyde. The adiabatic ei-

genvalues are exceptionally accurate, especially if

proper radial Born-Oppenheimer terms are added to

the adiabatic potential for the ground state. The quality

of the resultant amplitudes associated with the distant

state are adequate to represent any intensity borrow-
ing effects in the molecular spectra to well within 5%.
The adiabatic theory is quite general and can be used
with equal force to represent distant perturbations due
to repulsive as well as attractive states, and without

any commitment to linear vibronic coupling models.

700,317
PB87-1 49423 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Molecular Spectroscopy Div.

Microwave Spectrum of tiie K=0 States of Ar-NH3.
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Reprints, Dimers.

The microwave spectrum of Ar-NH3 has been ob-

tained using molecular beam electric resonance spec-
troscopy and pulsed nozzle Fourier transform micro-

wave spectroscopy. The spectrum is complicated by
nonrigidity and most of the transitions are not yet as-

signed. The NH3 orientation in the complex is dis-

cussed primarily on the basis of the measured dipole

moment projection and the quadrupole coupling con-
stant. It is concluded that the Ar-NH3 intermolecular

potential is nearly isotropic and that the NH3 subunit

undergoes practically free internal rotation in each of

its angular degrees of freedom. Spectroscopic evi-

dence is presented which indicates that the NHS su-

bunit also inverts within the complex. These conclu-

sions concerning the internal dynamics in the Ar-NH3
complex support the model initially proposed in the au-
thors previous study of the microwave and infrared

spectra of this species.
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Keywords: 'Free radicals, "Sulfites, Chemical radicals.

Oxidation, Reprints, "Chemical reaction kinetics, Sul-

fite radicals, Peroxysulfate radicals.

The free radical chemistry of sulfite oxidation is re-

viewed. Chemical transformations of organic and bio-

logical molecules induced by sulfite oxidation are sum-
marized. The kinetics of the free radical oxidations of

sulfite are discussed as are the kinetics of the reac-
tions of the sulfite derived radicals S03(1-) and its

peroxy derivative (S05(1 -) with organic compounds.
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Zinc porphyrins are oxidized readily to the pi-radical

cation by certain inorganic and organic radicals in

aqueous solution under pulse radiolytic conditions. Di-

molecular rate constants for the oxidation process
depend upon thermodynamic driving forces and Cou-
lombic interactions between the reactants and lie

within the range 10 to the 7th power - 10 to the 10th
power/M s. The resultant pi-radical cations exist in

aqueous solution in equilibrium with any anions or

complexing agents (e.g. pyridine) present in solution.

This complexation affects both the absorption spec-
trum of the pi-radical cation and its rate of decay. With
zinc tetrakis (4-sulphonatophenyl) porphyrin, the pi-

radical cation is quite persistant (t (sub 1 /2) approx 6s)

but its rate of decay increases when SCN-ions are
present. Positively-charged zinc porphyrins form short-

er-lived pi-radical cations that decay on the ms times-

cale. Under some conditions, this decay leads to for-

mation of a relatively long-lived intermediate which is

either a pi-radical dimer of an isoporphyrin derivative.
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The temperature-viscosity relationships of four melt

compositions in the system CaO-Si02-Fe-0 have
been determined. The Fe(34-)/sigma Fe and structur-

al positions of Fe(3-|-) and Fe(2-|-) in the melts were
obtained with (57)Fe Mossbauer spectroscopy.
Raman spectra were obtained on quenched melts
(from 1 550 deg C) of these samples as well as alumi-

nous analogues of the iron-bearing melts. Aluminum
and ferric iron are tetrahedrally coordinated, and fer-

rous iron is in octahedral coordination in all melts. The
viscosities (n) range between 8 and 50 kcal/mole as a
function of Ca/Si, iron content and temperature (in the

temperature range 1400 deg - 1600 deg C). The vis-

cosity shows a distinct increase as 5 wt % Fe203 is

added to iron-free melts. Additional Fe203 results in

decreasing viscosity. Published data show that analo-

gous addition of AI203 results in a continuous viscosi-

ty increase.
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Epitaxial crystal growth of Eu/Re and Eu/W has been
done using Field Emission Microscopy. Nucleation,

crystal growth and epitaxial relationships are compara-
tively described and discussed, and a value of the

electron work function for poly-faced Eu has been de-
termined.
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The bonding geometry and thermal desorption kinetics

of adsorbed molecular NH3 and H20 on Ru(OOI) are
altered by interaction with adsorbed oxygen or sodium
atoms. In all instances, local molecular reorientations

are induced in NH3 and H20 by the additive atoms.
The molecular axes of adsorbed H20 and NH3 are
strongly 'tilted' by interaction with Na, whereas ad-
sorbed oxygen causes a striking azimuthal-ordering in

NH3.
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Influence of Surface Additives (Na and O) on the
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The structure and kinetics of NH3 interacting with

clean and sodium or oxygen-dosed Ni(1 10) have been
studied using ESDIAD (electron stimulated desorption
ion angular distribution), LEED and thermal desorption
spectroscopy. NH3 adsorbs in molecular form at 80 K.

No azimuthal ordering is found for molecular NH3 on
either clean or 0-dosed Ni(1 10), but NH3 reacts with O
above 200 K to form a surface species 'inclined' along

(001) azimuths, identified as OH(ad). Coadsorption of

NHS with Na causes a reorientation of the molecular
axes of the NHS bonded near Na.
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Recent examples of the use of electron stimulated de-

sorption ion angular distribution (ESDIAD) in determin-

ing the structures of molecules on surfaces are dis-

cussed. These include the adsorption and decomposi-
tion of NH3 on Fe(1 00), and the stabilization of H20 on
Ag(1 1 0) by impurity O and Br atoms, ESDIAD evidence
for 'lying down' CO on several surfaces is presented,

and the influence of beam damage in producing new
surface structures for H20 on Ni(IIO) is discussed.

Calculations of the influence of the surface image po-

tential and reneutralization effects on ion trajectories

are described briefly.
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tion.

The principles and mechanisms of electron stimulated

desorption (ESD) and photon stimulated desorption

(PSD), as well as the utility of the electron stimulated

desorption ion angular distributions (ESDIAD) method
as a tool for determining the structure of surface mole-

cules, have been described in a recent book and sev-

eral review articles. The present short paper is intend-

ed to provide a guide to the relevant literature, and to

describe briefly some recent work relating to the uses
and limitations of ESDIAD for determining the structure

of surface molecules.
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The results of x-ray absorption measurements are

used to demonstrate that noncrystalline Ta 0.29 0.71

films, prepared by thermal oxidation of deposited Ta
on Si single crystals, are glassy in the sense that the

short range order and bond (chemical) ordering closely

resemble those in B-Ta205.
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Methods of computing the characteristic fluorescence
correction factors in quantitative electron microprobe
analysis procedures is discussed. Various formulas for

calculating fluorescence yields are compared.
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The analysis of thick films, that is, those whose thick-

ness dimension is greater than 0.1 of the range of a 20
keV electron, is complicated by electron scattering and
x-ray absorption and fluorescence effects which differ

from bulk targets. Conventional ZAF analysis with nor-

malization produces relative errors of + or - 20% or

more. Monte Carlo electron trajectory simulation can
be used to calculate x-ray emission from thick film tar-

gets in order to provide correction factors to apply to

ZAF analysis.
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The kinetics of spinodal decomposition of a binary

polymer system of polystyrene/poly (vinylmethylether)

near its critical composition has been studied by the

temperature jump light scattering technique. The re-

sults indicate that the linearized theory of the Cahn-
Hilliard Cook type which includes the thermal fluctua-

tion term can describe the polymer system very well in

the early-time and shallow-quench region. The virtual

structure factor Sx(q), which is a consequence of In-

cluding the thermal fluctuation, has been obtained for

the first time. For experiments of deeper quench, the

virtual structure factor becomes small In our experi-

mental q range, and the time dependent static struc-

ture factor, S(q,t), reduces back to the original Cahn-
Hilliard type.
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The size and refractive index of individual smoke drop-

lets have been measured using a single particle light

scattering instrument. Droplets of a given size were se-

lected by use of a mobility classifier and then electro-

statically charged. The measured scattered intensities

were fitted to curves determined from Mie theory to

find the best values of the refractive indices. The re-

fractive index of smoke from a moderately large,

steady state smolder reactor is found to be much less

variable than that of cigarette smoke. Relative humidi-

ty is found to have a significant effect on the evapora-
tion rate of the smoke droplets.
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tion.

H20 adsorption on clean Ni(1 10) surfaces at less than
or = 1 50 K leads at coverages below theta approx. =
0.5 to the formation of chemisorbed water dimers,

bound to the Ni substrate via both oxygen atoms. The
linear hydrogen bond axis is oriented parallel to the

(001) surface directions. With increasing H20 cover-
age (theta greater than or equal to 0.5), the accumula-
tion of further hydrogen bonded water molecules in-

duces some modifications into the dimer configuration

resulting at theta approx. = 1 in a two dimensional hy-

drogen bonded network with a slightly distorted ice lat-

tice structure and long range order.
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Precision X-ray spectroscopy of one electron and one
vacancy ions in the mid-to-high-Z region is discussed
and results are compared to recent theoretical calcula-

tions. The comparisons are made as a function of Z
and reveal deficiencies in the theoretical calculations

and experimental measurements. Pertinent experi-

mental topics are briefly covered including wavelength
normalization, production of clean X-ray spectra (free

of satellites), and high resolution instrumentation. Dis-

cussion of the theoretical calculations includes the var-

iation of various terms as a function of Z and the impor-

tance of correlation effects in one vacancy ions.

Future experimental measurements are briefly men-
tioned.
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The Doppler-free, two-photon 5d(10) 6s doublet S(1/
2)-5d(9) 6s(2) doublet D(5/2) transition in singly ion-

ized Hg, attractive as an optical frequency standard,

has been observed for the first time. A few 1 98Hg ions

were confined in a radio-frequency (rf) trap and the

two-photon transition was detected by monitoring the

change in the fluorescence light scattered by the ions

from a laser beam tuned to the first resonance transi-

tion at 194 nm. Optical amplitude modulation (AM) si-

debands, induced by the secular (thermal) motion of

the harmonically bound ions, were observed also for

the first time.

700,334

PB87-1 50884 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.
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Improved values of the rotational constants, B and D
of (16)0 (17)O(v=0) and D of (16)02(v=1) were ob-
tained from an analysis of the laser magnetic reso-

nance spectra at 765 and 4252 GHz.
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microscopy.

The initial installment of the paper appeared in our No-
vember 1986 issue. In this concluding installment, the
effects of the electron beam/sample interaction and
its modelling with the Monte Carlo technique are dis-

cussed. The various sources of error in SEM metrology
are also examined. Finally, the prospect of automated
wafer inspection and progress in establishing SEM
measurement standards are outlined.
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Redistribution and depolarization of near-resonant ra-

diation was studied for the He 2 singlet P - 3 singlet D
line (668 nm) (and some data are also presented for

H(alpha) (656 nm)). These transitions have lower
levels with natural line widths large compared with

their upper level natural widths and, under experimen-
tal conditions, their collisional widths were also small.

The authors measurement of the ratio of Rayleigh to

fluorescent intensities confirm the prediction that re-

distribution of radiation occurs in the absence of colli-

sions for transitions having significant lower level radi-

ative widths. Depolarization rates by collisions with

helium were also inferred from the measurements.
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A brief review is given of the spin dynamics of the 3d
elements Fe, Co, Ni and Cr. These materials have
proved difficult to investigate thoroughly because the
excitations extend to very high energies, but should be
well suited to study with spallation neutron sources as
demonstrated by recent measurements on pure iron at

IPNS.
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Wetting layers can form on solid and fluid substrates
when the long-ranged part of the effective intermole-

cular potential (which tends to thicken the layers) com-
petes with gravity (which tends to thin the layers). Au-
thors have reported layers whose thicknesses range
from 7 to 600 nm on a variety of substrates. The au-
thors use the theory of dispersion forces to make
simple estimates of a layer's thickness in equilibrium.

The estimates imply that, in certain cases, the meas-
ured, thickness differs by a factor 10 from the thick-

ness '="pec:od in equilibrium. To resolve these differ-

ences, they have estimated the rates of several hydro-
dynamic processes are estimated.
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Transport properties of dilute monatomic gases
depend on two body atom-atom interaction potentials.

When two ground state (doublet S) lithium atoms inter-

act, they can follow either of two potential energy
curves corresponding to the Li2 molecule in the X sing-

let Sigma(1 +)(sub g) or triplet Sigma (H-)(sub u)

state. Transport collision integrals for these states
have been calculated by accurately representing
quantum mechanical potential energy curves with the
Hulburt-Hirschfelder potential. The excellent agree-
ment of calculated viscosities with experimental re-

sults provides further evidence that the potential can
be used to estimate accurately transport properties
under conditions where experimental data are sparse
or unavailable.
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Coevaporated e-beam films show modification of

structure and properties that depend on composition.
In pure zirconia films, x-ray diffraction indicates two
crystal phases present and scanning electron micros-

copy (SEM) shows a columnar structure. The pore
fractions in these films can exceed 25%. The admix-
ture of small amounts of silica (<20% by volume) re-

sults in films having a single crystalline phase. At
volume fractions of silica >20%, the films show an
amorphous structure lacking columnar growth. Meas-
urements of refractive index and thickness as a func-

tion of composition indicate an initial decrease in po-
rosity with increasing silica content. A simple model
gives the porosity of the films as a function of composi-
tion. In addition, the mixed films show greater index
stability, decreased surface roughness, and decreased
optical scatter.
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'Electron-molecule collisions.

Elastic scattering cross sections for electron scatter-

ing by N2 have been calculated in the static-plus-local-

exchange model using two different target wavefunc-
tions: Hartree Pock (HF) and Multi-configuration Self-

Consistent-Field First-Order-Configuration-Interaction

(MCSCF-FOCI). The range of impact energy consid-
ered is 1 .5 to 30 eV. Inclusion of electron correlation in

the target wavefunction changes the position of the
Pi(sub g) low-energy resonance by about 0.5 eV. Non-
resonant partial cross sections typically change by 2%
at the equilibrium internuclear separation but some-
times more (up to 26% at the equilibrium internuclear

distance and even more at stretched geometries).
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Measurement of Resonant and Non-Resonant
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A phase modulation technique for coherent Raman
spectroscopy is used to measure both the real and
imaginary parts of the third-order nonlinear susceptibil-

ity of gases. The Raman Q-branch resonance of D2 is

calibrated by comparison to the 0-branch resonance
of N2. By using D2 as an internal standard, the non-
resonant electronic susceptibility of Ar and the sum of

the electronic and molecular reorientation contribu-

tions to the non-resonant susceptibility of N2 are de-
termined. The results of these measurements are

compared to published data on the Q-branch Raman
cross-section of H2, to predictions from the theory of

the optical (AC) Kerr effect, and to measurements of

electronic hyperpolarizabilities. Formula inter-relating

a number of different definitions of third-order suscep-
tibilities found in the literature are presented.
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Given current access to powerful quantum chemistry
codes which provide interaction potentials, electronic

wavefunctions and coupling matrix elements for diato-

mic molecules, and given the very stable numerical
close-coupling codes that are available, the authors
can generate multichannel continuum wavefunctions
Psi(1-|-, sub i) for the diatom AB of almost arbitrary

accuracy. If these numerical capabilities are coupled
with the rigorous analytic description of the diatomic
wavefunctions provided by multichannel quantum
defect analysis (MCQDA), especially in the vicinity of

dissociation thresholds, the authors are in a position to

describe a wide variety of diatom phenomena with a
great deal of confidence, and with renewed insights.
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Stimulated Desorption Studies of Defect Struc-
tures on Ti02.
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Photon stimulated desorption.

The influence of the surface geometric structure on
the electron and photon-stimulated desorption (ESD,
PSD) ion yield from TiO2(001 ) and Ti02(1 1 0) has been
studied. For both surfaces, angle-integrated ESD
yields have been measured as a function of annealing
temperature ranging from room temperature sputtered

surfaces to 1200 K annealed surfaces. These meas-
urements imply that the local geometry of the desorp-
tion site must be considered in order to adequately ex-

plain the observed ion yield variations.
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The results of ab initio calculations of photodetach-
ment of K(-1 ) are presented and compared with experi-

mental measurements. The energy region studied is

from threshold to the vicinity of the first excited state of

neutral potassium. The calculations are essentially

nonrelativistic in nature, but the fine structure in the

first excited state (a doublet) is resolved in the calcula-

tions by a three-step process: a transformation of dy-

namical variables to a form that is relatively independ-
ent of energy over an energy range comparable to the

splitting, an algebraic transformation from LS to jj cou-
pling, and finally by kinematic corrections for the split-

ting. The initial transformation, a simple phase rotation,

was determined empirically, but is shown to be con-
sistent with a formal correction for the effects of long-

range polarization forces In electron scattering by po-
tassium near the np(2)p(0) threshold.
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Observation of Quantum Jumps.
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The authors have recorded the laser-excited reso-

nance fluorescence of one to three Ba(-i-) ions and
observed Bohr's 'quantum jumps' when an ion de-

cayed to the metastable doublet D{5/2) state, sudden-

ly quenching its fluorescence. Most of the jumps mark
Raman-Stokes scattering from the doublet S(1 /2) and
doublet D(3/2) levels.
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The authors have computed the Stark-broadened pro-

files of the first two Balmer lines (n=3,4->2) of

C(5-t-). Plasma conditions span the electron density

range n(sub e)=10(sup 17)-10(sup 20)/cc, and
T= 20-300 eV. The calculations include ion-dynamic
effects, which are very important at the lower densities

for H(sub alpha) (n = 3 - > 2). At the higher densities,

the dynamic profiles approach the static ones.
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The results of a preliminary investigation into the use
of Raman spectroscopy for the chemical characteriza-

tion of single aerosol droplets are reported. The dioctyl

phthlate droplets, 10 to 35 micrometers in diameter,
were suspended by the radiation pressure of an argon
ion laser beam. Initial experiments used a photomulti-
plier-based system which collected a 400 cm wide
spectrum in about one half hour. This system was ade-
quate for monitoring quasi-static droplet processes,
but for faster processes an optical multichannel ana-
lyzer-based system was used to collect spectra in

about one second. Droplet spectra from both instru-

ments showed sharp, unexplained features not
present in bulk liquid spectra.
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Phase consistent electronic transition dipole moment
functions are calculated (as a function of internuclear
separation) for the 80 dipole selection rule allowed
transitions in the manifold of states of NaK treated by
the authors earlier. Agreement is found with experi-
mental determinations of the Z (sup 1)Pi - 1 (sup 1)

sigma(1 -i-) transition. Agreement of the asymptotic

values with experimental and previous theoretical de-

terminations of corresponding atomic transition mo-
ments suggests that the present computations may be
relatively reliable. The positions of a number of satel-

lite bands are predicted from their potential energy dif-

ference curves.
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Synthesis and stability of various polymorphs of

Li3Ta04 are discussed and a wrong impression, given

in the previous paper of the same title, is corrected.
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Developments in the theory of Ostwald ripening since
the classic work of I. M. Lifshitz and V. V. Sloyzov (LS)

is reviewed and directions for future work are suggest-

ed. Recent theoretical work on the role of a finite

volume fraction of coarsening phase on the ripening

behavior of two-phase systems is reformulated in

terms of a consistent set of notation through which
each of the theories can be compared and constrast-

ed. New work on transient Ostwald ripening is present-

ed which illustrates the broad range of behavior which
is possible in the regime. The conditions responsible

for the presence of the asymptotic state first discov-

ered by LS, as well as the manner in which this state is

approached is also discussed. The role of elastic fields

during Ostwald ripening in solid-solid mixtures is re-

viewed, and it is shown that these fields can play a
dominant role in determining a solid-solid systems
coarsening behavior.
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The available electric field gradient data at transition

metal impurity and at host sites in transition metal
hosts has been inspected for indications of trends in

alloying behavior. The raw data indicates that the gra-

dients fall in two groups, depending on whether the
host metal has over or under half-filled d bands, and
the gradients for any given probe atom are largely in-

dependent of which host, in a given group, is involved.

Inspection of the normalized results suggests that the
observed gradients, by their very magnitude, must be
largely intra-atomic in origin. It is found that, while there
Is scatter in the data, the gradients at host and impurity

sites, in the under half-filled d shell hosts, show little

chemical variation with either differing impurity or dif-

fering host. The normalized data for the over half-filled

d shell hosts, on the other hand, appear to show a
chemical trend which is also to be seen in the enthal-

pies of formation of the more concentrated alloys.
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Measurements of convective flow fields and solid-

liquid interface shapes during the solidification of a
pure and a slightly alloyed transparent material reveal

that the convective transport of solute can cause a
macroscopic depression to develop in the solid-liquid

interface. This effect occurs under conditions close to

those which are predicted to produce morphological
instability of a planar interface. A cellular or dendritic

microstructure later develops within the interface de-

pression. The convection is attributed to the effect of

radial temperature gradients in the crystal growth ap-

paratus.
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The authors detect the radiatively driven electric qua-
drupole transition to the metastable doublet D(5/2)
state in a single, laser-cooled Hg II ion by monitoring

the abrupt cessation of the fluorescence signal from
the laser-excited doublet S(1/2) -> doublet P(1/2)
first resonance line. When the ion 'jumps' back from
the metastable D state to the ground S state, the S ->
P resonance fluorescence signal immediately returns.

The statistical properties of the quantum jumps are in-

vestigated; for example, photon antibunching in the
emission from the D state is observed with 100% effi-

ciency.
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Observations in the far-infrared laser magnetic reso-

nance spectrum of the CF radical in its ground (sup
2)Pi state have been extended to include fine structure

transitions between the two spin components. The
data are fitted together with all previous measure-
ments relating to the nu=0 level to obtain a complete
set of molecular parameters, including the spin-orbit

splitting which has been determined at

77.1 9691 6(1 4)/cm. The implications for the electronic

structure of various parameters are also discussed.
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Surface sensitive techniques have been used to inves-

tigate the reaction of H20 with Li on a Ru(OOI) crystal.

Water dissociation was found to occur for Li coverages
significantly lower than those at which Na induced
H20 decomposition on the same substrate.
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In certain binary solutions the lower of the two liquid

phases can form a layer which intrudes between the

upper liquid phase and the vapor. As the temperature
Is increased, the intruding layer abruptly appears at a
characteristic wetting temperature T(sub w)=311K.
This temperature is well below the consolute tempera-
ture (T(sub c)=363K). Below T(sub w, the layer's

thickness (measured by ellipsometry) may be zero and
Is no greater than 2 nm. Above T(sub w) the intruding

layer's thickness is several hundred Angstroms and its

variation with temperature is extremely weak. As the

temperature of a particular sample was raised still fur-

ther towards T(sub c) the lower phase dissolved into

the upper liquid phase. At 328K the lower phase disap-

peared. Within + or - 0.05 K of this temperature the

film thickness abruptly returned to zero. These data
provide strong experimental evidence that both transi-

tions are first order.
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Representative equations are presented for the vis-

cosity and thermal conductivity of isobutane as a func-

tion of temperature and density. The equations are
based on existing experimental data for the viscosity

and new experimental data for the thermal conductivity

of isobutane.
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An algorithm has been developed for computer simula-

tion of molecular dynamics. The algorithm, called the
'Method of Lights', is based on sorting and on reformu-
lating the way in which neighbor lists are constructed.
It uses data structures compatible with either tradition-

al scalar computer architecture or specialized vector
statements which perform computations in parallel.

The algorithm has been implemented on the CYBER
205 computer. Tests indicate that the method reduces
running time over standard methods in scalar form,

and that 'vectorization' produces an order-of-magni-
tude decrease in execution time.
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The authors report a remeasurement of the Rydberg
constant via a single-photon determination of the

Balmer-a wavelength. The new value reflects the re-

definition of the meter, a reexamination of corrections,

and improvements of the experimental apparatus. The
result is R= 109737.31569 cm, where c = 299792458
m/s by definition. The result does not significantly dis-

agree with the preceding measurement by Amin et al.,

significantly disagrees with the measurement by
Hildum et al., and agrees very well with a recent meas-
urement by Biraben and Julien.
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Doppler-Free Resonantly-Enhanced Two-Photon
Spectroscopy of np and nf Rydberg States In

Atomic Cesium.
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The fine-structure intervals of selected np (n= 18-83)

and nf (n= 14-28) Rydberg states in neutral Cs have
been measured by Doppler-free resonantly-enhanced
two-photon laser spectroscopy with a thermionic diode
detector. One cw dye laser was tuned near resonance
with a 6s - 5d electric quadrupole transition while a
second was scanned through the relevant 5d - np, nf

transitions. This is the first Doppler-free study of these
series by strictly optical methods. The experimental

fine-structure intervals are in good agreement with

splitting formulas derived by other authors from fine-

structure measurements of lower-lying np and nf

levels. Our results and the best previous data have
been fitted with several expressions that have been
used or suggested for the representation of fine struc-

ture data. A recently proposed expansion formula in-

cluding inverse even powers of the effective quantum
number is found to be inconsistent with the best avail-

able n(2)P intervals.
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The heating of fused silica by the absorption of laser

infra-red radiation is the basis for the design of a short

residence time-high temperature reactor. When the

laser is focused on the exit orifice of a silica flow tube a
dilute mixture of a reactant gas in helium is exposed to

the high orifice temperature for only about 2 x 1 0 to the

-5th s. During such short time intervals, secondary de-

compositions tend to be reduced. The heating method
was applied to the multichannel decomposition of cy-

clobutanone. The formation of propylene by the sec-

ondary isomerization of cyclopropane was suppressed
sufficiently and shown to be formed directly from the

cyclobutanone in a high activation energy channel.
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Unimolecular rate constants k(sub d) have been meas-
ured at the high pressure limit for the thermal decom-
position of protonated dimethoxyethane (glyme) and
(2-methoxyethyl) ether (diglyme). In both cases the de-
composition involves loss of CH30H and formation of

an oxy-carbonium ion. The variation of k(sub d) with

temperature gives log A = 11.1 and E(sub a) = 21.1

kcal/mol for the pyrolysis of (glyme)H(+1) and log

A=13.7 and E(sub a) =30.7 for (diglyme)H. To the
best of the authors knowledge these are the first Arr-

henius parameters ever determined for the decompo-
sition of cations in the vapor phase underequilibrium

conditions at the high pressure limit. The data and
thermochemistry are consistent with a transition state

in which electron shifts result in the disruption of an
internal hydrogen bond.
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The efficiencies of various bath gases in promoting the

thermal unimolecular decomposition of (t-

C4H90(H3)H(-|-1) which dissociates to yield CH30H
and t-C4H9( -)-

1 ), has been investigated by pulsed high

pressure mass spectrometry. These measurements
were taken at the low pressure limit at 518 K. Taking
the activation efficiency of C02 as 1 .00, relative values
range from 0.42 for N2 to 3.8 for cyclohexane. The
temperature dependence of the efficiencies of N2 and
cyclohexane have also been measured from 500 to

560 K. Comparison of the activation data with efficien-

cies reported for collisional stabilization (deactivation)

of excited ionic substrates shows some striking similar-

ities.
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The authors present a catalog of features of surfaces

of minimum energy in or on solids. This catalog cor-

rects an earlier expectation about local structures by
one of us (Cahn) that was too restrictive. The authors

list all possible local structures of interfaces under

quite general conditions, and provide in the appendix a
proof of completeness.
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Amorphous materials.

The authors give evidence of a new kind of metallic

solid made by rapid solidification that has long-ranged

orientational order, but is not a crystal. Its point group

symmetry, icosahedral, is inconsistent with lattice

translations. The solid is unlike a liquid crystal because
it is solid and its orientational order is long-ranged. For

the same reasons, it is also unlike several theoretical

speculations about locally orientationally ordered
phases, such as the hexatic two-dimensional phase.

The morphology indicates that the solid forms from the

liquid by a first order transition.
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*lon-molecule collision.

In the paper, the authors describe an instrument and
measurement technique which makes possible the de-

termination of gas-phase ion/molecule reactions down
to 10 K or lower and up to 20-100 K, depending on the
species. The technique is particularly useful for the
measurement of reaction rates between 10 to the
minus 1 1 th power and 1 0 to the minus 1 5th power cc/
s to the minus 1 power. The instrument makes use of a
cooled hyperbolic Penning trap and a bolometric de-
tector. The authors also describe the behavior of the

stored ions and their interactions with the cryogenic
neutral gases.
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Collision strengths are presented for all transitions be-
tween the states (including fine structure) 3s(2) singlet

S(sub 0), 3s 3p(triplet P(sub 0,1,2), singlet P(sub 1)),

3p(2) (triplet P(sub 0,1,2), singlet D(sub 2), singlet

S(sub 0), 3s 3d (triplet D(sub 1,2,3), singlet D(sub 2),

and 3s 4s (triplet S(sub 1), singlet S(sub 0)) in Mg-like
ions Sv, Ar VII, Ca IX, Cr XIII, and Ni XVII. The calcula-
tions are carried out in LS coupling using the distorted-

wave approximation with a ten-state eigenfunction ex-
pansion. Relativistic effects in the target states are
taken into account using the Breit-Pauli Hamiltonian,
and the term-coupling coefficients thereby obtained
are employed to accomplish the transformation of the
scattering matrices to intermediate coupling. Atomic
effects involving autoionizing resonances in some
transitions are considered, as well as the contribution
of high partial waves to the transition 3s(2) singlet

S(sub 0) - 3s 3d singlet D(sub 2). The problem of
bound-channel correlation-type functions in the eigen-
function expansion is discussed in some detail.
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With minor modifications to commercial instrumenta-
tion, time-resolved FTIR emission spectroscopy is

demonstrated for the determination of photofragment
internal state distributions. Vinyl chloride and dichlor-

oethylene photolysis at 193 nm serve as test cases
and exhibit high signal-to-noise. The vibrational distri-

butions in the first four levels of the HCI photoproduct
of vinyl chloride and 1 .2-trans-dichloroethylene are in

good agreement with previous determinations.
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An analysis of the heat capacity of deuterated and un-

deuterated NH4Re04 has been carried out in which
the effects of the anisotropy of the thermal expansion
have been considered, an approach hitherto not used
for ammonium compounds. In the ammonium schee-
lites, the axial thermal expansion coefficients are very
large, but of opposite sign, and as a result the volume
of the scheelite lattice is nearly independent of tem-
perature. It is shown that the correction from constant
stress to constant strain results in a major contribution

to the heat capacity of this highly anisotropic lattice.

The difference between the experimental and calculat-

ed values of heat capacity, referred to as delta C(sub
p), is expressed as the sum of the contributions from
the anisotropy and the rotational heat capacity. The
results of the analysis show that the rotational contri-

bution is much smaller than previously thought. How-
ever, the exact contribution of the anisotropy cannot
be calculated at this time because the elastic con-
stants are not known.
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The ellipticity of the vapor-liquid interface above mix-
tures of methanol (CH30H) and deuterated cyclohex-
ane (C6D12) has been measured in the vicinity of the
consolute point. The data above and below T(sub c)

are consistent with models for the structure of the
interface adapted from the theory of Widom and
Ramos-Gomez and Widom. As three-phase coexist-
ence is approached, the quantity of methanol ad-
sorbed at the interface increases whether ordinary or

deuterated cyclohexane is used in the mixture. If ordi-

nary cyclohexane were used for studies within the
three-phase region below T(sub c), thick, unstable,

lenticular films of the methanol-rich liquid phase would
form at the interface and lead to nonreproducible data.

In the present measurements lenticular films do not
form when deuterated cyclohexane is used in the mix-

ture. (The entire methanol-rich phase then forms on
top.) The gravitationally stable interface above the
deuterated mixture can be studied reliably in the three-

phase region below T(sub c) even though the liquid

phases are nearly density matched.
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A surprising observation concerning the vapor-liquid

interface in the mixture phenol -i- water has been con-
firmed. An ellipsometric study of this mixture shows no
indication of a thick wetting layer at the vapor-liquld

interface when the mixture undergoes a transition from
one into two liquid phases. The behavior in this system
is markedly different from that of alcohol + fluorocar-

bon systems studied with the same technique in which
layers form that can be hundreds of angstroms thick.

By contrast in this system hundreds of tiny droplets

form at the vapor-liquid interface and persist for many
hours both in thermally equilibrated and in steadily

cooled samples. Ellipticity values from equilibrated

samples when interpreted via a slab model yield film

thicknesses of only two oj- three monolayers.

700,373
PB87-165684 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Electron-Impact Excitation of the Resonance Tran-
sition in Be (+ 1): An 'ab initio' Treatment of Core-
Correlation and -Polarization Effects.

Final rept.,

F. A. Parpia, D. W. Norcross, and F. J. da Paixao.

Dec 86, 8p
Contract DOE-77-A-01-6010
Sponsored by Department of Energy, Washington, DC.
Pub. in Physical Review A 34, n6 p4777-4784 Dec 86.

Keywords: 'Excitation, 'Berylium, Electron scattering.
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The authors present theoretical electron-impact-exci-

tation cross sections for several transitions in Be(-i-l),

and fluorescence radiation polarizations for the
Be(+1) resonance doublet. The projectile-electron

energy varies from 0.3-2.0 Ry. A five-state close-cou-
pling approximation is used. The target model is the
most sophisticated employed in any scattering calcula-

tion to date, and yields oscillator strengths for several
transitions in Be(+ 1) that are the most accurate avail-

able. The results do not, however, improve upon previ-

ous work as regards the notable discrepancies be-
tween calculations and experimental measurements
for excitation of the resonance transition. This indi-

cates that high rigor in the treatment of short-range
core-correlation effects is not required for an accurate
description of these processes, and therefore either

that other, heretofore ignored, effects must be taken
into account in the theory or that other measurements
are necessary. An accurate measurement of the hy-

perfine structure of the j=3/2 fine-structure level of

the doublet would be of particular and decisive impor-
tance.
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The paper reports ab initio Born-Oppenheimer calcula-

tions on the X singlet Sigma state of HCI and on the 1

double Sigma, 2 doublet Sigma and (sup 2)Pi states of

HCI(-l) for internuclear distances at which these
states are electronically bound. The calculations em-
ployed square-integrable configuration interaction

wave functions which included all single and double
replacements from multiconflguration reference func-
tions. The MC-SCF reference configurations and the
Gaussian atomic basis encompass the dominant ef-

fects which govern the electronic states studied. In the
process of these calculations, the authors have calcu-

lated the static polar izability of Cl(-1) and reproduced
the known polarizabilities of H, CI, and H(-1). The cal-

culations on the X singlet Sigma state of HCI yield a
D(sub e) within 0.10 eV of the measured value, and
omega (sub e) within 3/cm of the measured value. For
the molecular ion, they find the potential of the doublet
Sigma state of HCI(-I) to be attractive and to undergo
substantial charge transfer, and the potential of the
(sup 2)Pi and 2 doublet Sigma states to be repulsive
even at large internuclear separations.
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A simple Friedel type d-band model of alloy enthalpies
of formation has been used in an interpolation

scheme, fitted to experimental data, to obtain heats for

the 50/50 transition-metal alloys. This present fit em-
ploys a data base which is substantially improved over
the one used previously in the journal. The fit has also
been extended to include La and Th alloys. The rms
error in the fit, for the set of alloys for which there is

experimental enthalpy, is the same as the rms uncer-
tainty in that data. Granted this, these enthalpy values
should be of use in the thermodynamic predictions of

phase diagrams for which there is no experimental
data.
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A tabulation of theoretical profiles of isolated spectral
lines broadened by quasi-static ions is presented. This
calculation is based on the quasi-static ion theory of

Griem. A greater frequency range and a larger number
of ion-broadening parameters than published by Griem
are employed to facilitate comparisons with experi-

ments. Observations on the validity of asymptotic wing
formulas are included.
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The scattering of electrons by the N(6-|-) ion has been
studied in the vicinity of the intrashell autoionization

levels (3131') of the U(S + ) ion using a 14-state pseu-
dostate close-coupling approximation. The resonance
parameters (energy and width) are determined for the
autoionization states. The present results are in good
agreement with those obtained by the complex coordi-
nate rotation method. The energy values of these
states are supported by recent experimental measure-
ments of the ejected-electron energies following the
autoionization.
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The calculation of ideal gas thermodynamic properties

for steam to 1 0,000 K is examined. Centrifugal effects

are included using spectroscopic data for the lowest
vibrational levels, with extension to higher bending
levels based on estimates from a bending model.
Modifications are examined for rotational and vibra-

tional cut-off effects. Uncertainties in obtaining a suit-

ably regularized representation of energy versus bond
stretching vibration in approaching the dissociation

energy region appear relevant to the reliability of the
extrapolation.
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The thermodynamics of the enzymatic conversion (L-

phenylalanine ammonia-lyase) of aqueous L-phenyla-
lanine to trans-cinnamic acid and ammonia has been
investigated by using high-performance liquid chroma-
tography (HPLC). The reaction was carried out in 0.1 M
Tris/HCI buffer containing ammonium chloride over
the pH range 7.0-7.7, at ionic strengths from 1 .0 to 2.1

mol/kg, and over the temperature range 285-316 K.

Analysis of the HPLC data using an estimated heat ca-

pacity change of 50 J/mol K and an 'ion-size' parame-
ter of 1 .6/mol(sup 1 /2) kg(sup 1 12) leads to an equilib-

rium constant of 1 . 1 6 -f or - 0.3 mol/kg and an enthal-

py change of 24.8 + or-2.0kJ/molat298.15Kforthe
process L-phenylalanine (aq) = trans-cannamic acid

(aq) -I- NH4-i-(aq), The use of these thermodynamic
parameters in an equilibrium model for this system
allows for the prediction of values of the apparent equi-

librium constant as a function of pH, temperature, and
composition and also of the effects of these param-
eters on the optimal product yield of L-phenylalanine
during its manufacture from trans-cinnamic acid and
ammonia. The available thermochemical data for this

generic type of reaction can be rationalized in terms of

a scheme which views the entropy changes for related

processes to be comparable and then attributes differ-

ences in Gibbs energy changes to differences in en-

thalpy changes which can be influenced by effects

such as resonance stabilization of the double bonds
which are formed.
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Spectra of zinc in the ionization stages XII to XX were
obtained with a laser-generated plasma and recorded
photographically with a 10.7m grazing incidence
vacuum spectrograph in the range of 40 to 460 A.

Transition arrays of the type 3s(2) 3p(sup n) - 3s
3p((n+1) sup 1) and 3s(2) 3p(sup n) - 3s 3p((n-1) sup
1) 3d in the Al to CI isoelectronic sequences were ana-
lyzed. In addition four excited configurations of Mg-like
Zn were established. The authors present measure-
ments of 145 spectral lines, of which 120 are newly
classified. Energy levels, fitted radial integrals, and
percentage compositions in LS-coupling are given.
Previously classified magnetic dipole (Ml) lines are
compared with these levels for confirmation of their

identification, and are sometimes used to improve the
level values. For P-like zinc, predicted values for the
M1 transitions within the ground configuration are ob-
tained from the new levels.
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Interfaclal Resistance for Carboxylic Acid Transfer
from Decane to Water.
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G. J. Hanna, R. D. Noble, and F. C. Michel. 15 Jan
87, 4p
Pub. in Jnl. of Physical Chemistry 91, n2 p362-365, 15
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clal resistance.

The transfer of three carboxylic acids (acetic, propion-
ic, and butyric) from decane to water was studied by
using the rotating diffusion cell with organic and aque-
ous membranes. The interfacial resistance was very
sensitive to the value of the diffusion coefficient used.
A trend of increasing interfacial resistance with in-

creasing carbon chain length was observed.
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Role of Site Conversion in Vibrational Spectrosco-
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Extremely useful connections exist between the dy-

namics of adsorbed molecules and their vibrational

spectra, as revealed in optical absorption spectrosco-

py. These connections have been nicely established

by Noid et al. (J. Chem. Phys. 67,404 (1977)). The
present study has been motivated by recent experi-

ments suggesting that CO adsorbed on Pt(1 1 1 ) shows
evidence for conversion between twofold and three-

fold symmetric adsorption sites. The role of multiple

wells along a reaction coordinate (hindered transla-

tions) in determining the vibrational spectrum of an in-

ternal mode (intramolecular stretch) anharmonically
coupled to the hindered translation is investigated.
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Electron Impact Ionization of B(2-f ) and 0(5-|-):

Excitatlon-Autolonlzation in LI-LIke Ions.
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New measurements for the total, single ionization of

B(2 + ) and 0(5 + ) by electron impact are reported with

particular attention directed to the indirect contribution

of excitation-autoionization. For B(2+) these are the

first measurements to our knowledge while for 0(5+)
the present data improve on previous measurements.
In both cases the direct total ionization cross sections

are in good agreement with recent distorted-wave pre-
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dictions of Younger, and tlie excitation-autoionizatlon

contribution is consistent with measurements for other

Li-like ions.
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Neutron Powder Diffraction Study and Physical

Characterization of Zeolite D-ZK-5 Deep-Bed Cal-

cined at 500 deg C and 650 deg C.
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Keywords: "Neutron diffraction, *lon exchange resins,

Reprints, "Powder diffraction, "Zeolites.

Zeolite ZK-5 samples, deep-bed calcined at 500 deg C
and at 650 deg C, respectively, were studied by neu-

tron powder diffraction, i.r. and n.m.r. In addition their

methanol sorption was measured. The neutron diffrac-

tion study shows Cs atoms located in eight rings and
shows a peak in the difference Fourier map at 0,

approx 0.45, and approx 0.07 in the y cage which has
been attributed to non-framework Al/O atoms. The
discrepancy between the number of Al/O in the y cage
and that found by Al and Si n.m.r. is attributed to the

presence of non-framework Al/O in other sites or ran-

domly distributed condensed AI-O-OH clusters.
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Structure of the Lithium Insertion Compound
LI2Fe2(Mo04)3 from Neutron Powder Diffraction

Data.
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Pub. in Materials Research Bulletin 21, n6 p71 9-726
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The structure of Li2Fe2(Mo04)3 has been determined
by a profile refinement of neutron powder diffraction

data. Li2Fe2(Mo04)3 was prepared at ambient tem-
perature by the reaction of solid ferric molybdate,

Fe2(Mo04)3, with a Lil/acetonitrile solution. The title

compound is orthorhombic with a = 12.8947(5), b =
9.4957(4), and c = 9.3477(3) Angstrom, in the space
group Pbcn. Its structure is related to that of garnet

and langbeinite with corner-sharing Fe(2+)06 octahe-

dra and Mo(6-(-)04 tetrahedra. The lithium ions reside

in general positions and these sites are ordered and
fully occupied. Lithium is tetrahedrally coordinated to

oxygen by bridging the edges of two Fe06 octahedra.

Bond valence calculations are entirely consistent with

the structure.
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Synthesis, Structure and Low Temperature Mag-
netism of the New Lithium and Sodium Insertion

Compounds: LIFe(ll) CIMo04 and NaFe(ll)CIMo04.
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The recently described tetragonal layered compound
Fe(lll)CIMo04 is found to undergo reversible lithium

and sodium ion insertion by stirring the solid in an ace-
tonitrile solution of lithium or sodium iodide under
argon. The structure of LiFe(ll)CIMo04, determined by
a Rietveld refinement of neutron powder diffraction

data, is essentially the same as that of the precursor
and contains Li ions in distorted octahedral sites be-

tween the layers. Also, the Fe atoms are shifted t<-
"

position where they are 6-coordinated compare'' '-^

the 5-coordination observed in the ferric pis^' -'^Qt.

Zero field Mossbauer spectra for the lithium compound
undergo hyperfine splitting that corresponds to •
three-dimensional magnetic ordering proceM With

T(sub Neel) approx 68.5 K.
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Scattering processes of diatomic molecules from solid

surfaces in which the molecular affinity level crosses

the surface Fermi level thus enabling charge transfer

back and forth between the metal and molecule are

considered here. The nuclei are assumed to move
classically on a single model potential energy surface

until a diabatic potential energy surface crossing is

reached. At such points the trajectory is split into

branches, each of which follows a different potential

surface. The probability for hopping onto a new poten-

tial energy surface or remaining on the initial one is

determined within the Landau-Zener-Tully-Preston pic-

ture. The phase averaged outgoing vibrational energy
as well as the average residence time of the molecular

ion resonances have been calculated as a function of

the incident kinetic energy treating the off-diagonal

matrix element within the Landau-Zener branching

probabilities parametrically.
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Vibrational Excitation In Gas-Surface Collisions.
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Recent experimental observations and accompanying
interpretation of Rettner, Fabre, Kimman, and Auer-

bach for vibrational excitation in NO molecules scat-

tered from Ag(lll) surfaces are discussed in terms of

existing models for such events.
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Anisotropic Charge Transfer Rates in the Scatter-
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Atoms or molecules scattered from surfaces can un-

dergo charge transfer to or from the surface during the

scattering event. It is proposed that when the incident

particle is 'prepared' in an excited or ionic state which
is oriented with respect to the surface, observable ani-

sotropies in charge transfer rates involving the orient-

ed state should occur. The effect is illustrated with two
examples.
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A theoretical formalism is presented for fitting rotation-

al energy levels in isolated (unperturbed) vibrational

states of methylamine. The formalism is obtained by

recasting and extending theoretical studies in the earli-

er literature, which were undertaken to help analyze

the methylamine microwave spectrum. The present

formalism is applicable when both the NH2 umbrella

(wagging) motion and the CH3 internal rotation (tor-

sion) motion take place near the high-barrier limit and
leads to the usual Founer sine and cosine series ex-

pansions for molecular energy levels. The derivation is

separated into two parts, one treating the large-ampli-

tude vibrational problem (the torsional-wagging prob-

lem) by itself, the other treating the torsional-wagging-

rotational problem. In both treatments, permutation-in-

version group and extended group ideas are used to

determine the allowed terms in an effective rotational-

tunneling Hamiltonian operator and to block diagona-

lize the matrix representation of this operator for a

near-prolate symmetric top. The resulting energy
levels and selection rules are discussed, but applica-

tion of the method in detail to the methylamine spec-

trum is planned for a later paper.
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The infrared spectrum of the overtone of the 'intramo-

lecular' bending vibration 2nu(sub5,sup0) of the hydro-

gen bonded complex HCN-HF centered at 1437.539
91 (24)/cm has been obtained with a resolution of

0.006/cm. Line assignments for the band as well as
two hot bands 2nu(sub5,sup0) -i- nu(sub7,sup1) -

nu(sub7,sup1) and 2nu(sub5,sup0) + 2nu(sub7,sup2)
- 2nu(sub7,sup2) have been made, and rotational con-

stants for all the levels involved have been deter-

mined. Despite the fact that the higher J energy levels

of the observed lines of 2nu(sub5,sup0) are above the

dissociation energy of the complex, no predissociative

line broadening is apparent

700,392
PB87-180840 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Programmed Symmetry Lowering in 2D Colloids.

Final rept.,

Y. Tang, R. M. Malzbender, R. C. Mockler, W. J.

O'Sullivan, and J. A. Beall. 1987, 4p
Contract DE-FG02-86ER45236
Sponsored by Department of Energy, Washington, DC.
Pub. in Jnl. of Physics A: Mathematical and General
20,pL189-L1921987.

Keywords: "Colloids, "Dispersions, Electron beams.
Electrostatics, Lithography, Reprints, Two dimension-

al.

A new experimental technique is presented for produc-

ing model two-dimensional systems subject to external

fields of arbitrary symmetry and variable coupling

strength. An aqueous suspension of colloidal micros-

pheres is confined to a single layer between two quartz

flats, on one of which a pattern of eroded features is

etched using electron-beam lithography combined
with plasma etching. By varying the depth of the

etched features, the strength of the electrostatic wall-

particle forces can be adjusted smoothly. The feasibili-

ty of the method is presented, and possible applica-

tions are discussed.
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An analytical expression is developed for describing

the thermotropic behavior of membrane bilayers as
studied by Raman spectroscopy. The expression is de-

rived from a two-state model of the main gel to liquid

crystalline phase transition in lipid bilayers. Experimen-
tal data for a variety of diacylphosphatidylcholines and
their derivatives have been fit by least squares to the

two-state expression to within currently achievable

measurement error. Numerical techniques have been
developed for placing bounds on the parameters of the

two-state model in situations of sparse data in the

phase transition region. By fitting the model to the

measured spectroscopic data, estimates of the extent

of cooperativity in the phase transition can be obtained

In a systematic manner.
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Results obtained from equilibrium molecular dynamics
simulations (performed on a 1 000-particle system) for

a soft-sphere fluid in the supercooled region are pre-

sented. The hydrodynamic length l(sub 1) correspond-
ing to the range of dynamical correlations in the trans-

verse current is found to increase rapidly as the

amount of supercooling increases. The shear viscosity

and bulk viscosity are also found to increase rapidly in

the supercooled region, due to the increasing contribu-

tion of the tails of the corresponding correlation func-

tions. While the bond-orlentational order parameters
Q(sub 6) and Q(sub 8) do not increase significantly the

lifetimes of the corresponding time correlation func-

tions also increase rapidly in the supercooled region.
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A simulation of a one-dimensional coagulating system
of droplets with mass-dependent diffusion coefficient

is presented. Simple kinetic arguments are derived.

The scaling behavior and the similarity to phase-sepa-
ration dynamics is investigated. The scattering func-

tion is calculated. It develops a well-defined peak
which grows in intensity and shifts to lower wave vec-
tors as a function of time. The scattering function and
the droplet-size distribution are both shown to assume
scaled forms in the late stages.
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Effects of Cinnabar on Pyrite Oxidation by 'Thloba-
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Mercury-Resistant Strain.
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The effect of cinnabar on pyrite oxidation by mercury-
sensitive and mercury-resistant strains of Thiobacillus

ferroxidans was investigated by using percolation col-

umns. Mercury-resistant strains oxidized pyrite in

pyrite-cinnabar mixtures, whereas a mercury-sensitive

strain did not. Elemental mercury was produced by the
mercury-resistant strains growing in the pyrite-cinna-

bar mixtures in percolation columns and in flasks con-
taining cinnabar only. Manometric experiments
showed that cinnabar had little effect on oxygen
uptake of mercury-sensitive or mercury-resistant cells

growing on ferrous sulfate, pyrite, or pyrite-ferrous sul-

fate mixture. In addition, shake flask leaching experi-

ments showed that cinnabar had little effect on pyrite

oxidations at 1 % but inhibited growth of mercury-sen-
sitive and mercury-resistant strains at 10%. Mercury-
resistant strains were unable to grow on cinnabar as
an energy source.
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The relative photoionization cross section of the plati-

num donor center in silicon was measured over the

wavelength range of 2.4 to 3.9 micrometers by electri-

cal deep-level optical spectroscopy on an n(sup +) p
junction at 80 K. The data were analyzed in terms of

the lattice-coupling model proposed by Ridley and
Amato which was modified for valence-band nonpara-
bolicity. Good agreement was obtained between the

experimental results and the model calculations of the

cross section with the energy level of the donor at

0.320 + or - 0.005 eV above the valence-band edge
and a Huang-Rhys factor S of approximately 1.4. The
S value corresponds to a Franck-Condon energy shift

of 70 meV with a phonon energy of 50 meV. Previously

reported photoionization data of the gold donor were
also fit by the same model, yielding S approx. 0.4, a
surprisingly small value.
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Model two-dimensional distributions of implanted
boron and implantation-induced displacemeent
damage near a mask edge are used to calculate the

two-dimensional redistribution of boron resulting from
a typical short-time anneal. The damage Is removed
during annealing by releasing vacancies which en-

hance the diffusion of boron. The effect is that boron
preferentially redistributes further into the bulk. Such
considerations become increasingly important as
metal-oxide-semiconductor field-effect transistors

become smaller.
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The temperature dependence of the magnetic pene-
tration depth in a superconductor, in the kinetic induct-

ance limit, is proposed as a basis for a sensitive ther-

mometer. Considered as a bolometer, the noise equiv-

alent power from the sum of the Johnson noise and
the preamplifier noise can be reduced to about 10 to

the -20th W/sq rt (Hz), which is approximately four

orders of magnitude below currentlzed values.
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N2- and air-broadened lineshapes of HF and HCI tran-

sitions in the upsilon = 1 < - 0 bands have been meas-
ured at T = 295 and 202 K with a high-resolution dif-

ference-frequency laser spectrometer. Pressure
broadening, shift and colllsional narrowing parameters
have been extracted by least-squares fitting of several

colllsional profiles to the spectra. At low pressures, the

collisional, or Dicke, narrowing effect caused devi-

ations from the Voigt profile having a Doppler-flxed

Gaussian component and yields a measure of the dif-

fusion constants for the hydrogen halides in the buffer

gases. At high J, where the pressure shifts are compa-
rable to or larger than the broadenlngs, a slight asym-
metry is observed in the lineshapes which is attributed

to statistical correlation between velocity and state-

changing collisions. The ratio of air-to-N2 broadening
is roughly given by the relative quadrupolar contribu-

tions of 02 and N2, though it varies systematically with

rotational level. The temperature variations In the
broadening coefficients are also J dependent, deviat-

ing significantly from T 1 12 and exhibiting opposite be-

havior for HF and HCI. (Copyright (c) 1987 Academic
Press, Inc.)
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tems, Reprints.

As part of a general kinetic theory for multicomponent
dense fluid mixtures, results for the mutal diffusion co-

efficients of binary and ternary hard-sphere mixtures

are presented. The theoretical values are obtained on
the basis of the Standard and Revised Enskog theo-

ries. A study is made of the dependence of the diffu-

sion coefficients on a wide variety of settings of the

parameters of the mixture. The Standard Enskog
theory, used up until now for correlation purposes, ap-

pears to be only reliable at low densities. Some trends,

noted in the Revised Enskog theory and possibly

useful for real mixtures, are discussed.
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An interpretation of energy-calibrated appearance-po-
tential spectra for Ti and V reveals new correlation ef-

fects. A proposed initial-state, final-state rule is utilized

tf understand these and other many-body effects

whicfi arise in the x-ray, Auger-electron, and appear-
ance-potential spectra for these metals.

700,403
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Enthalpies of Combustion of D-ribose and 2-

deoxy-O-ribose.
Final rept.

J. C. Colbert, E. S. Domalski, and B. Coxon. 1987,

9p
Pub. in Jnl. of Chemical Thermodynamics 19, p433-

441 1987.

Keywords: 'Calorimetry, Combustion, Enthalpy, For-

mation, Monosaccharide, Reprints, 'Anomer, Ribose/
deoxy. Pentose.

The enthalpies of combustion of the crystalline mono-
saccharides D-ribose (C5H10O4, cr) and 2-deoxy-D-

ribose (2-deoxy-D-erythro-pentose) (C5H10O4, cr)

have been determined by combustion bomb calori-

metry.

700,404

PB87-197760 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Molecular Spectroscopy Div.

(A Tilde) (sup 2)Pi - (X Tilde)(sup 2)Sigina(+) Tran-
sition of HC2 Isolated in Solid Argon.
Final rept.,

M. E. Jacox, and W. B. Olson. 1987, 9p
Sponsored by Army Research Office, Research Trian-

gle Park, NC.
Pub. in Jnl. of Chemical Physics 86, n6 p31 34-31 42, 1

5

Mar 87.

Keywords: 'Acetylene, *Absorption spectra, 'Argon,

Atoms, Excitation, Infrared spectra, Fourier transfor-

mation, Perturbation, Electron transitions. Ground
state. Atomic energy levels. Reprints, 'Fourier trans-

form absorption spectra, 'Acetylene radicals.

Fourier transform absorption spectra have been ob-

tained between 700 and 7900 /cm at a resolution of

0.2 /cm for Ar:C2H2 samples codeposited at 12 K with

a beam of argon atoms that had been excited in a
microwave discharge. Detailed isotopic substitution

studies have confirmed that the predominant product

species is HC2, which contributes not only the absorp-
tions previously assigned to its two stretching funda-

mentals but also several weaker absorptions in the

2000-3600 /cm spectral region and a prominent, com-
plicated pattern of absorptions between 3600 and
7800 /cm. The previous assignment of the 361 1 /cm
HC2 absorption as the CH-stretching fundamental is

reviewed, and the assignment of an absorption at

2104 /cm as v2 + v2 of ground-state HC2 is dis-

cussed. The near infrared absorption band system has
been assigned to the (A Tilde) (sup 2)Pi - (X Tilde) (sup
2)Sigma(-(-) transition of HC2, extensively perturbed
by interaction with high vibrational levels of the ground
state. The position of the transition origin could not be
definitively established. The previous assignment of

gas-phase absorptions of HC2 at 3786, 4012, and
4108 /cm to ground-state combination bands has
been confirmed, and carbon-isotopic data have been
obtained for these bands.

700.405

PB87-197893 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Thermophysics Div.

Thermal Conductivity Surface for Mixtures of
Methane and Ethane.
Final rept.,

D. G. Friend, and H. M. Roder. 1987, 14p
Sponsored by Gas Research Inst., Chicago, IL.

Pub. in International Jnl. of Thermophysics 8, n1 p13-
26 Jan 87.

Keywords: 'Ethane, 'Methane, 'Thermal conductivity.

Mixtures, Gases, Liquids, Reprints.

A correlation is presented for the extensive series of

thermal conductivity measurements of binary meth-
ane-ethane mixtures. The composition dependences
of the thermal conductivity in the dilute-gas region,

dense-gas and liquid region, and critical region are dis-

cussed. The average absolute percentage deviation of

the thermal conductivity surface as a function of tem-
perature, density, and composition, from the experi-

mental data, is 1 .60%.

700.406

PB87-197927 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Molecular Spectroscopy Div.

Nearly Free Internal Rotation in Ar-CH3CI.
Final rept.,

G. T. Fraser, R. D. Suenram, and F. J. Lovas. 1987,

8p
Pub. in Jnl. of Chemical Physics 86, n6 p31 07-31 1 4, 1

5

Mar 87.

Keywords: 'Argon, Internation, Methyl chloride. Re-
prints, 'Intermolecular forces. Van der Waals mole-
cule.

Rotational spectra of Ar-CH3CI, for both CI isotopes,

have been observed, at 4 kHz resolution, using a
pulsed nozzle Fourier transform microwave spectrom-
eter. The observed spectra are consistent with a T-

shaped complex in which the methyl group is undergo-
ing nearly free internal rotation. A combined analysis of

the ground and excited (E) internal rotor states places

an upper bound of 20 cm-1 on the threefold barrier to

internal rotation. The Coriolis interactions in the E state

also allow the determination of eQq(ab) for Ar-CH3
35Clas 13.0(3) MHz. The symmetry axis of the CH3CI
subunit is nearly perpendicular (approx. 82 deg) to the

line joining the centers of mass of the two binding part-

ners. The isotopic data indicate that the CI end of the

methyl chloride is tilted toward the argon. The distance

between the centers of mass of the two subunits is

3.7826 A for Ar-CH3 35CI and 3.7839 A for Ar-CH3
37CI implying an Ar-CI distance of 3.750 A. Centrifugal

distortion analysis yields a weak bond stretching force

constant of 0.01 57 mdyn/A and stretching frequency

of 34.6 cm-1 for Ar-CH3 35 CI. The results from this

investigation are related to previous lower resolution

microwave studies on Ar-CH3CI.

700,407
PB87-197968 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Synthesis of Ionic Conducting Interpenetrating

Polymer Networks.
Final rept.,

C. K. Chiang, B. J. Bauer, R. M. Briber, and G. T.

Davis. Feb 87, 2p
See also AD-A 171547. Sponsored by Office of Naval
Research, Arlington, VA.
Pub. in Polymer Communications 28, n2 p34-35 Feb
87.

Keywords: 'Solid electrolytes, 'Polymers, Epoxy com-
pounds. Polyethylene plastics. Salts, Electrical con-
ductivity, Ionic current. Synthesis, Networks, Lithium,

Chlorates, Reprints, Ionic conductivity.

Epoxy and ionic conducting poly(ethylene oxide)-salt

complexes form interpenetrating polymer networks.

The co-continuity of the two phases has been tested
independently by using mechanical and electrical

measurements. Examination of the network by using

transmission electron microscopy suggests that the

size scale of the phases ranges from 0.1 to 0.5 micro.

700,408
PB87-198008 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Near-Resonant Collisional Energy Transfer in

Sr(5s6p singlet P(1))-Rare-Gas Systems.
Final rept.,

R. W. Schwenz, and S. R. Leone. 1987, 7p
Grant AFOSR-84-0272
Sponsored by Air Force Weapons Lab., Kirtland AFB,
NM., and National Science Foundation, Washington,
DC.
Pub. in Chemical Physics Letters 133, n5 p433-439, 30
Jan 87.

Keywords: Lasers, Metal vapors. Strontium, Reprints,

'Branching ratios, 'Electronic energy transfer.

The total quenching cross sections for strontium (5s6p
1P1) collisions with the rare gases are determined by
pulsed laser, time-resolved fluorescence measure-
ments to be 80, 40, 73, 101, 140 A2 for He, Ne, Ar, Kr

and Xe, respectively. For collisions with Kr, all of the
near-resonant states, 4d5p3F, 5s6p3P and 4d5p1D2,
are observed to be excited. The cross sections are in-

terpreted in terms of a curve crossing mechanism. The
product branching can be explained in terms of strong
coupling of the initial state with the near-resonant
states, weighted by energy gap considerations.

700,409
PB87- 1 980 16 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Reply to the 'Comment on Silane Pyrolysis and the
Insertion of Silylene into Molecular Hydrogen'.
Final rept.,

R. M. Robertson, and A. Gallagher. 1987, 2p
Pub. in Jnl. of Chemical Physics 86, n5 p3059-3060, 1

Mar 87.

Keywords: 'Silane, 'Pyrolysis, Surfaces, Reprints,

Amorphous silicon.

The authors respond to a comment on the recent

paper on silane pyrolysis (R. M. Robertson and A. Gal-

lagher, J. Chem. Phys. 85, 3623 (1986)).

700,410

PB87-198057 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Autodetachment Study of the Electronic Spectros-
copy of FeO(-l).

Final rept.,

T. Andersen, K. R. Lykke, D. M. Neumark, and W. C.

Lineberger. 1987, lOp
Grants NSF-CHE83-16628, NSF-PHY86-04504
Sponsored by National Science Foundation, Washing-
ton, DC.
Pub. in Jnl. of Chemical Physics 86, n4 p1 858-1 867, 1

5
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Keywords: 'Iron oxides, Ground state, Ions, Reprints,

Autodetachment spectroscopy, Photodetachment
spectroscopy. Excited states.

The anion FeO(l-) was studied by autodetachment
spectroscopy in a coaxial laser-ion beam photodetach-
ment spectrometer. Transitions were observed be-

tween the ground electronic state of the ion and sever-

al excited electronic states near the electron detach-

ment threshold. Rotational assignments were carried

out for several bands, and the measured linewidths

yielded autodetachment lifetimes as a function of rota-

tional energy for these bands. The results indicate a
(sup 4)Delta ground state of FeO(l-). The autodetach-

ment lifetimes show that some of the excited electron-

ic states are dipole bound, and that one weakly bound
state may be a valence excited state.

700,411

PB87-198115 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Reactor Radiation Div.

Hydrogen Pairing and Anisotropic Potential for

Hydrogen Isotopes in Yttrium.

Final rept.,

I. S. Anderson, J. J. Rush, T. J. Udovic, and J. M.
Rowe. 1 986, 4p
Pub. in Physical Review Letters 57, n22 p2822-2825,

1

Dec 86.

Keywords: 'Yttrium, 'Hydrogen, 'Hydrogen isotopes.

Neutron spectroscopy. Reprints.

The potential for H isotopes in alpha-phase (hexago-

nal) YH(D)0.18 has been probed by neutron spectros-

copy. The results reveal a highly unusual potential,

which is considerably softer and anharmonic along the

c axis than in the basal plane, even though the near-

neighbor arrangement of metal atoms is only slightly

distorted from regular tetrahedral symmetry. Low-tem-
perature results show a splitting of the c-axis vibration-

al modes, consistent with the pairing of hydrogen on
either side of yttrium atoms.
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PB87-198149 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Reactor Radiation Div.

Neutron Powder Diffraction Study and Physical
Characterization of Zeolite D-RHO Deep-Bed Cal-
cined at 773 and 923 K.

Final rept.

R. X. Fischer, W. H. Baur, R. D. Shannon, R. H.

Staley, A. J. Vega, L. Abrams, and E. Prince. 1986,
lOp
See also PB87-1 73795.
Pub. in Jnl. of Physical Chemistry 90, n18 p441 4-4423
1986.

Keywords: 'Ion exchange resins, 'Neutron diffraction,

Reprints, 'Zeolites, 'Powder diffraction, Rietveld

method.

Zeolite RHO samples, deep-bed calcined at 773 and
at 923 K, respectively, were studied by neutron powder

700.412 45



CHEMISTRY

Physical & Theoretical Chemistry

diffraction, IR, and NMR. In addition their methanol
sorption was measured.

700,413
PB87-199279 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Thermophysics Div.

Round-Table: Perspectives in Nonequilibrium Mo-
iecuiar Dynamics.
Final rept.,

H. J. M. Hanley. 1986, lOp
Pub. in Proceedings of Conference on Molecular-Dy-
namics Simulation of Statistical-Mechanical Systems,
Varenna. Italy, July 23-August 2, 1 986, p31 7-326.

Keywords: "Simulation, Computer simulation, 'Molec-
ular dynamics.

Panel remarks on nonequilibrium molecular dynamics
held at the Enrico Fermi Summer School on Statistical

Mechanics are recorded. The status of the technique
is discussed, speculations on the future are given and
some problems are mentioned.

700,414
PB87-1 99329 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Inorganic Analytical Research Div.

Resonance Ionization Mass Spectrometry.
Final rapt.,

J. C. Travis, J. D. Fassett, and T. B. Lucatorto. 1987,

4p
Pub. in Proceedings 1 986 Resonance Ionization Mass
Spectrometry Conference, Swansea, Wales, Septem-
ber 7-12,1986, p91-96.

Keywords: 'Atomic spectroscopy. Mass spectroscopy,
Instrumentation, Atoms, Ionization potentials. Trends,
Excitation, Dispersion, Reprints, "Resonance ioniza-

tion mass spectrometry. Laser spectroscopy. Ioniza-

tion spectrometers.

A review is given of the literature on resonance ioniza-

tion mass spectrometry (RIMS) during the period 1984
through early 1986. Instrumentation trends are dis-

cussed in the areas of free-atom generation methods,
excitation/ionization lasers, and mass-dispersion. The
analytical performance of the method is surveyed, as
well as the apparent directions.

700,415
PB87-203022 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Length and Mass Div.

New Vaiue for tlie Rydberg Constant from the Hy-
drogen Baimer-beta Transition.
Final rept.,

P. Zhao, W. Lichten, H. P. Layer, and J. C. Bergquist.

1987, 3p
Pub. in Physical Review Letters 58, n13 pi 293-1 295,
30 Mar 87.

Keywords: "Fundamental constants. Hydrogen, Me-
trology, Standards, Reprints, "Rydberg constant.
Laser spectroscopy.

The Rydberg constant R was determined to 3 parts in

10 to the 10th power by direct comparison of the four

H,D Balmer-beta transitions with a National Bureau of

Standards standard laser. This is the most precise
value: R-109737.31573(3)/cm; it approaches the limits

of accuracy for optical measurements. The fine struc-

ture splittings and isotope shift are in excellent agree-
ment with theory. The result agrees with less precise
experiments by Zhao et al. and Biraben and Julien, but

disagrees with the result of Hildum et al.

700,416
PB87-203691 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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Dielectronic-Recombination Rate Coefficients for
ions of ttie Fluorine Isoelectronic Sequence.
Final rept.,

L. J. Roszman. 1987, 8p
Sponsored by Department of Energy, Washington, DC.
Office of Fusion Energy, and Lawrence Livermore Na-
tional Lab., CA.
Pub. in Physical Review A 35, n5 p2138-2145, 1 Mar
87.

Keywords: Reprints, "Atomic rates, "Dielectronic re-

combination, "Ion impurities.

The rate coefficients for the dielectronic recombination
of Ar(9 + ), Fe(1 7 + ), Kr(27 + ), and Mo(33 + ), all mem-

bers of the fluorine isoelectronic sequence, are com-
puted in the single-configuration, LS-coupled, frozen-

core, corona model approximation. Comparison is

made with other calculations. Analytic formulas which
can be used for interpolating the rate coefficients for

other members of the fluorine isoelectronic sequence
are given.

700,417
PB87-203709 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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F- and G-Wave Phase Shifts and Resonances for

Electron Scattering by He(1 +).
Final rept.,

D, H. Oza. 1987, 4p
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC.
Pub. in Physical Review A 35, nIO p4430-4433, 15
May 87.

Keywords: "Electron scattering. Phase shift, Reso-
nance, Reprints, "Electron-ion collisions, "Helium
ions.

The study of the scattering of electrons by He(l-i-)

ions has been extended to the L=3 and the L=4 par-

tial waves below the N=2 threshold of the ion. The ab
initio calculations are performed in a pseudostate
close-coupling approximation. An 11 -state pseudos-
tate basis set is used in the non-resonant energy range
and a relatively long-range 14-state pseudostate basis

set is used to examine the resonances. Resonance
parameters for 1 9 F-wave and 1 0 G-wave resonances
are obtained with the outer electron extending up to n

approx = 7. Comparisons with other available results

are made.
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PB87-203717 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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Ryberg States with Anisotropic Ion Cores: Stark
Effect.

Final rept.,

D. E. Kelleher, and E. B. Saloman. 1987, 12p
Pub. in Physical Review A 35, n8 p3327-3338, 1 5 Apr
87.

Keywords: "Stark effect, "Anisotropy, Quadrupole
moment, Ionization, Spectrum analysis. Barium, Re-
prints, "Rydberg states, Autoionization, Spectral shift.

The authors have measured the Stark spectra of 5d3/
281 autoionizing states in barium. Because of the an-

isotropic 5d ion core, the Stark manifolds at higher

fields are considerably more complex than those for

the analogous 6snl bound states. The electrostatic

coupling of the Rydberg electron with the anisotropic

core gives rise to relatively large fine-structure split-

tings. For nonpenetrating orbitals (Iry greater than
Icore), jK coupling is a useful representation and the
number of fine-structure components due to this inter-

action with the core increases the number of eigen-

states (2jcore-f 1 )-fold. The authors present a theoreti-

cal model for the calculation of Stark spectra in jK cou-
pling. Results for barium are in quantitative agreement
with the experimental observations for both sigma and
pi polarizations up to fields where there is extensive
overlap between adjacent n manifolds. These fine-

structure effects occur for any states with nonisotropic

cores (jcore greater than 1 /2), i.e., the states of most
atoms except for bound singly excited states of alkali-

metal and alkaline-earth-metal atoms.
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PB87-203725 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Thermal Conductivity of Liquid Argon.
Final rept.,

J. C. G. Calado, U. V. Mardolcar, C. A. Nieto de
Castro, H. M. Roder, and W. A. Wakeham. 1987, 12p
Sponsored by North Atlantic Treaty Organization,
Brussels (Belgium).

Pub. in Physica 143A, p31 4-325 1987.

Keywords: "Argon, "Thermal conductivity. Liquefied

gases. Reprints, "Liquid argon, "Hard-sphere model.

The thermal conductivity of liquid argon has been
measured along isotherms at 107, 113, 118, 124 and
130 K and pressures up to 10 MPa using the transient

hot-wire technique. The instrument is capable of

measuring the thermal conductivity of fluids with an ac-

curacy of +0.5 percent in thermodynamic states far

from the critical region. The experimental data have
been employed in conjunction with ideas based upon
the hardsphere theory of dense fluids to develop a reli-

able procedure for interpolation and extrapolation of

the thermal conductivity of liquid argon.
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Hydrogen Component Fugacities in Binary Mix-
tures with Carbon Dioxide: Pressure Dependence.
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T. J. Bruno. 1987, 12p
Sponsored by Gas Research Inst., Chicago, IL.

Pub. in International Jnl. of Thermophysics 8, n2 p205-
2161987.
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Measurement, Reprints, "Binary mixtures. High pres-

sure, Equilibrium, Membrane transport.

The fugacity coefficients of hydrogen in binary mix-

tures with carbon dioxide were measured Isothermally

using a physical equilibrium technique. This technique
involves the use of an experimental chamber which is

divided into two regions by a semipermeable mem-
brane. Hydrogen can penetrate and pass through the
membrane, while carbon dioxide cannot. During the
approach to equilibrium, the pressure of pure hydrogen
on one side of the membrane approaches the partial

pressure of hydrogen in the mixture on the other side

of the membrane. This allows a direct measurement of

the hydrogen component fugacity at a given mixture

mole fraction. In the study, results are reported for

measurements made on the hydrogen plus carbon di-

oxide binary at 1 30 C (403 K), with total mixture pres-

sure of 3,45, 5.17, 8.62, 10.34, and 13.79 MPa. Gener-
al trends in the experimental results are discussed and
comparisons are made with predictions from the Red-
lich Kwong, Peng-Robinson, and extended corre-

sponding-states models.
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PB87-203816 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Conformallty In the Kirkwood-Buff Solution
Theory of Statistical Mechanics.
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E. Z. Hamad, G. A. Mansoori, and J. F. Ely. 1987, 7p
Sponsored by Gas Research Inst., Chicago, IL.

Pub. in Jnl. of Chemical Physics 86, n3 pi 478-1 484,
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Keywords: Reprints, "Chemical potentials, "Corre-

sponding states, "Kirkwood-Buff theory, "Mixing rules.

The Kirkwood-Buff solution theory of statistical me-
chanics is examined in the light of the conformal solu-

tion approximation of the mixture radial distribution

functions. By joining the mixture compressibility equa-
tion of the Kirkwood-Buff solution theory with the mix-

ture energy and virlal equations of statistical mechan-
ics, a set of density and temperature dependent mixing

rules has been developed which are used here to cal-

culate properties of molecular fluids with varying size

and interaction energy differences. It is demonstrated
that the conformality approximation in the compress-
ibility equation produces mixture results with a devi-

ation, from the exact mixture data, on the opposite side

of the predictions of the van der Waals theory of mix-

tures. The Kirkwood-Buff relation for the composition
derivative of the chemical potential is also integrated

by combining it with the conformal solution approxima-
tion and compared with the simulation data.
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PB87-203840 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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Dielectronic-Recombination Rate Coefficients for

Ions of the Oxygen Isoelectronic Sequence.
Final rept.,

L. J. Roszman. 1987, 13p
Sponsored by Department of Energy, Washington, DC.
Pub. in Physical Review A 35, n8 p3368-3380, 1 5 Apr
87.

Keywords: Plasma, Recombination, Reprints, "Au-

toionization, "Dielectronic recombination, "Oxygen
isoelectronic.

The rate coefficients for the dielectronic recombination
of Ar(10 + ), Fe(18 + ), Kr(28 + ), and Mo(34-|-) of the
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oxygen isoelectronic sequence are computed in the

single-configuration, LS-coupled, frozen-core, corona-

model approximation. Analytic interpolation formulas

for the dielectronic-recombination rate coefficients of

the oxygen isoelectronic sequence are given, and
comparisons are made with other calculations.
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DIelectronlc-Recombination Rates for Some Ions
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Pub. in Physical Review A 35, n5 p21 22-21 37, 1 Mar
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The total dielectronic-recombination rates for Ne(7-|-),

Ar(15-|-), Fe(23+), and Kr(33-(-), all members of the

lithium isoelectronic sequence, are computed in the

nonrelativistic, single-configuration, LS-coupling,

frozen-core, corona model approximation. Compari-
son is made with other calculations, and differences

are noted and analyzed. Analytic formulas for interpo-

lating the total dielectronic recombination rates for

other members of the lithium isoelectronic sequence
are given.
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The National Bureau of Standards' Office of Standard
Reference Data manages a network of data centers
that prepare evaluated databases of physical and
chemical properties of substances. Databases are

available in printed form, on magnetic tapes, diskettes,

and through on-line computer networks. The docu-
ment provides a comprehensive list of the products
available from the National Standard Reference Data
System (NSRDS) for the years 1985-1986, including

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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How Do You Know That's the Atomic Weight.
Final rept.,

L J. Powell, and T. J. Murphy. 1984, 5p
Pub. in Chemtech 14, n12 p726-730 1984.

Keywords: Mass spectroscopy, Silver, Accuracy, Re-
prints, 'Atomic weights, Faraday, Calibration.

Calibrated mass spectrometry has been used at the
National Bureau of Standards for the high accuracy re-

determination of the atomic weights of 14 elements.
The method, which focuses on the determination of

absolute isotopic composition using thermal ionization

mass spectrometry, is described. Particular emphasis
Is given to the recent determination of the absolute iso-

topic composition and atomic weight of silver and to

the impact of this work on the Faraday.
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Dielectronic Recombination of Highly ionized iron.
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tions, 'Dielectronic recombination. Electric fields.

Dielectronic recombination of the iron ions Fe(15+),
Fe(23 + ), and Fe(25 + ) has been studied in the isolat-

ed-resonance, distorted-wave approximation. The
cross-section calculations include the dielectronic

transitions associated with the 3s -> 31 and 3s -> 41

excitations in Fe(15-)-), the 2s -> 2p and 2s -> 31 ex-

citations in Fe(23+) and the Is -> 21 excitations in

Fe(25-t-). The effects of external electric fields have
been included by employing intermediate-coupled,

field-mixed eigenvectors for the doubly excited Ryd-
berg states, determined by diagonalizing a Hamiltonian

matrix which includes the internal electrostatic and
spin-orbit terms, as well as the Stark matrix elements.
The field effects are found to be quite large in

Fe(25 + ), relatively small in Fe(23 + ), and negligible in

Fe(25 + ). The calculations indicate that there are large

resonances near threshold in Fe(23-|-) that are unaf-

fected by external fields and may be measurable in

new experiments currently being designed. In addition,

the contributions of radiative recombination and the

possible interference between radiative and dielec-

tronic recombination in low-lying resonances are con-
sidered. Even though the radiative recombination
cross sections may be appreciable near threshold in

Fe(15+) and Fe(23 + ), the interference between
these processes appears to be completely negligible.
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High Sensitivity, High-Resolution IR Laser Spec-
troscopy in Slit Supersonic Jets: Application to

N2HF (nu sub 1) and (nu sub 5)-i-(nu sub 1)-(nu sub
5).
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A difference frequency IR spectrometer is combined
with a slit supersonic expansion for high resolution

(less than or equal to 50 MHz FWHM) direct absorp-
tion investigations of jet-cooled species. The 1 .25 cm
long nozzle provides a long path length and high den-
sities suitable for synthesis and observation of van der
Waals clusters, with a gradual spatial temperature gra-

dient that permits experimental control of low frequen-

cy vibrational populations. Due to collisional quenching
of velocity distributions, absorption linewidths are re-

duced and peak absorbance increased five-to seven-
fold compared to pinhole expansions. Minimum de-

tectable concentrations of HF combining complexes
are 2 times 10 to the ninth power molecules/cu. cm./
quantum state in a 2.5 cm path length. The combina-
tion of high sensitivity, sub-Doppler resolution, long

path lengths, and temperature control make direct ab-
sorption in slit nozzle expansions a powerful and gen-
eral technique for high-resolution study of jet-cooled

species. The spectometer is used to obtain the near-

infrared spectrum of N2HF. The v1 (HF stretch) funda-
mental is observed at 3918.2434(2)/cm, red shifted by
43.1 795(2)/cm from the HF origin.

700,428
PB87-220505 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.
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'Radiative transfer, Payne equation.

An integral equation is developed for application to

time-dependent laboratory experiments iri which par-

tial redistribution effects are important. The equation of

transport with the Heasley-Kneer emission coefficient

and the equation of statistical equilibrium lead to a

time-dependent redistribution function containing an
absorption - re-emission term which decays exponen-
tially in time and a scattering term which is instantane-

ous. The integral equation does not agree with an
equation written by Payne et al. (Phys. Rev. A 9, 1050
(1 974)) that has been used to compare theory with ex-

periments. The difference be^ween the Payne equa-
tion and the equation developed here needs to be ex-

amined in detail, since it might under some circum-

stances be on the same order as the difference be-

tween partial and complete redistribution
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Absolute I'Quantum Yields for the iCN (A tilde)
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Quantum yield.

Absolute I* quantum yields have been measured as a
function of wavelength for room temperature photodis-

sociation of the ICN *(A tilde) state continuum. The
yields are obtained by the technique of time-resolved

diode laser gain-vs-absorption spectroscopy. Quan-
tum yields are evaluated at seven wavelengths from
248 to 284 nm. The yield at 266 nm is 66.0 plus or

minus 2% and it falls off to 53.4 plus or minus 2% and
44.0 plus or minus 4% at 284 and 248 nm, respective-

ly. The latter values are significantly higher than those
obtained by previous workers using infrared fluores-

cence. Estimates of 1' quantum yields obtained from
analysis of CN photofragment rotational distributions,

as discussed by other workers, are in good agreement
with the i' yields reported here. The results are consid-

ered in conjunction with recent theoretical and experi-

mental work on the CN rotational distributions and WiXh

previous 1' quantum yield results.
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A tunable F-center laser and a diode laser are used to

probe the spin-orbit populations of excited (doublet

P(1/2)) and ground (doublet P(3/2)) state Br and I

atoms at 2714 nm and 1315 nm, respectively. The
technique uses pulsed laser photoysis and time-re-

solved cw laser probing of the gain or absorption sig-

nals from the coupled pair of states in the halogen
atoms. Transient laser gain-versus-absorption meas-
urements provide highly accurate quantum yields of

the spin-orbit states in the photodissociation of mole-
cules such as Br2, IBr, Ch3l, iCN and C3F7I. In Br2,

the continuum yields that result from absorption of vi-

brationally excited states are investigated as a function

of temperature to determine the contributions to the

absorption of individual upper excited states.
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High Rydberg States of an Atom in Parallel Electric

and Magnetic Fields.
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87, 17p
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states.

Ttie autiiors liave calculated the energy spectrum of a
highly excited atom in parallel electric and magnetic
fields. The eigenvalues were obtained by semlclassical

quantization of action variables calculated from first-

order classical perturbation theory. A classification

scheme for the elgenstates Is proposed. Comparison
with first-order degenerate quantum perturbation

theory verifies the accuracy of the semlclassical treat-

ment.
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tion spectra, Reprints.

The (A tilde) <-(X tilde) absorption spectra of NH3 and
ND3, recorded in a cold molecular jet, are presented.

Vibrational band progressions resolvable up to (v1 sub
2) = 1 4 appear. No other vibrations are present, either

alone or in combinations. Relative band intensities for

(v1 sub 2) progressions are recorded, and the homo-
geneous lifetime broadening of vibrational levels of the

A state are reported. The FWHM llnewldths span 34-

293/cm over all bands of NH3 and 30-135/cm over
the (v sub 2) = 2 through 14 bands of ND3. In general,

the rate of dissociation Increases nonlinearly with vi-

brational energy. The band lntensit>' alternation, previ-

ously observed only In matrix spectra below 1 5 K, has
been observed in these very cold gas phase samples.
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Chain Reaction: Absolute Rate Constants; and the
V = 2/v = 1 Ratio from CI -i- HBr Yields HCI(v) +
Br.
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The CI2/HBr chain reaction Is reinvestigated by using

real time state-selected observations of delta upsllon
= -1 chemlluminescence from the HCI(upsllon) prod-

ucts following pulsed laser photolysis of CI2. These
state-selected observations are analyzed with a more
complete kinetic treatment to obtain room temperature
rate constants for the chain propagation steps and the
vibrational deactivation of HCI(upsllon = 1.2) by HBr.

The chain propagation rate constants are kRI = (1.02

plus or minus 0.15) times 10 to the minus 11th power
and KR2 = (1.1 plus or minus 0.4) times 10 to the

minus 1 5th power cu.cm. per molecule per s, respec-

tively, for CI -I- HBr -> HCI(v) -|- Br and Br -f CI2 ->
BrCI -f CI. Rate constants for vibrational deactivation

of HCI(v=1) and HCI(v = 2) by HBr are Kv1 = (1.06

plus or minus 0.16) times 10th to the minus 12 power
and K(V2) = (2.09 plus or minus 0.50) times 10 to the

minus 12th power cu. cm per molecule s. Relative in-

tensity measurements of the HCI v = 2 -> 1 and 1 ->

0 vibrational fluorescence are used to obtain an HCI(v)

product branching ratio. The kinetic analysis Indicates

that broad-band observations of infrared chemllu-

minescence may lead to erroneous rate constant de-

terminations because of vibrational cascade, whereas
the detection of Individual vibrational states leads to

correct results.
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Room temperature vibrational deactivation rate con-

stants are reported for methyl radicals with antisymme-
tric stretch excitation, CH3(v3) 4- M -> CH3 + M,

where M = He, Ar, N2, CO, SF6, (CH3)2CO. Exclmer
laser photolysis of acetone at 1 93 nm Is used to popu-
late CH3(v3), and time-resolved Infrared emission from

the CH stretch is used to follow the deactivation kinet-

ics. The rate constants obtained are (plus or minus 2

Sigma) (2.6 plus or minus 0.5) times 10 the minus 13th

power (He), (6.8 plus or minus 0.7) times 10 the minus
13th power (Ar), (6.1 plus or minus 0.6) X times 10 the

minus 13th power (N2), (3.6 plus or minus 0.7) times

10 the minus 13th power (CO), (6.9 plus or minus 0.7)

times 10 the minus 13th power (SF6), and (8.1 plus or

minus 0.9) times 10 the minus 12th power
(CH3COCH3) In units of cu.cm-per molecule per s. The
deactivation probability Is not controlled by long-range

forces due to the lone electron on the radical, but

rather by the probabilities for Intramode vibrational

energy flow In CH3.
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High sensitivity, tunable laser direct absorption meth-

ods are exploited to obtain high resolution IR spectra

(Delta nu approx = or < 0.001 /cm) of weakly bound
C02HF complexes In a pulsed supersonic slit jet ex-

pansion. Transitions from the ground vibrational state

corresponding to a single quantum excitation of the

(nu sub 1 )HF stretch are observed and analyzed with a
semirigid linear molecule Hamlltonlan.
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tation.

The purpose of the paper Is to review and summarize
recent advances (since about 1 982) in theoretical and
computational techniques, and to Illustrate the applica-

tion of some of these developments In practical calcu-

lations. Important features of recent work are In-

creased Interest In polar molecules and complex po-

lyatomlcs, the development of more realistic and com-
plete representations of the interaction at short as well

as long range, and Important progress In theory and
calculations for the treatment of nuclear dynamics in

general, and vibrational excitation In particular.
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Vibrational Excitation in Molecule-Surface Colli-

sions. Analytical Modeling versus Classical Trajec-

tories.
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tional excitation.

The problem of translatlonal to vibrational energy re-

distribution occurring In collisions between diatomic

molecules and solid surfaces Is considered. Attention

Is focused solely on a mechanism which is a conse-
quence of a molecule-surface Interaction giving rise to

an intramolecular potential whose equilibrium separa-

tion Is a function of distance from the surface. The
'three-body' chemical effect is totally unrelated to me-
chanical excitation due to spring compression. While
past work has emphasized the specific process of

charge transfer/harpooning as a means for obtaining

such an Interaction, the mechanism Is more general In

the sense that It depends only upon the topology of the

potential energy surface (PES) and not on what elec-

tronic properties gave rise to the topology. 12 Is the

molecule of choice In the work.
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The results of heterodyne frequency measurements
are given for the 10 degrees 0.02 degrees 0 band of

N20 centered at 1 056 per cm. Nine lines are meas-
ured and fit with an rms deviation of 1 .3 MHz. The data

are combined with other Infrared and microwave data

in a least-squares fit that gives accurate ro-vlbratlonal

constants for the two states involved in these transi-

tions. The analysis of the data Is based on a treatment

that includes the effect of l-type resonance between
the 02 degrees 0 and 02(2)0 states. Derived tables of

wave numbers are given for the 02 degrees 0.00 de-

grees 0 band near 2460 per cm.
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Detection of the Methyl Radical In a Methane/Air
Diffusion Flame by Multlphoton Ionization Spec-
troscopy.
Final rept.,

K. C. Smyth, and P. H. Taylor. 1985, 5p
Pub. in Chemical Physics Letters 122, n5 p51 8-522, 20
Dec 85.

Keywords: 'Diffusion, 'Flame, 'Spectroscopy, Ioniza-

tion, Methyl, Multlphoton, Profile, Reprints.

Methyl radicals have been detected In an atmospheric

pressure, methane/air diffusion flame by three-photon

ionization. The origin band of the transition between
the X(2)A2' ground electronic state and the 3p(2)A2'

Rydberg state is observed at 333.5 nm via two-photon
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excitation. A second peak at 340.8nm is likely due to

both a methyl radical hot band in the same electronic

transition and three-photon ionization of carbon atoms
produced by photolysis. Spatial profiles are presented
as a function of height above the burner and are dis-

cussed in terms of resonant and non-resonant ioniza-

tion processes.
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A Rydberg series of 1 ,3-trans-butadiene has been re-

cently observed using two-photon resonant, three-

photon ionization in the 330-269 nm wavelength
region. An ns assignment was originally made due to

the spectral similarity of the proposed 4s and 5s ori-

gins and associated vibronic structure with that of the
3s origin region. Subsequent experiments on the polar-

ization behavior of the Rydberg series are not consist-

ent with an s series assignment. An nd spectroscopic
assignment is proposed based on the polarization

measurements in conjunction with an analysis of tiie

allowed two-photon optical transitions from the ground
state.
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Excitation of internal vibrational modes of molecules
scattered from surfaces in which charge transfer be-
tween collision partners occurs, is considered. A
mechanism is proposed which should lead to control-
lable selectivity in the fragmentation distributions of
scattered polyatomic molecules.
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The study, the effects of pre- and post-oxidation treat-

ments on thin (approx. 20-nm) gate oxide properties
have been made. Pre-oxidation cleans and post-oxida-
tion anneal (POA) times «• d ambients were compared.
Platband voltage, oxide field breakdown, s nd average
density of interface trap (Dit) measurements were
used to evaluate the different sequences. The data in-

dicate that an optimum oxidation sequence for thin
gate oxides can be designed. A sacrificial oxidation
cleaning procedure and a long (120-min) POA in nitro-
gen gave the oxide with the best electrical characteris-
tics.

Opacity Effects on Near-Resonance-Rayleigh
Scattering in a Barium Plasma.
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T. J. A. Nee, and G. Chen. 1987, 7p
Pub. in Jnl. Quant. Spectrosc. Radiat. Transfer 37, n5

P425-431 1987.

Keywords: Reprints, 'Barium plasma, 'Rayleigh scat-

tering. Opacity.

Near-resonance-Rayleigh scattering (NRRS) was
used to measure the effects of opacity on the reso-
nance transition of Ba(1 +). The influence of the oven
temperature, pumping laser-beam size, and probe-
laser detuning on the opacity of the transition was in-

vestigated. The experimental results indicate a mini-

mum detuning from the Ba(1 +) resonance line center
to avoid opacity problems in NRRS.
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A brief review of advances in the determination of

atomic transition probabilities during the last 20 years
is given. Several frequently studied transitions are
used as examples to indicate the remarkable ad-
vances in accuracy and consistency between inde-

pendent results. Major developing trends and some
challenges for the future are also briefly discussed.

700,445

PB87-225348 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Collisions of F(1 -f ) with Ne.
Final rept,

M. Hottoka, B. Roos, J. B. Delos, R. Srivastava, R.
B. Sharma, and W. S. Koski. 1 Jun 87, lip
Pub. in Physical Review A 35, nil p451 5-4525, 1 Jun
87.

Keywords: Differential cross sections. Inelastic scat-
tering, Spin orbit interactions. Reprints, * Ion-atom col-

lisions, 'Iron ions, 'Sodium atoms. Charge transfer.

Measurements of inelastic collisions of F(1 -f ) with Ne
have been made. Transitions between triplet P and
singlet D terms of F-i- are seen, with the inelastically

scattered ions sharply focused in the forward direction.

Potential energy curves of (FNe){1 -i-) have been cal-

culated. Several curve crossings are identified, where
transitions occur through spin-orbit coupling. Scatter-
ing angles and differential cross sections have been
calculated, and they show the presence of a 'glor^'' (or

halo) effect, which accounts for the forward scattering
of ions.
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In atomic spectral line radiation, the transition probabil-
ity is the quantity that determines the intensity of a
spectral line, aside from lignt-source-dependent fac-
tors. A characteristic feature of the atomic quantity is

that it is generally difficult to determine, so that many
of the known data are rather uncertain.

Fluorescence Polarization Studies of Autoioniza-
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The polarization of the CS2-I- (A2II -> X2II) transition

was measured following photoionization of CS2 with

synchrotron radiation excitation in the range 875 A <
lambda < 967 A. Autoionization features are promi-
nent in the fluorescence polarization spectrum and
were investigated in detail. The spectral assignments
of the absorption spectrum by Ogawa and Chang
(Can. J. Phys. 48,2455 (1970)) are supported by the
current measurements. Although fluorescence excita-

tion and fluorescence polarization profiles normally
align precisely, exceptions have been found for many
resonances (sigma -> nd pi, n>3), and comparisons
between the line shapes are given for several features.
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The chlorine K beta emission in fluorescence from
gas/vapor phase CCI4, CHCI3, CH2CI2, and CH3CI
were measured with 'good statistics' and previously
undetected weak x-ray emission features were ob-
sen/ed. Results from ground state minimal and ex-
tended basis set ab initio (ST0-3G) and MNDO MO
calculations for these molecules are presented. The
chlorine K beta emission spectra were analyzed by
comparison with complementary spectral data and the
MO calculations. In addition, weak features in Cl-K
beta emission spectra resulting from self-absorption In

the sample were identified.
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Experimental results for the batch extraction of amines
using emulsion liquid membranes with an internal

aqueous HCI solution are presented. Four amines and
mixtures of one binary pair were studied. Reversibility

of the acid-amine reaction within the internal droplets
affected extraction rates. The reversible reaction
model presented earlier satisfactorily predicts these
experimental results.
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Thermal Conductivity of Liquid Hydrogen Filled

Foam.
Final rept.,

D. E. Daney, and E. Mapoles. 1987, 2p
Contract SANL-423-005
Sponsored by Lawrence Livermore National Lab., CA.
Pub. in Cryogenics 27, p427-428 Aug 87.

Keywords: 'Hydrogen, 'Thermal conductivity, Re-
prints, 'Aerogel foam. Deuterium.

The effective thermal conductivities of silica aerogel

foam (0.1(10)-3kg m-3 nominal density) filled with

liquid n-H2, liquid n-D2 and an equimolar mixture of

liquid H2-D2 were measured near 19.6 K. The meas-
ured value of 97 mW rri-l K-1 for hydrogen filled foam
is essentially the same as for the liquid alone. The
result agrees with predictions for the thermal conduc-
tivity of porous systems which give a 2% enhancement
in the effective thermal conductivity for the system rel-

ative to the liquid alone.
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Tunneling Spectroscopy of a La-Sr-Cu-0 Break
Junction: Evidence for Strong-Coupling Supercon-
ductivity.
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tion, 'Electron tunneling. Tunneling spectroscopy.
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Detailed structure in the quasiparticle tunneling has
been observed in La-Sr-Cu-0 superconductive tunnel-

ing junctions using the break-junction technique. Varia-

bility in the energy gap and associated structure in the

current-voltage curves are observed indicating signifi-

cant inhomogeneity in the superconducting properties.

Large energy gaps (7.0 meV) and deep structure in the
conductance derivative are evidence for a strong-cou-
pling mechanism.

700,452
PB87-232013 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Ceramics Div.

Effects of Pressure and Temperature on the Ther-
mal Decomposition Rate and Reaction Mechanism
of Beta-Octahydro-1,3,5,7-Tetranitro-1,3,5,7-Tetra-
zoclne.
Final rept.,
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Sponsored by Army Research Office, Research Trian-
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The effects of pressure and temperature on the ther-

mal decomposition rate of Beta-HMX (HMX = octahy-
dro-1,3,5,7-tetra-nitro-1,3,5,7-tetrazocine) in a dia-

mond anvil high-pressure cell were measured by a
FTIR method up to 6.5 GPa and 583 K. The observed
alpha (mole fraction) vs. time curves were sigmoid and
followed rate equations based on the theory of nuclei

chain formation with branching interference suggest-
ing an autocatalytic-t>'pe reaction. Pressure decreases
the rate of thermal decomposition, while temperature
increases the rate in typical Arrhenius behavior. The
energy of activation decreases with increasing pres-
sure linearly from 501 kJ/mol at 3.6 GPa to 1 50 kJ/mol
at 6,5 GPa. The entropy of activation is positive but
with a negative linear pressure dependence. At 3.6
GPa the entropy change at 563 K is 0.60 (k,J/mol)/K
decreasing to 0.047 (kJ/mol)/K at 6.5 GPa. The
volume of activation is positive (4.1 cu, cm./mol) and
nearly constant over the P-T domain studied. The
reactant increases in volume by about 3% in order to

achieve the activated state. Between 3.6 and 5.5 GPa,
the reaction mechanism is unimolecular and probably
involves a ring expansion prior to bond scission. Above
5.5 GPa the mechanism is bimolecular. The change in

molecularity can be explained by the introduction of

strain into the kinetic model. The observed pressure

dependences of the entropy, activation energies, and
volume appear to explain why beta-HMX can detonate
at high pressures.
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Methods for Accurate Determination of Emission
Rate and Trap Concentration with Application to
Platinum-Doped Silicon.
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W. R. Thurber, and J. R. Lowney. 1987, 7p
Pub. in Jnl. of Applied Physics 62, n2 p534-540, 15 Jul

87.

Keywords: Reprints, 'Deep levels, 'Emission rates,

'Nonexponential transients, Platinum in silicon. Trap
concentration.

A procedure for the analysis of junction capacitance
was developed which allows one to extract accurate
values of emission rate and trap concentration from
isothermal transient capacitance measurements. Ex-

periments to demonstrate the procedure were per-

formed on silicon diodes doped with platinum. The ca-
pacitance-ratio method of determining the emission
rate was used to remove the nonexponentiality due to

large trap concentration from the capacitance tran-

sients. Arrhenius plots of scaled emission rate gave
activation energies of Ec - Ea = 0.2271 + or - 0.0002
eV for the platinum acceptor level in n-type silicon and
Ea - Eu = 0.3215 + or - 0.0012 eV for the platinum
donor level in p-type silicon. A new method for deter-

mining the trap concentration is derived and verified by
use of simulations and data. The method involves the
subtraction of capacitance values obtained from two
transients with the same fill voltage, but different re-

verse voltages. It is much simpler than methods which
require iterative solutions of Poisson's equation and a
priori knowledge of the trap energy.
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State-Specific Orbital Alignment Effects In Elec-
tronic Energy Transfer: Sr(5s6p singlet P(1)) -i- M
Sr(5s6p triplet P(J), 4d5p triplet F(4), triplet F(3)) +
M.
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Orbital alignment effects are investigated for an
energy transfer process involving several competing
pathways in the system Sr(5s6p singlet P(1) + rare

gases and H2. Most of the cross sections to populate
either (1) the combined 5s6p triplet P(J) and 4d5p tri-

plet F(4) states or (2) the individual 4d5p triplet F(3)

level show a marked preference for the perpendicular
approach of the p orbital. However the cross section

with He to populate the triplet F(3) state strongly favors

the parallel orbital direction.
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Orbital Alignment Effects in the Ca(4s5p singlet
P(1)) to Ca(4s5p triplet P(J)) Electronic Energy
Transfer with Molecular Collision Partners.
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Sulfur hexafluoride. Ethane, Reprints, Atom-molecule
collisions. Polarization.

The effects of orbital alignment on the Ca(4s5p singlet

P(1)) to Ca(4s5p triplet P(J)) electronic energy transfer

process are determined for molecular collision part-

ners, H2, D2, N2, 02, CO, C02, CH4, C2H6, and SF6.
Most of the molecules exhibit neglible effects, except
for H2(D2) and C02, which show significant prefer-

ences for perpendicular and parallel initial orbital align-

ments, respectively. In the reverse transfer direction,

hydrogen exhibits an even larger effect favoring the
perpendicular laser polarization.
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Core-Exciton-lnduced Desorption from MgO.
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Sponsored by Swedish Natural Science Research
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'Excitons, Photon stimulated desorption.

Core-exciton-induced desorption of 0-f and H-i- from
MgO(IOO) and MgO(lll) has been observed using
photon excitation energies spanning the O K edge.
Electron-yield data from partially oxidized Mg implies

that these states are localized in the near-surface
region. 0+ and H-i- desorption results from the decay
of different O core-exciton states as well as the states

produced by interband transition. The O excitonic

levels are interpreted in terms of their related atomic
origin.
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Heats of Adsorption of Atomic C, N, and O on
Nl(100> and Cu(IOO) from a (Z-f 1) Core-Level Shift

Analysis (Summary Abstract).
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It has been demonstrated in several recent papers that

the equivalent core approximation can be used in an
energy cycle analysis to extract heats of adsorption
from core-level shift data on adsorbed atoms and mol-
ecules on metal surfaces. The purpose of the present

work is to apply such an analysis to the important

cases of atomic C, N, and O on Ni(IOO) and Cu(IOO).

These cases are important because the heats of ad-

sorption of these atoms represent a fundamental (and

at present largely unknown) parameter in the dissocia-

tive chemisorption, associative desorption, and chemi-
cal reactions of a number of simple molecules on
these surfaces.
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Vibrational Relaxation of Adsorbed Molecules:
Comparison with Relaxation Rates of Model Com-
pounds.
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Time-resolved measurements of vibrational relaxation

rates are reviewed. Depopulation of the vibrationally

excited OH oscillator (on high surface area Si02, ZSM-
5, and ZnO) was found to occur on a time scale of 200
ps or less, depending on the substrate. The tempera-
ture dependence of both the OH and OD vibrational

relaxation rates on Si02 was found to follow simple

multiphonon relaxation models. However, the relative

rates for the two isotopes did not scale as predicted by
tt:e same theoretical models. Measurements of isoto-

pically substituted silanols and alcohols (i.e., R3SiO(D)
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and R3C0H(D) dilute in CCI4) also find OD decay
times comparable to those of OH. Based on results

from these model compounds, the observed relaxation

rates for 0H/Si02 appear to be dominated by proc-

esses which proceed through a SiOH bending mode.
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Facilitated Transport of C02 in Ion Exchange
Membranes.
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The facilitated transport of C02 through ion exchange
membranes containing organic amine counterions was
studied. Steady state C02 fluxes were measured from
pure gas streams and mixtures with CH4. Facilitation

factors for C02 up to 26.7 were calculated from trans-

port data. Transport measurements were binary mix-

tures of C02 and CH4 yielded ratios of C02 flux to

CH4 flux ranging from 29.0 to 264. Conversion of flux

ratios to permeabilities yielded separation factors up to

551 for C02 over CH4, which are compared to litera-

ture data for polymeric membranes. The transport data
support a mobile, reactive-carrier facilitated transport

mechanism with a carbamate zwitterion complex. Ef-

fective diffusivities for C02 and the carrier-gas com-
plex were determined from transport data. A reaction

equilibrium model predicted facilitation factors that

were in very good agreement with experimental
values. Potential applications are also discussed.
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Scanning Electron Microscope with Polarization
Analysis Studies of Magnetic Materials (Summary
Abstract).
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The technique of Scanning Electron Microscopy with

Spin Polarization Analysis (SEMPA) is summarized. By
measuring the spin polarization of secondary electrons
generated in an SEM, SEMPA can directly image mag-
netic domain structures with a spatial resolution of

about 100 Angstroms. The apparatus and its applica-
tions to the study of magnetic domains in Ge-Si are
described.
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The CI K(beta) (K-V) fluorescent emission and K ab-
sorption spectra from CFCI3 vapor were measured
using monochromatic synchrotron radiation. Weak
supra-threshold features were observed in the CI K ab-
sorption spectrum. The CI is binding energy of CFCI3
was estimated to be 2829.4eV.
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Transient cooling of solid surfaces by water droplet

evaporation has been investigated through controlled

experiments using a large heated aluminum cylinder.

Quantitative prediction of droplet evaporation time and
in-depth transient temperature distribution in the solid

have been made. In the case studied, a single droplet

is deposited on a horizontal nonporous surface with

initial temperatures in the range of 75 C to 100 C. The
liquid-vapor interfacial temperature and the water
vapor molar fraction in the air at the exposed surface
of the water droplet are deduced from the coupled
heat and mass transfer energy balance at the inter-

face. Spatial and temporal integration of the overall

droplet energy equation is used to predict the instanta-

neous evaporation rate and the droplet evaporation
time. The boundary conditions for the wetted region

proposed by Seki are used to obtain the transient tem-
perature distribution for a semi-infinite solid.
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Accurate Energies for the 4p (5)5s5p Quartet S(3/
2) and 4p (5)5s4d Quartet P(S/2) Levels of Neutral
Rubidium (Rb I).
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Accurate wavelengths for the 4p(sup 6)5p(sup 2)P1 12-

4p(sup 5)5s5p(sup 4)S3/2, 4p(sup 6)5p(sup 2)P3/2-
4p(sup 5)5s5p(sup 4)S3/2, and 4p(sup 6)4d{sup
2)D3/2,5/2-4p(sup 5)5s4d(sup 4)P5/2 transitions of

Rbl have been measured by photographing a sliding-

spark light source with a 10.7-m normal-incidence
vacuum spectrograph. The energies of the 4p(sup
5)5s5p(sup 4)S3/2 and 4p(sup 5)5s4d(sup 4)P5/2
levels were determined as 134250.1 plus or minus 0.4

cm-1 and 136806.4 plus or minus 0.4 cm-1, respec-
tively.
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Relationship between Least-Squares-Surface and
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Saddle points.

The Carrington-Miller reaction-surface approach to a
nearly collinear reaction in a trlatomic system is used
to substantiate the bending-corrected rotating linear

model of Walker and Hayes. To avoid couplings be-
tween mutually perpendicular bending vibrations the
change of variables suggested by Carrington and
Miller is slightly modified by describing overall rotation

of the triatomic by means of the body-fixed frame with

the polar angle of the double degenerate bending
mode used as the third Euler angle. It is proved that
axes of the frame defined in such a way are directed
along the principal axes of the triatomic and that the
appropriate parameterization of the collinear reaction
surface leads to Celles-Darling's hyperspherical co-
ordinates zeta, eta, chi.
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T-V Energy Transfer and the Exchange Reaction of
H(D) + HF at 2.2(2.1)eV: Vibrational State Distribu-
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Fluorescence.
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The product state distributions for hot atom collisions

of H(D) -I- HF were measured by the laser photolysis-

infrared emission technique. It was found that H atoms
are 3.0 times more efficient than D atoms at exciting

HF vibrations for the same kinetic energy. Although
the vibrational distributions are similar, the D -i- HF T-V
channel deposits approximately two times as much
energy in the HF molecules as the vibrational ex-

change channel leaves in the DF molecules. The
agreement between experiment and theory is excel-

lent. The theoretical results show that significantly dif-

ferent mechanisms are responsible for T-V energy
transfer on the reactive and unreactive portions of the

potential energy surface.
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The authors introduce a new mechanism for collective

polarization dynamics in a polar liquid. The continuum
model couples hydrodynamic motions of the liquid to

dielectric relaxation by both rotational and translational

diffusion of polar molecules. As an application of the
theory the authors calculate the dielectric friction on an
ion in a solvent that relaxes only by the translational

diffusion mechanism. The result is quite different from
dielectric friction dominated by rotational (Debye) re-

laxation.
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Four experimental areas are discussed in the context
of possible low-g studies of phase transition and criti-

cal phenomena in fluids. They are: (1) photographic
and light scattering studies of phase separation dy-
namics near the liquid-vapor critical point; (2) light

scattering from critical fluctuations in equilibrium; (3)

wetting films on container walls near the critical point;

and (4) dielectric constant anomalies near the critical

point. New results, heretofore unpublished, have been
obtained in areas (1), (2), and (3). In the optical studies
of phase separation near the critical point, hydrody-
namic processes are observed. Proximity to the critical

point determines the values of the thermodynamic and
transport properties that enter into the hydrodynamic
equations. The authors imaging and scattering meas-
urements are at too late a time and at too large a size
scale to be influenced by microscopic fluctuations.

Furthermore, when the volume fractions of the new
phases forming are roughly equal, the extreme turbidi-

ty of the fluid prevents us from making meaningful ob-
servations of phase separation in the absence of

severe wall effects which have not been modeled. The
authors conclude that optical studies of a phase sepa-
rating pure fluid, in a low-g environment, could not be
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justified as a means of extending our understanding of

fluctuations in the critical region.
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The authors have measured the density and viscosity

of a K-Cs binary mixture and a Na-K-Cs ternary mixture

from their crystallization points (234 K and 1 99 K re-

spectively) to 300 K. Extrapolations of the fluidity data
indicate that the effective glass temperatures are only

39 K and 1 2 K below the minimum melting and eutectic

temperatures for the binary and ternary mixtures, re-

spectively. The extrapolated liquid densities at these
temperatures agree well with predictions based on
hard-sphere models.
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A scaled fundamental equation is presented for the
thermodynamic properties of carbon dioxide in the crit-

ical region. The equation Is constructed by combining
earlier experimental pressure data of Michels and co-
workers with new specific heat data obtained by one of

the authors and represents the thermodynamic prop-

erties of carbon dioxide in the critical region at tem-
peratures from 301.15 to 323 K and at densities from
290 to 595 kg/cu. m.
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A procedure is presented for constructing equations
for the thermodynamic properties of fluids in the critical

region which incorporates the crossover from Islng-like

scaled behavior near the critical point to regular (i.e.,

classical) behavior away from the critical point in a
theoretically consistent manner. When the procedure
Is applied to a truncated classical Landau expansion,
the authors obtain an accurate representation of the
thermodynamic properties of carbon dioxide in both
the asymptotic critical region and in the crossover
regime.
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ation. Heterodyning, Carbon dioxide lasers. Calibra-

tion, Tunable lasers. Carbon monoxide lasers.

Heterodyne frequency measurements have been
made on selected groups of nitrogen dioxide rovi-

bronic transitions between 1580.8 and 1650.7/cm.
The groups are separated by 7 to 10/cm, and the

intent Is to provide a limited (and interim) calibration

table for the region. In addition to a table of measured
frequencies in the region, the authors have included

figures of spectra in the vicinity of the measured lines

to provide a map for identifying the transitions meas-
ured.
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Complexes of ammonium ions RNH3+ (R = CH3, c-

C6H1 1), (CH3)3NH + , and pyrldlneH-i- with polyethers

and crown ethers are observed in the gas phase in the

absence of solvent effects. The dissociation energies,

delta H D, of the RNH3+ polyether complexes range
from 29.4 kcal mol-1 (for

RNH3 + .CH30CH2CH20CH3) to 46 kcal mol-1

(RNH3-|-.18-crown-6). The large delta H D values for

complexes of polydentate ligands indicate multiple -

NH+ ...0- hydrogen bonding. Such multiple bonding
can contribute up to 18 kcal mol-1 to the bonding in

RNH3 + .CH3(OCH2CH2)30CH3 and 21 kcal mol-1 in

RNH3-|-.18-crown-6. Multiple Interactions are also evi-

dent in the (CH3)3NH-|-.polyether complexes where -

CM delta+...0- hydrogen bonding seems to occur; and
consecutive -CH delta +...0- bonds contribute ap-
proximately 6,4, and 2 kcal/mol-1 respectively for up
to three such bonds. Total delta H D values in the

(CH3)3NH + .polyether complexes thus range from
26.7 kcal mol-1 in (CH3)3NH + .CH30-(CH2)20CH3 to

41 kcal mol-1 in (CH3)3NH-f .18-crown-6. Multiple

interaction effects, possibly including van der Waals
dispersion forces, are observed also in

pyridineH-i-.polyether complexes. Large negative en-
tropies in RNH3-I- .acyclic polyether complexes vs.

RNH3 + .cyclic crown ethers make the acyclic po-
lyethers less efficient ligands.
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The thermochemistry of protonation and ion-neutral

interactions of CH3CON(CH3)2(DMA) and of the pep-
tide-like alanine derivative

CH3CONHCH(CH3)COOCH3(1) are models for ionic

interactions in proteins. High proton affinity and nega-
tive entropy of protonation of 1 vs. DMA indicate Intra-

molecular hydrogen bonding in 1H + . The Internal hy-

drogen bond decreases the availability of the proton

for external hydrogen bonding. Thus, the attachment
energy of H20 to 1H-I-, 13.0 kcal mol-1, is lower than

that to DMAH+, 16.5 kcal mol-1. The thermoche-
mistry of the 1H+ .H20 complex suggests a T-shaped
structure, or one where H20 bridges between the two
carbonyl groups. In other complexes 1 can serve as a
neutral ligand. In such a complex, CH3NH3+.1, the
unusually large experimental enthalpy of complexa-
tion, -40.1 kcal mol-1, suggests multiple hydrogen
bonding. These results, combined with the thermoche-
mistry of protonated amide dimers, suggest that intra-

molecular and multiple ionic hydrogen bonds can con-
tribute significantly to the stabilities of ionic interme-
diates in protein and enzyme environments. Such con-
tributions can range, per single hydrogen bond, from 5
kcal mol-1 for strained and distorted bonds to 30 kcal

mol-1 for geometrically optimized bonds.
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Continuous-wave stimulated Raman spectroscopy has
been used to obtain high resolution vibrational Q-
branch spectra at room temperature for pure D2 and
D2:He, D2:H2, D2:Ar, and D2:CH4 mixtures. Measure-
ments have been made for J= 0-5 in the density

region of 0.5-20.0 amagat, from which line broadening
coefficients have been determined. These coefficients

have been analyzed using a modified exponential

energy gap rate law to identify the contributions of ro-

tationally inelastic collisions and vibrational dephasing
collisions to the llnewidth. The analysis has assumed
that vibrational dephasing is independent of rotational

state, in accord with available theoretical studies. Re-
sults are compared with experimental and theoretical

work on H2, HD, and D2, thereby characterizing the
contributions of rotationally inelastic and vibrational

dephasing collisions to the line broadening coefficients

as a function of both rotational level and collision part-

ner.
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The paper is a brief review of recent data related to the

use of angle-resolved electron stimulated desorption

and photon stimulated desorption in determining the

structures of molecules at surfaces. Examples include

a variety of structural assignments based on ESDIAD
(electron stimulated desorption ion angular distribu-

tions), the observation of short-range local ordering ef-

fects induced in adsorbed molecules by surface impu-

rities, and the application of photon stimulated desorp-

tion to both ionic and covalent adsorbate systems.

700.476
PB88-112511 Not available NTIS
American Chemical Society, Washington, DC.
Journal of Physical and Chemical Reference Data,

Volume 16, Number 1, 1987.
Ouarterly rept.

C1987, 168p
See also PB88-112529 through PB88-112578 and
PB87-1 09963. Prepared in cooperation with American
Inst, of Physics, New York. Sponsored by National

Bureau of Standards, Gaithersburg, MD.

52



CHEMISTRY

Physical & Theoretical Chemistry

Available from American Chemical Society, 1 1 55 Six-

teenth St., NW, Washington, DC 20036.
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cal shieldings, * Foreign technology.

Contents: Thermochemical data on gas phase com-
pounds of sulfur, fluorine, oxygen, and hydrogen relat-

ed to pyrolysis and oxidation of sulfur hexafluoride;

The thermochemical measurements on rubidium com-
pounds: A comparison of measured values with those
predicted from NBS tables of chemical and thermody-
namic properties; Standard thermodynamic functions

of gaseous polyatomic ions at 100-1000 K; Thermody-
namic properties of manganese and molybdenum;
Thermodynamic properties of selected binary alumi-

num alloy systems; 13C chemical shieldings in solids.
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Contents: Standard chemical thermodynamic proper-

ties of alkanol isomer groups; High-temperature vapor-
ization behavior of oxides II. Oxides of Be, Mg, Ca, Sr,

Ba, B, Al, Ga, In, Tl, Si, Ge, Sn, Pb, Zn, Cd, and Hg;
Equilibrium and transport properties of eleven polyato-

mic gases at low density; The thermochemistry of inor-

ganic solids IV. Enthalpies of formation of compounds
of the formula MXaYb; Chemical kinetic data base for

combustion chemistry. Part 2. Methanol; Phase dia-

grams and thermodynamic properties of the 70 binary

alkali halide systems having common ions; Cumulative
listing of reprints and supplements.
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The chemical thermodynamic properties of alkanol
(ROH) isomer groups from CH40 to C4H10O in the
ideal gas phase have been calculated from 298.15 to

1000 K from tables of Stull, Westrum, and Sinke. In the
absence of literature data on all isomers of higher
isomer groups, the properties of isomers of C5H120 to
C8H180 have been estimated using Benson group
values. Equilibrium mole fractions within isomer groups
have been calculated for the ideal gas state from
298.15 to 1000 K. For isomer group properties incre-

ments per carbon atom have been calculated to show
the extent to which thermodynamic properties of
higher isomer groups may be obtained by linear ex-
trapolation. Values of Cp, S, delta(f)H, and delta(f)G
are given for all species of alkanols from CH40 to

C8H180 in SI units for a standard state pressure of 1

bar.
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Powder diffraction.

Neutron powder diffraction patterns of

(KCN)0.7(KBr)0.3 measured at various temperatures
in the range 1 7-200 K reveal a transition at Tc approx.
1 1 3 K between a cubic phase above Tc and a mixed
rhombohedral-monoclinic phase (below Tc), in general
agreement with recent x-ray studies (K. Knorr, A. LoidI,

and J.K. Kjems, Phys, Rev. Lett. 55, 2445 (1985). In

the low-temperature rhombohedral structure, the (CN)-
ions lie in the plane perpendicular to the threefold axis.

Structural data are given and discussed.
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The zirconium titanates ZrTi04 and Zr5Ti7024 and
the iron niobate FeNb206 have been investigated with

the neutron diffraction powder technique and the Riet-

veld method. All three compounds crystallize with the
symmetry of space group Pbcn and have lattice pa-
rameters a = 4,8042(2), b = 5.4825(3), c = 5.0313(2)
A for ZrTi04; a = 14.3574(6), b = 5.3247(3), c =
5.0200(2) A for Zr5Ti7024; and a = 14.2661(2), b =
5.7334(1), c = 5.0495(1) A for FeNb206. Pure zirconi-

um titanate, ZrTi04, has the a-Pb02-type structure

with a random distribution of the two cations. The com-
pounds Zr5Ti7024 and FeNb206 are ordered super-
structures of alpha-Pb02 and in these two cases the
observed distortions depend on the differences be-
tween ionic radii, leading to a fersmite-type structure in

the case of Zr5Ti7024 and to a columbite-type struc-

ture in the case of FeNb206.
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The authors investigate qualitatively and semiquantita-
tively the effects on computed dielectronic-recombina-
tion rate coefficients of including mixing between basis
states of two or more configurations, as opposed to

the single-configuration approximation. The authors
have made model-parameter studies for two-electron
systems, and have also considered physically realistic

three- and four-electron systems. The authors have at-

tempted to categorize the various circumstances
under which configuration-interaction effects are sig-

nificant, but overall effects appear to be generally
small-usually no more than 10-20%.
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A reduced variational space method is presented for

analyzing hydrogen bonding interactions in terms of

Coulomb and exchange, polarizability, and charge-
transfer components. The method relies on the use of
SCF optimized monomer orbitals in dimer calculations

in which the wavefunction of one monomer is held
frozen while the other is optimized with a basis set in-

cluding selected subsets of the unoccupied monomer
orbitals. Freezing the monomer wavefunctions allows
the polarizability and charge-transfer interactions to be
ascribed to specific monomers. Applications are pre-

sented for the interaction energy and dipole moment
of the water dimer.
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A pulsed molecular beam Fourier transform micro-
wave spectrometer, which has been recently con-
structed at NBS, was employed for measurements on
several monomer and van der Waals species of OCS.
The absorption-emission cell consists of a Fabry-Perot
resonant cavity inside a high vacuum chamber. A
pulsed nozzle is used to generate a supersonic molec-
ular beam of a seeded inert gas.
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The vibrational spectra previously reported for the ni-

tromethyl free radical, CH2N02, and its isotopically

substituted counterparts have been assigned. The
agreement obtained in a least-squares force constant
adjustment calculation is sufficiently good to provide
strong support both for the assignment and for the as-
sumed C2 nu symmetry of nitromethyl. The magnitude
of the CN-stretching force constant is appropriate for a
C-N single bond.
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The adsorption of water on two silicon surfaces recon-
structed planar (100)2X1 and single domain stepped
(100)2x1 cut 5 degrees towards (Oil)) was studied
using low-energy electron diffraction and digital imag-
ing electron stimulated desorption ion angular distribu-

tions (ESDIAD) as a function of temperature (145-700
K) and coverage. An interpretation is presented based
on the dimer model of the Si(IOO) reconstruction in

which the OH bond axis azimuths are oriented nearly

perpendicular to the dimer azimuths.
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Polarized fluorescence from the A2llu and b 4 sigmag-
states of 02 -F following photoionization of

02(X3sigmag-) in the 17-21 eV region has been em-
ployed to determine population alignment in the 02 +
photoion. The measured A-channel polarization exhib-

its pronounced structure which correlates well with the

known positions of (autoionizing) Rydberg states,

whereas polarization signal in the b channel has broad
and less prominent features. The measured b-channel
polarization values (ranging from -0.02 to -0.05) are

consistent with single-channel calculations, while the

A-channel polarization measurements (which range
from 0 to 0.09) are of opposite sign to the previously

reported single-channel calculations. The results of

more involved calculations show that this sign reversal

in the A channel can be attributed to the presence of

intravalent 3 sigma U- states which autoionize into the
A channel in the near-threshold region.
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Rotational states.

Highly accurate spectra of ground state rotational tran-

sitions in HF have been combined with earlier spectra
to yield accurate rotational constants and frequencies
of HF from 1 to 33 THz (40 to 1 100/cm). These lines

can be used for accurate secondary frequency refer-

ences for IR and FIR spectroscopy. Direct frequency
measurements provided the references for the most
accurate of these data.
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The first measurements of dielectronic recombination
rate coefficients associated with the 2s yields 2p exci-

tation in the Be-like ions C2-f , N3-f , 04 + , and F5 +
are reported. The authors observed the amount of

electron capture attending the passage of MeV/nu-
cleon ion beams through a collinear, magnetically con-
fined, space-charged-limited electron beam as a func-
tion of relative energy. The initial beams contained
large numbers of ions for which the metastable states

of the term 2s2p(3)P were populated, and the fraction

of ions in the metastable states to those in the ground-
state configuration 2s2 were measured. The experi-

mental rate coefficients are consistent in magnitude
and shape with rates determined from distorted-wave
calculations of the dielectronic recombination cross
sections. The large fraction of metastable states in the
initial ion beams had a pronounced effect on the shape
and magnitude of the rate coefficients.
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The near-IR spectrum and equilibrium structure of a
novel hydrogen bonded complex between nitrous

oxide and hydrogen fluoride is described. In contrast to

a previously reported structure, in which the HF bonds
to the oxygen end of NNO, the present structure has
the HF bonded to the nitrogen end of NNO. The struc-

ture is unambiguously confirmed by isotopic substitu-

tion. The identification of the two stable, spectroscopi-

cally distinct structures represents the first demonstra-
tion of geometric isomerism in a hydrogen-bonded
complex.
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Excitation coefficients for production of 1s5 and 1s4
levels (Paschen notation) of neon in collisions with

low-energy electrons have been measured using a
drift-tube technique combined with laser absorption
and laser-induced fluorescence techniques. The ab-

sorption and fluorescence signals have been analyzed
using coupled rate equations which include the effects

of population mixing among these levels in collisions

with neon atoms. The excitation coefficients for the

metastable and resonance levels alpha m/N and
alpha R/N have been obtained as functions of the

electric field to gas density ratio E/N. The measured
values of alpha M/N vary from 1.3 times 10 to the

minus 24th power sq. m. at E/N = 1.6 times 10 to the

minus 21 power V sq m. to 6.5 times 1 0 to the minus 22
power sq m. at 3.0 times 1 0 to the minus 1 9 th power V
sq m. The values of alpha R/N are comparable in the

experimental E/N range. The experimental excitation

coefficients are in agreement with values calculated

from a Boltzmann analysis using a recommended set

of electron excitation cross sections derived from pub-
lished experimental electron beam data.
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Potential energy, electric dipole moment, and electron-

ic transition moment surfaces have been calculated for

the A and X states of NHS from CASSCF and CEPA
electronic wave functions. Anharmonic vibrational

term values, Franck-Condon factors, and A-X radiative

transition probabilities for the symmetric stretching and
bending modes of NHS and ND3 have been evaluated.

The theoretical absorption spectra at room and low

temperatures agree well with experimental data. The
symmetric stretching mode in the A state has only
small intensities in the A-X absorption spectrum. Emis-
sion rates from various initial vibronic levels of the A
state are given. The ab initio electric dipole moment
surfaces for the ground state of NH3 have been used
to compute transition moments, which are in good
agreement with experimental data.
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Effects of substituents on the lengths of the central C-
C single bond in the butterfly-shaped anthracene pho-
todimers (1)-(7) and lepidopterenes (8) are studied. X-

Ray analysis of the photodimer (10) of 9,10-difluor-

oanthracene gave a C(9)-C(10') bond length of

1.631(3) A. An attempt to re-determine molecular
structure of the photoisomer (5) of (2.2)(9,10) anthra-

cenophane (12) by neutron diffraction analysis is also

reported (C(9)-C(10'); obs. 1.64(1), calc. 1.63(1) A).

The D2 structure that had been proposed for the mini-

mum-energy conformation of (5) is questioned and the

D2h symmetric conformation is suggested on the basis

of the diffraction results and MNDO calculations. The
experimentally determined distances of the long cen-
tral C-C bonds in these butterfly compounds including

dianthronyl (9) are well reproduced by MNDO calcula-

tions with a standard deviation of 0.013 A. Small but

significant further elongation of the central C-C bond
by up to 0.07 A resulting from annulation of cyclobu-
tane or cyclopentane ring in anthracene photodimers
and from remote chlorine substitution in lepidopterene
are interpreted in terms of the increased pi yields

sigma orbital interation.
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Hydrogen sulfide and methane fluxes were measured
at ambient conditions for 200 micrometers perfluoro-

sulfonic acid cation exchange membranes containing

monopositive EDA counterions as carriers. Facilitation

factors up to 26.4 and separation factors for H2S/CH4
up to 1 200 were observed. The H2S transport is diffu-

sion limited. The data are well represented by a simpli-

fied reaction equilibrium model. Model predictions indi-

cate that H2S facilitated transport would be diffusion

limited even at a membrane thickness of 1 microme-
ters.
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Liquid membrane technology is introduced and is iden-

tified as a subset of membrane science. A tutorial sec-

tion discusses configurations, transport mechanisms,
experimental techniques, and a survey of basic theo-

retical approaches. The concepts of reactive liquid

membranes which combine traditional unit operations

such as extraction or absorption with stripping are dis-

cussed. The chapters to follow in the volume are sum-
marized and the subject of each is placed in perspec-
tive to the field of liquid membrane technology.
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In a Mossbauer experiment. If a spatially-extended ab-

sorbing sample Is rotated relative to a moving gamma-
ray Doppler shift are generated through the absorber
parallel to the motion of the source. As a result, reso-

nant absorption takes place along a series of parallel

lines cutting through the absorber, where a particular

line Is determined by the velocity of the source. The
result is a series of measurements of tine integrals of

the absorption coefficient through the absorber. An
image or spatial map of the absorption coefficient dis-

tribution may then be reconstructed using tomographic
image-reconstruction algorithms. Moreover, when
measurements are recorded both as a function of the
source velocity and the absorber rotational velocity,

spectra information may also be recovered as a func-

tion of position. Spatial resolution is proportional to the
rate of rotation of the absorber, but is ultimately signal-

to-noise limited.
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tion analysis. Laser application, Computer applica-

tions.

The thermal emission of radiation from the surface of a
rapid flow reactor Is used as a reference standard in a
new comparative method for determining chemical ac-
tivation energies. The reactor consists of a fused silica,

conical nozzle whose inner surface was heated to in-

candescence by C02 laser radiation. The surface tem-
perature and hence the thermal radiation are modulat-
ed by a periodic on-off switching of the laser. After
coming in thermal contact with the periodically heated
reactor surface, a reactive gas forms products at a rate

that is also modulated at the laser switching frequency.
The chemical activation energy could then be calculat-

ed from the energy of the thermal photons selected for

observation and the measured temperature depend-
ence of both the product formation rate and spectral
radiance of the reactor surface. The method was illus-

trated by some experimental measurements. A com-
puter simulation was used to assess the error in the
measured activation energy resulting from time-vary-
ing temperature gradients generated on the reactor
surface.
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The thermal oxidative degradation of ethylene glycol at

temperatures above 100 degrees C results In the evo-
lution of C02 as one of the degradation products. The
rate of 02 consumption during the process appears to

follow zero order kinetics. This Implies that the rate lim-

iting step is independent of 02 concentration and that

a mechanism involving free radical nitration may be
rate limiting. Both the rate of 02 consumption and the

rate of C02 evolution are accelerated in the presence
of copper.
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The GeH radical has been detected in its ground dou-
blet state in the gas phase reaction of fluorine atoms
with GeH4 by laser magnetic resonance techniques.
Rotational transitions within both doublet PI(1/2) and
doublet Pi(3/2) manifolds have been observed at far

infrared wavelengths and rotational transitions be-
tween the two fine structure components have been
detected at infrared wavelengths (10 micrometers).
Signals have been observed for all five naturally occur-
ing Isotopes of germanium. Nuclear hyperflne structure

for (1)H and (73)Ge has also been observed. The data
for the dominant isotope ((74)GeH) have been fitted to

within experimental error by an effective Hamiltonian
to give a set of molecular parameters for the X doublet
Pi state which is very nearly complete. In addition, the
dipole moment of GeH in Its ground state has been
estimated from the relative intensities of electric and
magnetic dipole transitions in the 1 0 micrometer spec-
trum to be 1 .24 (-1- or - 0.1 0) Debyes.
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The desorptlon of ions induced by electronic transi-

tions involving core levels has been studied intensively

during the last decade. It is well recognized, that Auger
decay is an important mechanism to produce active

states for ion desorptlon In ionic as well as covalent
compounds. However, it is also clear that the ion de-
sorptlon yield induced by core excitation is not propor-
tional to the total core hole production rate. Therefore
a detailed analysis of initial excited states, their decay
channels and the corresponding final states Is needed
for further progress towards a comprehensive knowl-
edge of the basic mechanisms and possible applica-

tions of photon and electron stimulated ion desorptlon
(PSD and ESD). The present study is intended to pro-

vide an example of such an analysis.
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Enhanced core-level peak intensities at angles coxre-

spondlng to the internuclear axes among the near sur-

face atoms is a characteristic feature of angle resolved
XPS. The phenomenon, which Is due to constructive

Interference in forward scattering of photoelectrons,

acts, in effect, as a searchlight allowing relatively easy
mapping out of the structural arrangement atoms in

the near-surface region. Examples which illustrate the

usefulness of the XPS searchlight effect are present-
ed.
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The Imaging properties and energy aberrations of a
commercial double-pass cylindrical-mirror analyzer
have been characterized, using an extension of the
method recently reported by Seah and Mathleu. The
electron beam from the coaxial electron gun was ras-

tered across a test surface and the intensity of either

elastically-scattered electrons or of electrons at other
selected energies was stored in a computer as a func-

tion of beam position on the specimen and other ex-

perimental parameters. The intensity data was later

plotted to provide an 'image' of the detected intensity.

Images are presented for electron energies of 100,

500, and 1000 eV and for the application of small
offset voltages (typically between -1 and 5 V) applied

to the gun cathode with the instrument operated in

conditions appropriate for XPS or AES. The images
obtained with elastically and inelastically scattered
electrons provide a convenient and quantitative means
of assessing instrument performance and of defining

the specimen area being analyzed for the particular

combination of instrument operating conditions and
the energy width of AES or XPS features from the
specimen.
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Effects of orbital alignment on the relative cross sec-
tions for electronic energy transfer are determined for

the near resonant transfer between Ca (4s5p singlet

P(1 )) and Ca (4s5p triplet P(J)) states with rare gas col-

lision partners. The experiments are carried out by
pulsed laser excitation in a crossed beam. The results

for the forward direction, singlet P to triplet P, formulat-

ed In terms of the ratio of the maximum to minimum
transfer probability, are given. The energy transfer is

also carried out in the reverse direction, triplet P(1 ) to

singlet P, for He and Xe. The alignment results provide
a first experimental determination of the dominant
electronic states involved in a collislonal energy trans-

fer process.
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The extinction coefficient of H2CC(3B2) was obtained
at 137 nm. The vinylidene radicals were produced from
the flash photolysis of C2H3CI and their concentration
from the equal quantity of HCI produced in the photoly-

sis. The measured extinction coefficient is 694 + or -

218/atm/cm.
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Trace element analysis, Ultratrace levels.

The Milk Powder Standard Reference Material, SRM
1549, recently prepared by the National Bureau of

Standards has been analyzed by instrumental and ra-

diochemical neutron activation analysis (INAA and
RNAA). The extremely low levels of many of the ele-

ments of interest, combined with the high levels of the

matrix elements, necessitated improvements in many
of the existing analytical procedures. Special attention

has been given to reducing and evaluating the analyti-

cal uncertainties. Bovine Liver, SRM 1577, was ana-
lyzed as a control and the results obtained were com-
pared with the literature and the NBS certified values.
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The ultraviolet absorption spectra of jet-cooled CH3I,
(CH3I)2, and (CH3l)n, N>2 are measured in the va-

lence A state and the Rydberg B state. A significant

blue shift of the valence state is observed upon cluster

formation. The magnitude of the shift yields a dimer
bond strength of at least 500 cm-1 which implies ex-

tensive dimer formation at room temperature and mod-
erate pressures. The methyl iodide B-state spectrum
consists of a single progression in the v2 mode. Dimer-
ization retards the predissociation and therefore in-

creases the excited state lifetime; consequently many
new modes are observed which in the monomer are
coupled to the dissociation. The implications of the
result to the photodissociation dynamics are dis-

cussed. The Rydberg spectra of (CH3l)n, n>2 show
asymmetric line shapes which may be due to interfer-

ences between the B state and an underlying continu-

um. The nature of these interferences and the possible
indentity of the continuum are discussed.
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Absolute quantum yields of Br' in the photodissocia-

tion of thermally excited vibrational levels of Br2 are
measured by transient gain vs absorption probing of

the Br' (doublet P(1/2))-Br(doublet P(3/2)) transition

at 2.7 micrometers with an F-center laser. An etalon-

narrowed pulsed dye laser with a linewidth of 0.04/cm
is used tc excite continuum regions between Ihe

bound Br2(B-X) transitions of isotopic Br2 (about 81 %
(81)Br2) at selected wavelengths between 510 and
550 nm.
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Rotational states.

Measurements are presented of the collision induced
emission (CIE) from the fundamental vibration-rotation

band of H2 taken over the temperature range of 900-

3000 K. The spectral shape and strength of this infra-

red band centered about 2.4 micrometers has been
measured behind reflected shocks in mixtures of H2/
Ar. The observed radiation at elevated temperatures is

found to be dominantly in the Q branch. The results

have been compared with theory. These comparisons
show that radiation at elevated temperatures is primar-

ily the results of an induced dipole moment in H2 in-

duced by the overlap between the H2 and Ar electron

clouds during collision. The strength of this interaction

has been evaluated by an analysis of the measured
temperature dependence of the absolute band-
strength.

700,508
PB88-141015 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Molecular Spectroscopy Div.

Microwave Spectrum of the Ar...Vinyl Cyanide Van
Der Waals Complex.
Final rept,

R. D. Suenram, and F. J. Lovas. 1 987, 9p
Pub. in Jnl. of Chemical Physics 87, n8 p4447-4455, 1

5

Oct 87.

Keywords: Reprints, 'Acrylonitrite, 'Vinylcyanide, Fou-
rier transform microwave spectroscopy, 'Microwave
spectra, van der Waals.

The microwave spectrum of the Ar.. .vinyl cyanide van
der Waals complex has been obsen/ed using a pulsed
Fourier transform microwave spectrometer. Two vibra-

tional states have been identified. Centrifugal distor-

tion and (14)N quadrupole hyperfine analyses of the

observed transitions have been performed for both
states. The lower (ground) state fits an asymmetrical
top Hamiltonian significantly better than the upper
state. The two states are believed to arise because of

a tunneling motion within the complex. The preferred

structure of the complex has the Ar atom located ap-
proximately equidistant from the methylene carbon
and nitrogen atoms and about 34 degrees out of the

plane of the vinyl cyanide subuniL
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Near a critical point, the order parameters of fluctua-

tions are, respectively, density and concentration for

simple fluids and binary liquid mixtures. The order pa-
rameter for binary fluid mixtures near a plait point is not
clear because of the presence of two coupled diffusive

modes of fluctuations, namely heat and mutual diffu-

sion. A mixture near a critical azeotrope is interesting

because the concentration fluctuations are sup-
pressed. Consequently, an azeotropic mixture is ex-
pected to behave like a simple fluid near a critical

point. Using the technique of photon correlation spec-
troscopy the authors have measured the decay rate of

critical fluctuations in mixtures of ethane and carison
dioxide of various compositions including a near-azeo-
tropic mixture.
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A three-zone model for chemical decomposition of

electronegative gases in negative point-plane corona
discharges is proposed which considers the discharge
glow, ion-drift, and main gas volumes respectively as
separate regions of diminishing chemical activity and
increasing relative size. The proposed model is shown
to be useful in predicting discharge by-product yields

and the dependences of these yields on discharge cur-

rent and gas mixture composition. As an example, the
model is applied here to the decomposition of pressur-

ized SF6 containing trace levels of water vapor and is

shown to yield results for oxyfluoride production that

are in satisfactory agreement with observations.
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An introduction to neutron scattering as a probe of ad-

sorbates at surfaces is presented. Emphasis is placed
on experimental aspects of triple axis and time-of-flight

techniques along with a single phonon model for the

spectral features. Wilson FG methods for constructing

molecular force fields relevant to the molecular modes
of the adsorbate are presented. The applicability of

neutron scattering for exploring rotational diffusion and
adsorbate torsions is also examined.
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The kinetics and dynamics of the nitric oxide/ammonia
interaction on Pt{111) were studied using a combina-
tion of temperature-programmed desorption (TPD) and
laser-excited fluorescence techniques. Although NO
desorption kinetics are significantly altered by interac-

tion with preadsorbed NH3, no effect was seen in the

dynamical accommodation of rotational energy with

the surface.
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The adsorption of methyl isocyanide on the Ag(311)
surface at 95K has been studied by high resolution

electron energy loss spectroscopy, electron stimulat-

ed desorption ion angular distribution (ESDIAD) and
thermal desorption spectroscopy. Examination of the

intensities of the loss features in the HREEL spectrum
within the selection rule for a dipolar scattering mecha-
nism, and the behavior of the ESDIAD patterns as a
function of coverage lead to the conclusion that

CH3NC adsorbes on Ag(311) in two distinct bonding
geometries. The more strongly bound CH3NC inter-

acts with the surface through the pi-type orbitals lead-

ing to the CH3NC molecule bound with its axis close to

parallel with the surface. The more weakly bound state

Interacts through the sigma-type orbital on the carbon
end of the molecule leading to the CH3NC molecule
bound with its C3v axis perpendicular to the macro-
scopic surface. The thermal desorption data exhibit

two peaks which correlate with these bonding geome-
tries.
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Low energy electron diffraction. Auger electron and
thermal desorption spectroscopies, and electron stim-

ulated desorption ion angular distribution were used to

study the alkali-induced reconstructions and ordered
overlayers on Cu(311). Both (1x3) and (1x2) recon-
structions are observed at low coverages of K, Na and
Li, implying that charge donation alone induces the
surface reordering. High coverage ordered overlayers
are observed for both Na and K, reflecting the atomic
corrugations of Cu(31 1) and steric packing constraints.
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The principles involved in charge transfer/harpooning
collisions between atoms or molecules and surfaces
are presented in terms of concepts drawn from gas

phase atomic and molecular collision theory. As spe-

cific examples, the charge state of atoms and the vi-

brational excitation or dissociation of molecules which
have experienced harpooning while scattering from a
surface are considered.
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Cahn's scheme for simulating the morphology of iso-

tropic spinodal decomposition is adapted to a mathe-
matical model of bicontinuous partitioning of space by
interfacial pairs that may be useful for problems of mi-

crodispersed and microporous systems distinguished

by a morphology with a well defined length scale, in-

cluding surfactant films in microemulsions and coat-

ings in porous media. Real-space and scattering prop-

erties are analyzed, and qualitatively the model ac-

counts for the principal features of recent contrast-var-

iation small-angle neutron-scattering experiments on
Winsor III type microemulsions.
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The authors have developed a 'crossover' formalism
that reconciles the singular asymptotic critical behav-
ior of the thermodynamic properties of fluids with the

classical behavior of these properties well away from
the critical point. The proposed formalism is based on
theoretical predictions for the crossover behavior sug-

gested by the renormalization group theory of critical

phenomena. The authors demonstrate the formalism
for a fluid whose classical behavior away from the criti-

cal point is represented by the equation of state of van
der Waals.
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A series of molecular-dynamics simulations of binary-

fluid mixtures composed of softly repelling spheres
have been made as part of an investigation of the
glass-forming properties of mixtures. These mixtures
are simple prototypes of glass-forming systems, as
both randomness and frustration are intrinsic to them.
The randomness is inherent in the fluid and frustration

is due to the large, local rearrangement of atoms re-

quired for the formation of a crystal from a fluid or

glassy configuration. The equation of state, pair and
triplet correlation functions, single-particle velocity

time autocorrelation functions, and some measures of

local glassy order have been determined for a range of

compositions, and effective reduced densities. In addi-

tion, attention has been focused on the relaxation of

some anisotropic correlation functions characterizing

the local environment. Attempts have been made to

analyze some of these quantities using plausible phe-

nomenological models. The changes in these quanti-

ties which occur as the fluid is supercooled and finally

forms a glass are examined, and the possible implica-

tion of these findings for certain dynamical theories of

the glass transition are discussed.
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The authors report the resonance enhanced multipho-

ton ionization spectrum of SiF between 430 and 492
nm. SiF radicals absorbed at least three photons to

generate the observed m/z 47 SiF ion.
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The proton affinities of cyanoacetylene, diacetylene

and cyanogen were determined by pulsed high pres-

sure mass spectrometry and by ion cyclotron reso-

nance spectometry as 180, 180 and 161 kcal/mol, re-

spectively. Ab initio calculations at the 6-31G" level

show that the high proton affinity of diacetylene results

partially in destabilizing antibonding interactions be-

tween the triple bonds in the molecule, which changes
into an attractive interaction upon protonation at the

terminal carbon.
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The ion sputtered SnO2(110) surface is found to ex-

hibit (4x1) and (1x1) LEED patterns following anneal-
ing at 900K and 1 0OOK, respectively. Downward sur-

face band bending observed with ultraviolet photo-
emission reveals the formation of an accumulation
layer in the presence of the (4x1 ) LEED pattern. Mo-
lecular adsorption at 90K on the (1x1) surface bends
the bands down indicating the formation of a H20-sur-
face donor complex. A comparison with thermal de-
sorption measurements shows that the band bending
reaches a maximum on completion of the first water
overlayer. No water induced band bending is observed
for the (4x1 ) structure where the clean surface exhibits

an accumulation layer prior to adsorption. The lack of

any apparent donor/acceptor characteristics for H20
on the (4x1 ) surface is accompanied by the formation
of a more weakly bound overlayer as observed in ther-

mal desorption spectroscopy.

700,522

PB88-147699 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Center for Basic Standards.

700.522 57



CHEMISTRY

Physical & Theoretical Chemistry

Argon K Suprathreshold Structure.
Final rept,

K. G. Dyall, and R. E. LaVilla. 1986, 3p
Pub. in Physical Review A 34, n6 p51 23-51 25 Dec 86.

Keywords: 'Argon, Emission spectra, Absorption
spectra. Reprints.

The argon K absorption suprastructure features are
assigned, using ab initio calculations and tabulated ex-

perimental final state energies. The assignments are

supported by estimates of relative intensities. It is sug-
gested, on the basis of the analysis, that the origin of

the argon K beta double prime satellite is due to initial

states with triple vacancy 1 s 3p(2) core configurations.

700,523
PB88-147707 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Center for Basic Standards.
Resonant Structure in 3P Subshell Absorption of
Excited and ionized lUlanganese.
Final rept.,

J. W. Cooper, C. W. Clark, C. R. Cromer, and T. B.

Lucatorto. 1987, 4p
Pub. in Physical Review A 35, n9 p3970-3973, 1 May
87.

Keywords: 'Manganese, Absorption cross sections,

Far ultraviolet radiation. Atomic energy levels, Re-
prints, "Manganese ions, 'Resonance absorption. Ex-
cited states.

Spectra representing the relative cross sections for

resonant absorption from the 3p subshell of laser-ex-

cited and ionized manganese have been obtained in

the 47-52-eV range. The results show a marked
change in the resonant structure and the appearance
of new resonances which are attributed to 3p-4s tran-

sitions.
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A detailed analysis is made for the bound 5p(6)-
>p{5)ns,nd levels observed in the photoabsorption of

Ba(2 + ). A multichannel quantum-defect theory ap-
proach, with ab initio calculations for some of the pa-
rameters, is used to describe periodic enhancements
in intensity associated with interchannel mixing. Quali-

tative agreement between experiment and theory re-

quires the inclusion of plasma-broadening effects to

account for the apparent increase in strength of the
higher n levels.
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The authors present a detailed study of the influence
of the form and strength of the interatomic potential on
the one-dimensional elastic collision kernel, a quantity

of interest in the study of the effects of velocity-chang-
ing collisions on laser spectroscopic line shapes.
While the analysis is confined to the Na-Ar and Ar-Ar
systems, the conclusions derived from the study are
general, and are expected to be also applicable to

other systems where both the long- and short-range
interactions play essential roles in velocity-changing
collisions.
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Electron capture in Ar(1 +)(doublet P) + H2(X singlet

Sigma(g)) collisions in the keV energy regime has been
studied theoretically. The moiecular-orbital expansion
method was used within a semiclassical formalism and
an electron translation factor correction was incorpo-

rated to the first order in the magnitude of the relative

velocity V. The molecular wave function and eigenen-
ergy were obtained using the diatoms-in-molecules
(DIM) method.
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The interactions of gallium atoms with silicon (100)
surfaces are studied with laser probing. Laser-induced
fluorescence is used to interrogate either the Ga dou-
blet P(1/2) or doublet P(3/2) state following desorp-
tion from a 2x1 reconstructed Si(IOO) surface. From
isothermal desorption measurements, the desorption
energy of Ga on silicon is determined to be 277 plus or

minus 7.5 kj/mol (66 plus or minus 2 kcal/mol or 2.9

eV) with a frequency factor of 6 x 10 to the (14 + or -

1) power/s. Temperature programmed desorption
heating rate studies give slightly larger values for the
desorption energy and preexponential factor, but

these results appear to be less reliable because of

thermal lags in the temperature measurement. The
strong gallium-silicon bond is consistent with the unity

sticking coefficient observed here, and the fact that

the scattering is dominated by a trapping desorption
mechanism. The value of the preexponential factor is

suggestive of a one-dimensional mobility of the Ga
atoms on the 2x1 silicon (100) surface.
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Colllslonal J-mixing rates between the J=0,1,2 states

of the Sr(5 triplet P(J)) multiplet have been measured
in the presence of rare-gas perturbers. For Kr and Xe
pressures above 100 Torr, the rates are dominated by
a component which is quadratic in pressure. The au-
thors believe the very unusual behavior is brought
about by the simultaneous interaction of a Sr atom with

two perturbers and not by excimer formation.
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The methods described in the preceding paper have
been used to calculate the composition of a strip of

once folded molecules of n-c(sup 294)H(sup 590). The
fraction of cilia and of stems participating in adjacent
and nonadjacent reentry were calculated as a function
of undercooling in regime I. Two cases corresponding
to crystallization from the melt and one corresponding
to dilute solution were considered. The results are
strongly dependent on the relative rates of deposition
of a stem from the liquid phase and the folding and
reentry of the dangling half of an already attached mol-
ecule. The rate constants for adjacent and nonadja-
cent reentry were taken to be the same except that

nonadjacent reentry leaves a hole in the strip. The un-

dercooling below the melting point of the extended
chain crystal at which the growing strip is in equilibrium

with its environment is shown to be determined by all

the imperfections in the strip, and particularly by the
free energy of mixing. In all cases, the fractions of ad-
jacent and nonadjacent reentry at this equilibrium un-

dercooling are approximately equal and the fraction of

cilia is a meiximum. At higher undercoolings, the frac-

tion of adjacent reentry rises, while the fractions of cilia

and nonadjacent reentry fall, the exact behavior de-
pending on the solution concentration and hence the
relative rates of stem deposition from the liquid phase
and of folding. The behavior is correlated with the free

energy of mixing.
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Ab initio calculations of hydrogen bond energies for a
number of water-formamide and methanol-formamide
complexes are reported at both the SCF and correlat-

ed levels. Full gradient optimizations of these struc-

tures have been performed for basis sets of double
zeta and double zeta plus polarization quality. For both
water and methanol, the most stable 1:1 complex is

found to be a cyclic double hydrogen bonded struc-

ture. Basis set effects on the calculated hydrogen
bond energies were investigated as was the magni-
tude of the basis set superposition error.
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Rate constants for the one-electron oxidation of CI02
and N02 by several organic and inorganic free radicals

have been measured along with rate constants for

several reactions of CI02, N02, and Br02. The kinet-

ics of the reactions of CI02 and N02 are consistent

with simple electron-transfer theory, except for the re-

action of N02 with S03, which appears to be oxygen
atom transfer. Equilibrium constants have been deter-

mined for the reactions of CI02 with aniline at pH 6.9

and N,N-dimethylaniline at pH 9.6. This leads to one-
electron redox potentials of 1.03 V and 0.86 V for

these aromatic amines, respectively, at the corre-

sponding pH.
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Flash Photolysis kinetic absorption spectroscopy was
used to investigate the gas disproportionation reaction

of hydroperoxy radicals at 298K. Measurements of k/o
(where k is the rate constant and o is the H02 absorp-

tion cross section) were made as a function of N2 and
02 pressures between 25 and 600 Torr. The authors

observations of the linear dependence of k on total

pressure as well as the existence of a finite bimolecu-

lar (zero-pressure) reaction component are In good
agreement with other recent investigations. Together
with these earlier studies, the present work provides a
detailed data base upon which to make rate constant

recommendations for atmospheric modeling.
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Benzyl and benzyl-d (sub 7) radicals generated in a
flow reactor were detected using mass-resolved, reso-

nance enhanced multiphoton ionization spectroscopy.
The strongest features of the spectra were observed
between 500-510 nanometer. In both isotopic species,

an electronic band origin was assigned at 502.5 nano-
meter.
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The one-electron oxidation of hydroquinone and other
hydroxyphenols by the sulfite radical S03(1-), and the
peroxysulfite radical, S05(1-), have been investigated

along with the oxidation of sulfite by several phenoxyl
radicals. Rate constants for the oxidation of hydroxy-
phenols by S03(1-) are small in neutral solution but
increase dramatically in basic solution, in correspond-
ence to the deprotonation of the hydroxyphenol.
S05(1-) reacts with most hydroxyphenols at moderate
rates (K=1 million to 5 million/M/s) in neutral solution.

The phenoxyl radicals with higher redox potentials,

from phenol, resorcinol, and phloroglucinol, were
found to oxidize sulfite in neutral solutions.
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The gas-phase ion chemistry of CH3NC0, CH3NCS
and CH3SCN was investigated by pulsed ICR tech-

niques and their proton affinities were determined.
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The pressure dependence at 298K of the rate con-

stant for the combination reaction between H02 and
N02 was investigated by flash photolysis kinetic ab-

sorption spectroscopy. Measurements were made at

N2 and 02 pressures ranging from 25-600 Torr and
the data were fit to an expression suitable for describ-

ing the pressure dependence of reactions in the fall-off

region. Potential sources of error in these measure-
ments are discussed. The present results are com-
pared to earlier measurements of the reaction system
and their importance with respect to atmospheric
chemistry is detailed.
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Iridium oxide is being considered as a pH sensing ma-
terial that would enable the fabrication of pH sensors
which would be considerably smaller than the glass

electrode type and would have higher temperature ca-

pabilities. The electrochemical behavior of sputtered

Ir02 appears to contrast with that of Ir02 produced by
anodization. The study has been used to investigate

the effect of varying the fabrication conditions on the
films structure and electrical properties. Radio fre-

quency planar magnetron sputter deposited thin films

of Ir02 were fabricated and evaluated. The AI203 sub-
strate temperature, sputtering composition and pres-

sure, power levels, and deposition rates were system-
atically varied to affect the physical, chemical, me-
chanical, and electrical properties of the films. X-ray
diffraction was used to determine the Ir/lr02 ratio, the

crystallinity and grain size of the films. Electrical con-
ductivity measurements are correlated to processing
variables and physical properties. The one micrometer
films are also characterized using scanning electron

microscopy and for their adherence to the AI203 sub-
strates.
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Inelastic and quasi-elastic neutron scattering meas-
urements of ammonium-rho zeolite have been used to

characterize the NH4(1 +) cation dynamics during

deep-bed deammonlatlon over the temperature range
473-723 K. As the deammonlatlon temperature is in-

creased, the assigned vibrational features of the

bound NH4(1 +) at 180 meV (bending modes), 38-45

meV (ammonium-coupled pore-opening modes of the

zeolite framework), and 10-14 meV (hindered rotation-

al modes) are found to diminish, concomitant with the

emergence of scattering features due to H-rho. Reor-
ientational dynamics of NH4(1 +) In rho are evident in

the quasi-elastic scattering data. The dependence of

the elastic Incoherent structure factor on momentum
transfer suggests 120 degrees reorientations as the

dominant NH4(1+) rotational mechanism. The tem-
perature dependence of the quasi-elastic broadening
indicates a very low (35 + or - 5 meV) reorientation

barrier.
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The capillary-wave interface Hamiltonian Is general-

ized to include a wavevector-dependent surface ten-

sion, sigma(k). The model preserves the long-wave-
length consequences of the theory, but leads in addi-

tion to several provocative new predictions. In particu-

lar, a self-consistent calculation of sigma(k) Implies

large positive departures of sIgma (k) from the experi-

mentally-measured surface tension, sigma(o), even for

wavevectors with corresponding wavelengths that are

large compared to the intrinsic Interface width, w. It

also follows that sigma(o) and the bare surface tension

cannot scale In quite the same way near a critical

point, where the bare surface tension is that of a hypo-
thetical interface constrained to be flat on horizontal

length scales somewhat larger than w. The implica-

tions of these and other predictions are discussed in

light of recent experimental and theoretical develop-

ments.
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The electronic structure of FeO and RuO is examined
using multiconflguration self-conslstent-fleld (MC-
SCF) wave functions that go asymptotically to minimal-

ly correlated fragment atoms. The natural orbitals are

determined and evaluated in detail. The characteristics

of these orbitals are used to hypothesize an aufbau for

the ground states of most of the first and second row
transition metal oxides.
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Rotational spectra of H2C0-H(35)C1. H2CO-H(37)CI,
D2CO-H(35)CI, and D2CO-H(37)CI have been ob-
served using a pulsed-nozzle Fourier transform micro-

wave spectrometer. For H2CO-H(35)CI the spectros-

copic constants have been determined.
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frared Spectrum of Ar-HCI.
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Fully-resolved rotational structure in the high-frequen-

cy vibrational region of the Ar-HCI van der Waals com-
plex has been recorded under thermal equilibrium con-
ditions at T=127 K with a tunable difference-frequen-

cy laser. Both the fundamental H-C1 stretch and its

combination with the low-frequency large-amplitude

band (libration) have been observed with comparable
intensities. An abrupt cutoff of the spectrum at high J

due to rotational predissociation yields a measure of

the binding energy of the complex. The band center

shifts and rotational and distortion constants provide

much information about the interaction potential sur-

face and its vibrational dependence and about pertur-

bations from other low-frequency modes not directly

observed.
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tion.

As the number of large amplitude motions in a weakly
bound molecular complex increases, the size of the vi-

bration-rotation basis set necessary for carrying out
accurate calculations with model potentials (and con-
sequently the difficulty of the calculation) increases
also. In the paper the authors shall discuss one alter-

native to such full-scale calculations, which can be
used for assigning spectra in the broad class of prob-
lems where the large amplitude motions can be de-
scribed as 'tunneling' motions. The strong and weak
points of the method, which uses group theory to

derive phenomenological vibration-rotation-tunneling

Hamiltonians, will be described together with some
successful applications and some possibilities for

future work.
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Time resolved measurements of picosecond vibration-

al population decay of chemisorbed species (OH, OD,
BOH, NH2, and 0CH3) on high surface area colloidal

silica at room temperature have been performed. The
influence of solvents on OH relaxation and the varia-

tion in observed relaxation rates are discussed in

terms of the vibrational level structure and surface co-

ordination of each adsorbate.
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Temperature dependence.

Picosecond infrared transient bleaching experiments
have been performed to measure the population life-

time (T1) of vibrationally excited (V=1) functional

groups chemisorbed on high surface area colloidal

silica (Si02). The experimental method and results for

vibrational modes of -OH, -OD, -NH2 and -0CH3 co-

ordinated to surface silicon atoms and for the -BOH
surface species are presented. Lifetimes for these
groups at both the vacuum and liquid interfaces indi-

cate that the adsorbate degrees of freedom, chemical
coordination and nearby substrate modes play an im-

portant role in damping the vibrational energy. Addi-

tional measurements of the T1 temperature depend-
ence for OH(v= 1 ) in bulk silica and of relaxation times
for model OH-containing molecules in dilute solution

are also reviewed.
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Proton Affinity of H2Se, SeCO and H2CSe and Re-
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The proton affinities of H2Se, SeCO and H2CSe were
determined by bracketing ICR techniques, and found
to be 171.3, 152 plus or minus 1.5 and 186 plus or

minus 1 kcal/mol, respectively. These values are
slightly higher than those of the analogous sulfur com-
pounds.
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One-electron redox potentials of some purine and py-

rimidine derivatives were determined by pulse-radioly-

sis from electron transfer equilibria involving their and
other free radicals. The redox potentials were deter-

mined at pH 13 using p-methoxyphenol, trolox C and
tryptophan, as references. The lowest oxidation poten-

tial measured for DNA bases was for guanosine, and
the highest for 1 -methylpyrimidines. Uric acid and iso-

barbituric acid were found to have the lowest poten-

tials.
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The mutual diffusion constant of a binary mixture of

equal diameter hard spheres is estimated using the

method of molecular dynamics. The mixture consid-
ered is equimolar, with a species mass ratio of ten to

one in a volume that is three times the close-packed
volume. Two molecular dynamics methods are used:
the standard Green-Kubo technique based on the
evaluation of equilibrium velocity correlation functions,

and a nonequilibrium method that generates a steady
diffusive flow along a composition gradient by impos-
ing special boundary conditions on two opposing faces
of the cubic volume. The authors find that both meth-
ods yield, within an estimated error of about three per-

cent, the same value of the diffusion coefficient.
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Phase equilibrium.

The two-phase equilibrium and critical point conditions

of a polydisperse fluid (a mixture with a continuous dis-

tribution of components) are solved by making power-
series expansions about the properties of a single rep-

resentative species.
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Electroanalytical sensors based on amperometric
measurements at chemically modified electrodes are

in the early stages of development. The modes of

modification can take many forms, but the most
common approach at the present time is the immobili-

zation of electrocatalyts in polymer films which are ap-

plied to bare metal and carbon electrodes. The review

gives a brief summary of the types of chemically modi-
fied electrodes, their fabrication, and some examples
of their uses. The incorporation of biochemical sys-

tems should greatly extend the usefulness of these de-

vices for analytical purposes.
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The authors describe the generation of far infrared

(FIR) radiation with the metal-insulator-metal (MIM)
diode and the operation of a spectrometer employing

this diode. The technique is an extension of the use of

the MIM diode from its use in the measurement of fre-

quencies to the generation of far infrared radiation be-

tween 0.3 and 6.0 THz. The MIM diode has previously

been used in frequency measurements yielding a de-

finitive value for the speed of light and in the measure-
ment of the frequency of visible radiation.
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Electron Transfer Reactions of Tryptophan and
Tyrosine Derivatives.
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Oxidation of tryptophan and tyrosine, and their deriva-

tives by oxidizing radicals was studied by pulse radioly-

sis in aqueous solutions at 20 degrees C. Results are

presented.
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Contents: Thermophysical properties of fluids. II.

Mehane, ethane, propane, isobutane, and normal
butane; Methanol thermodynamic properties from 1 76
to 673 K at pressures to 700 bar; Internal equations for

the saturation properties of ordinary water substance;
Rate data for inelastic collision processes in the diato-

mic halogen molecules. 1986 supplement; Critical

survey of data on the spectroscopy and kinetics of

ozone in the mesosphere and thermosphere; Critical

compilation of surface structures determined by low-

energy electron diffraction crystallography; Viscosity

and thermal conductivity of nitrogen for a wide range
of fluid states.
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Tables of methane, ethane, propane, isobutane, and
normal butane thermodynamic and transport proper-
ties are presented. The mathematical relations from
which these thermophysical properties are obtained
are discussed. The tables list pressure, density, tem-
perature, internal energy, enthalpy, entropy, specific
heat at constant pressure and at constant volume,
sound speed, viscosity, thermal conductivity, and di-

electric constant.
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Available data for vapor pressures and for the ortho-
baric densities of methanol are examined and formu-
lated. Then PpT data are correlated by an equation of
state (EOS) which is constrained to the given coexist-
ence boundary. Via ideal gas state specific heats, the
thermodynamic properties of methanol then are ob-

tained by numerical integrations of the EOS, and are
tabulated along isobars. A comparison is made with

some recent calorimetric enthalpy differences data
over a wide range of the EOS surface.
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Consistent with the latest experimental data and the

recent internationally recommended values for the crit-

ical parameters, the authors have developed compact
and accurate representative equations for the follow-

ing properties on the saturation line of ordinary (light)

water substance: vapor pressure, density, enthalpy
and entropy of both the saturated liquid and the satu-

rated vapor. These equations form the basis of a 'Sup-
plementary Release on Saturation Properties of Ordi-

nary Water Substance' issued by the International As-
sociation for the Properties of Steam (lAPS).
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The previously published compilation of rate data for

inelastic collision processes involving the homonu-
clear and heteronuclear diatomic halogen molecules
(J. Phys. Chem. Ref. Data 13, 445 (1984)) has been
updated through June, 1986. Additional data on colli-

sion processes involving the interhalogens, and on
processes at very low kinetic temperatures, are pre-

sented; in addition, several previously accepted rate

data have been corrected.
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Spectroscopic data and reaction rate coefficients per-

tinent to ozone in the mesosphere and thermosphere
(altitude > 50 km) are critically surveyed. These data
should be of use in modeling atmospheric infrared lu-

minescence, measuring atmospheric ozone concen-
trations by remote sensing, and designing and inter-

preting laboratory measurements. There is a clear
need for additional data on metastable ozone elec-
tronic states, additional atmospheric ozone formation
channels, collision processes involving electrons and
ions, and vibrational stale dependence of reaction rate
coefficients.
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The review critically compiles all surface structures de-
rived from low-energy electron diffraction (LEED) crys-

tallography reported in the refereed literature prior to

January 1 986. Over 250 investigations have been ana-
lyzed covering all types of surfaces including clean and
adsorbate-covered metal, semiconductor and other

nonmetallic substrates. Particular attention is paid to

developing and applying objective criteria that allow an
estimation of the reliability of a particular structural de-
termination. The important experimental and theoreti-

cal aspects of such investigations have been extracted

into easily understood tabular form supplemented by
many figures and ancillary tables and complete refer-

ences. It is hoped that this compilation will provide a
valuable resource both for the surface science special-

ist and for those nonspecialists in other areas who
need surface crystallographic data.
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The viscosity and the thermal conductivity of fluid ni-

trogen were critically evaluated and correlated on the
basis of a comprehensive literature survey. Recom-
mended values were generated in a temperature
range from 70 to 1 100 K and pressures up to 100 MPa
using the residual concept. To retain consistence with

the lUPAC Thermodynamic Tables, the same thermo-
dynamic key data were used. Additionally, a so-called
transport equation of state was established that makes
it possible to achieve a unified representation of the
viscosity and thermal conductivity in terms of pressure
and temperature.
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This is a report on the International Conference on
Chemical Kinetics, held at the National Bureau of

Standards, June 17-19, 1985. The purpose and organi-

zation of the conference are described, and a list of

invited speakers and their topics provided. Some gen-
eral observations are made on the status of chemical
kinetics.

700,561 61



CHEMISTRY

Polymer Chemistry

Polymer Chemistry

700,562
PB87-150827 Not available NTIS
National Bureau of Standards (iMSE), Gaithersburg,
MD. Polymers Div.

Physical Aging of PMMA In the Non-Linear Range:
Torque and Normal Force Measurements.
Final rept.,

G. B. McKenna, and A. J. Kovacs. 1984, 4p
Sponsored by Centre National de la Recherche Scien-
tifique, Strasbourg (France). Centre de Recherches
sur les Macromolecules.
Pub. in Polymer Engineering and Science 24, n14
pi 138-1 141 1984.

Keywords: 'Aging tests(Materials), *Polymethyl meth-
acrylate, Polymers, Polyacrylates, Deformation, Re-
prints.

Cylindrical specimens of PMMA were quenched from
above the glass transition and subsequently tested in

torsion. Torque and normal force relaxation responses
were recorded. The experiments were performed at 40
deg, 60 deg and 80 deg C, at increasing ageing times
and at deformations of from 0.0027 to 0.074. It was
found, at 40 deg and 60 C deg that, contrary to the

classical picture of ageing, the small deformation
torque relaxation curves could not be superposed by
any combination of vertical and horizontal shifts. In the

non-linear range of deformations the aging responses
of the torque and normal forces are different. The
double logarithmic shift rates for the normal force are

significantly higher than are those for the torque at the

same deformation over most of the range of deforma-
tions studied.
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Torsion and normal force measurements were made
during single step stress relaxation experiments on a
plymeric glass (PMMA). Isochronal data were ana-
lyzed using an approach adapted from that developed
by Penn and Kearsley (for incompressible elastic ma-
terials) to determine the derivatives delta W/delta
l(sub 1) of the time dependent strain energy function,

delta W/delta l(sub 1 ) delta W/delta l(sub 2) are deter-

mined from the existing solution to the torsion of an
incompressible cylinder. A spacial solution to the tor-

sion of a compressible cylinder is presented and it is

shown that the values of delta W/delta l(sub 2) and
delta W/delta l(sub 1) obtained from the solution do
not differ greatly from those obtained using the incom-
pressible solution. It is found from both solutions that

delta W/delta l(sub 1) is negative and increasing to-

wards zero with increasing time and deformation while
delta W/delta l(sub 2) is positive, greater in magnitude
than delta W/delta l(sub 1) and decreases towards
zero with increasing time and deformation.
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Chain folding.

One possible theoretical treatment of the amorphous
domains between crystalline lamellae in semicrystal-
line polymers is provided by the statistics of random
walks between two absorbing parallel plane barriers.

This so-called gambler's ruin model on the simple
cubic lattice leads to a prediction of the amounts of

random and adjacent reentry possible in semicrystal-
line polymer systems. Vonk has recently argued that

when such walks are performed off-lattice, e.g., the
freely jointed chain, they have average length 2L,

rather than 31, as predicted by the gambler's ruin

model on a cubic lattice. This would seem to imply that

the conclusions dictated by the lattice treatment are
incorrect, and that only about one half of the stems are

required to fold back abruptly. In this letter the authors
explain the discrepancy between these two seemingly
contradictory results. The authors show that both
models lead to the same picture of the amorphous-
crystalline interface, with over 2/3 of the stems turning

back abruptly in both cases.
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It is found that there is a subtle difference between the

set of energy-weighted random walks generated in the

discrete random-walk model of polymer chain adsorp-
tion at the critical energy and the corresponding set of

random walks generated in the presence of a reflect-

ing boundary. This difference is lost in the continuous
random flight model of adsorption of de Gennes.
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A new type of photochromic compound, a bis-(9-anth-

rylmethyl) ether (BAME), is introduced as a potential

probe for the forced Rayleigh scattering (FRS) tech-

nique. Upon irradiation with ultra-violet (u.v.) light

(approx. 360nm), BAME undergoes intramolecular di-

merization which involves a large refractive index
change in the visible region. The dimerization is known
to be essentially irreversible in the absence of short

u.v. light (approx. 250nm) at room and moderately high

temperatures. A derivative of BAME is synthesized
and chemically attached to polystyrene chains. Some
photochemical properties of the BAME-labelled poly-

styrene are reported together with the results of a pre-

liminary diffusion measurement of polystyrene by the

FRS technique.
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Diffusion coefficients for two antioxidants N,N'-diphen-
yl-p-phenylenediamine (DPPD) and 2,5-di(-5-tert-butyl-

2-benzoxazolyl)thiophene (Uvitex OB) have been
measured by extraction from a low density polyethyl-

ene film into 1-propanol at 22 degrees C. Extraction

was done in a special cuvet-equipped vessel which ex-

cludes oxygen during extraction and permits direct flu-

orescence monitoring of the extraction solvent.

Oxygen exclusion eliminates errors due to fluores-

cence quenching and anti-oxidant oxidation and allows

precise measurement of the diffusion coefficient.
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A polystyrene polymer of narrow molecular weight dis-

tribution was carboxylated, then reduced, and finally

esterified with NBD-aminohexanoic acid (6-(7-nitro-

benz-2-oxa-1,3-diazol-4-yl)-aminohexanoic acid). The
self-diffusion of the NBD-labeled polystyrene polymer
in concentrated solutions of the unlabeled polystyrene
polymer was measured by the method of fluorescence
recovery after photobleaching over a concentration
range from 0.017 g/ml to 0.41 g/ml at room tempera-
ture. In the semidilute region, the concentration de-
pendence of diffusion coefficient was found to be in

agreement with the predictions of scaling concepts.
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The equation for small amplitude torsional response
superposed on a finite axial stretch history is derived
for a material modeled by the BKZ constitutive equa-
tion. For the case of a uniaxial step stretch history, this

equation contains a term generalizing the well known
Rivlin result for nonlinear elasticity plus two additional

terms. The equation is used to analyze a recent experi-

ment which studies the relation between the period of

free torsional oscillations, axial stretch and axial force

in a material undergoing stress relaxation. It is shown
that a 10% discrepancy which arises when the data is

related by Rivlin's formula can be accounted for by the

two additional terms associated with the BKZ formula-

tion. Finally, an expression for the complex modulus
for forced torsional oscillations is derived.
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Natural-abundance 13C-13C spin exchange, in the

presence of proton dipolar couplings, has been investi-

gated for the crystalline regions of two semicrystalline

polymers, linear polyethylene (LPE), and cellulose. Be-

cause of very long longitudinal relaxation times, spin

exchange could be followed to times exceeding 100 s.

The paper focuses on the behavior of spin exchange
at the longer times. The incentive for investigating LPE
was that other published work on this system suggest-

ed that spin exchange proceeded more rapidly than
theory would predict. The results on an oriented

sample were similar to those reported. In addition,

however, the spin-exchange behavior had an unex-
pected temperature dependence which, in turn, was
attributed to temperature-dependent chain transport

through the crystalline lattice. In the low-temperature

limit, spin exchange was consistent with theory. In cel-

lulose whose monomer contains six different carbons
and whose crystal structure imposes magnetic inequi-

valence on certain carbons there also exist questions

about crystalline polymorphy. Spin exchange was
studied following a selective population perturbation of

only one multiplet component within the CI resonance
pattern. Results reenforced the hypothesis of poly-

morphy. Mathematical modeling of spin exchange in
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LPE and cellulose was carried out using an isolated-

pair approximation.
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The relation between the longitudinal acoustic mode
(I^M) frequencies of crystalline polyethylene and de-

tailed morphological models was investigated. The
morphological arrangement of conformational defects

which fit into the lattice and which contain gauche di-

hedral angles was shown to determine the LAM fre-

quencies. The internal structural details of the defect
and the conformation of adjacent chains are relatively

unimportant. The LAM frequencies are inversely pro-

portional to the sum of the length of the all-trans seg-
ment and to a quantity 2Lambda which represents the
masslil<e effect of the defect region on the LAM vibra-

tion. Delta was found to have a value of 3.75 -i- or -

0.25 A, which is independent of the exact conforma-
tion of the defect.
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BHT (3,5-di-tert-butyl-4-hydroxytoluene) is a widely
used antioxidant in polymers as well as in many other
applications. The solubilities of BHT in various sol-

vents, such as n-heptane, ethanol, water, ethanol/
water mixtures, n-octanol and corn oil, have been de-
termined. The solubility of BHT in n-heptane is found to

be slightly less than the ideal solubility predicable from
calorimetric constants of BHT. Application of the solu-

bility data from this research and from the literature are
used to derive partition coefficients for BHT between
solvents and polymers.
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The phase diagram and crystallization behavior of the
polymer blend system consisting of poly(vinylidene flu-

oride) (PVF2) and poly(ethyl acrylate) (PEA) have been
examined. The melt exhibits phase separation upon
heating to 10 C-50 C above the melting point of the
PVF2, depending on the composition. The cloud point
and equilibrium melting point curve intersect at about
180 C and a composition of 50% (by weight) PVF2.
Spherulite growth rate data have been measured as a
function of composition and temperature. In blends
crystallized from the one phase melt the texture of
spherulites becomes more open and the spherulite ex-
tinction ring spacing (due to lamaller twist) becomes
larger with increasing crystallization temperature. In

addition the ring spacing increases with PEA content
at constant crystallization temperature.
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The fluorescence spectra of organic dyes dissolved in

epoxy resins are sensitive to local viscosity. The ex-

cimer forming dyes are particularly useful as probes
since the monomer emission can be used as an inter-

nal standard in the measurement. In this case, the

probability of excimer formation is related to molecular
mobility and hence to the microviscosity. The ap-
proach has been demonstrated on epoxy resins. In an-

other approach, trace amounts of 1 -(4-dimethylamino-
phenyl)-6-phenyl-1,3,5-hexatriene (DMA-DPH) and
9,10-diphenylanthracene (DPA) are added to an epoxy
resin. The fluorescence intensity of DMA-DPH in-

creases with the increase in local viscosity while the
fluorescence intensity of DPA is insensitive to local vis-

cosity and can be used as an internal standard. The
ratio of the fluorescence intensities of DMA-DPH and
of DPA has been measured to monitor the cure of

epoxy resins.
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The diffusion coefficients of organic dyes dissolved in

epoxy resins are sensitive to the local viscosity. The
diffusion coefficient of a fluorescent probe dissolved in

epoxy resins has been measured by fluorescence re-

covery after photobleaching to monitor the cure of

epoxy resins.
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The apparent diffusion coefficient, Dapp, has been
measured for a binary polymer system of deuterated
polystyrene/poly(vinyl methyl ether). This has been
measured by time resolved light scattering technique
of observing the demixing (temperature jump) or re-

mixing (reverse quench) of the system. Together with
the temperature and composition dependence of the
effective interaction parameter, y, obtained from small
angle neutron scattering experiment, the mobility, M,
can also be extracted. It is shown that Dapp decreases
as the temperature of the system increases and
changes sign at the critical point. Also, the mobility, M,
has an Arrhenius type of temperature dependence in

the temperature range of the authors study, (approx.
1 30 degs C to 1 60 degs C) with an activation energy of

37 Kcal/mole.
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The thermodynamic and hydrodynamic properties of

cyclic and linear polystyrenes, ranging from 10,000 to

180,000 molecular weight, in dilute solutions of cyclo-

hexane have been measured by small-anglf? neutron
scattering (SANS) and dynamic light scattering. The
diffusion coefficient D(c) = D(0)(1 + kDc), was found
to be negative and was, within experimental error, in-

dependent of molecular architecture. The molecular
weight dependence of the radius of gyration, the hy-

drodynamic radius, and kD is discussed.
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The combustible materials in most fatal fires is poly-

meric in nature. Whether natural or synthetic, these
solid fuels account for 94% of lives lost, 80% of report-

ed injuries, and 94% of property lost in residential fires

in the United States (1). As a result, numerous tests

have been devised for flammability and many codes
and regulations cite them. Not coincidentally, signifi-

cant effort has been devoted to improve the fire resist-

ance of polymers. Such progress relies on understand-
ing the nature of fire, fuel properties and how to meas-
ure them, and the mechanisms of polymer degrada-
tion.
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Profiles of photolytically induced chain scissions in

poly(methyl methacrylate) (PMMA) and oxygen diffu-

sion and solubility parameters have been used to esti-

mate the activation energy of the chain scission proc-
ess. The resulting activation energy of 19 kcal/mol,
which does not include contributions from the activa-

tion energies of oxygen diffusion and solubility, sug-
gests that the temperature-sensitive changes in photo-
lytic scission in PMMA arise from changes in the effi-

ciency of the cage effect.
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The effects of varying the lattice and the elementary
move rules upon the dynamical behavior of bead-stick
models of polymer chains with excluded volume have
been studied by computer simulation. Long relaxation

times and translational diffusion constants are report-

ed for chains on body-centered cubic, face-centered
cubic, and simple cubic lattices, for chains not con-
strained to lie on a lattice, for one-bead and two-bead
elementary moves, and for random mixtures of one-
and two-bead moves. The chain-length dependence of

700,580 63



CHEMISTRY

Polymer Chemistry

the effects of excluded volume upon long relaxation

times is similar for all three lattices: When only one
kind of elementary move (one-bead or two-bead) is

employed, the chain-length dependence of the long

relaxation times is increased by somewhat more than
the first power of chain length for all three lattices.

When a mixture of two kinds of elementary moves is

employed, the increase in chain-length dependence
drops to somewhat more than the 0.5 power. Howev-
er, when the requirement of lying on a lattice is re-

moved altogether from chains using both kinds of ele-

mentary move, the chain-length dependence in-

creases to roughly the common value found for lattice

chain simulations using only one kind of elementary
move. The behavior of the translational diffusion con-
stants parallels that of the long relaxation times.
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The available literature was reviewed to determine the

nature and extent of information available on the ther-

mal decomposition products and the toxicity of the

combustion products of polyester materials used in

consumer applications such as textiles and building

construction. The literature review is limited to those
publications printed in English through June 1984. The
thermal decomposition products of polyesters are a
function of temperature and oxygen content of the at-

mosphere. In general, as the temperature increases,

the quantity of heavier hydrocarbons decreases and
the production of CO and C02 increases. The pres-

ence of flame retardant additives, such as bromine
and chlorine-containing compounds, produce haloge-
nated combustion products. The use of phosphorus
and bromine together in the same flame retardant

finish increases the concentration of low molecular
weight compounds. Thirteen different test protocols
have been used to evaluate the toxicity of various

types of polyester. Non-flame retarded polyesters give

measured LC50 values ranging from 30.5m to 95.7
mg/l, while flame retarded polyesters, have LC50
values ranging from 24.0 mg/l to 38.0 mg/l. Several
exceptions, however, are noted. Toxicologists consid-

er these differences to be not significant. In general,

the results from large-scale tests are ambigous be-

cause of the presence of other materials in addition to

the polyesters.
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A review of the literature was undertaken to ascertain

the current knowledge of the nature of the thermal de-
composition products generated from ABS and the
toxicity of these evolved products in toto. The literature

review encompasses English language publications

available through June 1984. The literature surveyed
showed that the principal ABS thermoxidative degra-
dation products of toxicologic importance are carbon
monoxide and hydrogen cyanide. The experimental
generation of these and other volatile products is prin-

cipally depenent upon the combustion conditions and
the formulation of the plastic. The toxicity of ABS ther-

mal degradation products has been evaluated by five

methods. The LC50 (30 min exposure + 14 day post-
exposure period) values for flaming combustion
ranged from 15.0 mg to 28.5 mg. In the non-flaming
mode of combustion, the LC50 values ranged from

1 9.3 mg to 64.0. Therefore, no apparent toxicological

difference exists between the flaming mode and the
non-flaming mode. The toxicity of ABS degradation
products was found to be comparable with the toxicity

of the thermal decomposition products of other
common polymeric materials.
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A new photochromic probe, 9-bis anthryl methyl ether

(BAME) derivative, was synthesized and introduced as
an effective probe for the Forced Rayleigh Scattering

(FRS) technique. It is shown that BAME and polysty-

rene labeled with BAME exhibit a large change in re-

fractive index under irradiation with UV light (363.8
nm). The self-diffusion of BAME and polystyrene la-

beled with BAME (PSA) were measured in various sol-

vents. Self-diffusion coefficients of PSA in good, mar-
ginal and poor solvents are consistent with those ob-
tained from quasi-elastic light scattering (QELS).
Some exceptions of using BAME as a probe are

shown in fluorescence quenching solvents. Results in-

dicate that BAME can be used as an effective probe,

which overcome some problems other photochromic
probes are having in certain systems for mass diffu-

sion measurements by FRS.
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Small angle neutron scattering (SANS) has been used
extensively to investigate the conformation of macro-
molecules. However, the scattered intensity has been
found to be extremely sensitive to the segregation of

the isotopic labelled species. The segregation has re-

sulted in enormous increases in both the radius of gy-
ration and the molecular weight. A theoretical treat-

ment based on the Zernicke-Prins equation with a
modified pair correlation function has been developed
in this work; the size and the degree of segregation
can be calculated from the scattering data using the

equations obtained herein.
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Thermal degradation mechanisms for organic homo-
polymers, copolymers and blends are discussed with

emphasis on their relationship to mass spectrometry
and gas chromatography. The pyrolysis mechanisms
have been fitted into four types: random scission, de-
polymerization, carbonization and side group reac-

tions. Applications of programmed temperature to the
analysis of these systems and the effects of higher

temperatures on the mechanism and product distribu-

tion are discussed. It contains 112 references and a
bibliography for further reading.
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Comparisons are made among six different techniques
used to monitor the processing of polymer matrix com-
posites. Three techniques, two using fluoescence
probes and the third based on ultrasonics, that have
potential for on-line processing are discussed in detail.

Results from these techniques are compared to labo-

ratory measurements of viscosity, conductance, and
heat evaluation.
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Polymer blends have come to play an increasingly im-

portant role in materials science as the need for poly-

meric materials with wider ranging properties has de-
veloped. Data will be presented in the paper on two
polymer blend systems that have benefited from the

use of electron microscopy in understanding the com-
plex morphologies than can occur in polymer systems.
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Analytical electron microscopy has progressed In

recent years such that quantitative chemical informa-

tion can be obtained from very small volumes of

sample. In principle, the composition of regions on the
order of a few namometers in both diameter and thick-

ness can be determined using energy dispersive x-ray

analysis (EDS) and electron energy loss spectroscopy
(EELS) (1,2). In the case of organic polymers the limi-

tations to quantitative microanalysis are generally due
to the sample and not to the instrument. Radiation

damage induced mass loss often proves to be the con-
straining factor in obtaining quantitative information

from small volumes of sample (3). The principles and
processes of radiation damage in organic materials

and polymers can be found in various review articles

(4,5).
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The authors critically tested the contrast matching
technique in the small-angle neutron scattering from

block polymers to study the molecular conformation of

a block polymer chain in microdomain space. It was
found that the blending of deuteriated and undeuteriat-

ed block polymers with a composition to produce zero

contrast ("contrast matching') does not always result in

true contrast matching even in the case of the two
block polymers mixed at a molecular level in the micro-

domain space. The true matching is expected to occur

only in the case when the deuteriated block polymers
overlap each other in the domain space to produce
uniform segmental density of their own at the given

composition, giving rise to the zero contrast between
each microdomain. However, even in the event of in-

complete contrast matching, the suppression of the

domain scattering by 2 orders of magnitude was at-

tained, which enabled us to measure the component
of the radius of gyration of the block polymer chain par-

allel to the interface with much better accuracy than

the previous work without the contrast matching. The
component was again found to be 70% of the compo-
nent for the unperturbed chain.
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An equation derived by Han relating intrinsic visocity to

molecular weight of a polymer has been fitted to exper-

imental data over a large range of molecular weight.

Excellent fits were obtained although the Mark-
Houwink equation did not fit the data over the com-
plete molecular weight range. Han's equation may be
fit to intrinsic viscosity data over a moderate range of

molecular weight, and is shown to then accurately pre-

dict the intrinsic viscosities for molecular weights out-

side the range. A method is given to compute the two
parameters of Han's equation from the Mark-Houwink
parameters of a polymer in a solvent.

700,591
PB88-140967 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Motion of Polymers Near Surfaces.
Final rept.,

E. A. Di Marzio. 1985, 14p
Pub. in AlP (American Institute of Physics) Conference
Proceedings, n1 37 p271 -284 1 985.

Keywords: 'Polymers, Surface(Chemistry), Fluid flow,

Reptation.

Three separate polymer problems that involve motion
near surfaces are considered. The first is Separation
by Flow (SBF) according to which large polymer mole-
cules flow through a capillary faster than small poly-

mers. The large molecules favor the central region of

the tube where the fluid velocity is highest. The second
problem is to determine the effect of a linear shear
field on isolated polymers that are covalently attached
to a surface immersed in flowing fluid. It is found that

the power dissipation is 4 times higher than for a poly-

mer freely flowing in the fluid. The third problem is to

calculate reptation times in the presence of applied
force fields. This last problem has applications to: (1)

diffusion at an interface; (2) reptation in a shear field;

(3) electrophoresis; (4) diffusion in a random force
field. If the force field is large enough the reptation

times get so large that the reptation concept itself fails.
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Summary of molecular dynamics section of NATO
ARW on Clusters held in Maratea, Italy, September
1986.

General

700,593

PATENT-4 681 855 Not available NTIS
Department of Commerce, Washington, DC.
Humidity Sensing and Measurement Employing
Haiogenated Organic Polymer Membranes.
Patent,

P. H. Huang. Filed 5 Aug 85, patented 21 Jul 87, 7p
PB87-218400, PAT-APPL-6-762 740
Supersedes PB85-246866.
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 $1.00.

Keywords: "Patents, "Humidity, "Moisture content,

"Polymers, Membranes, Sensors, Laboratory equip-

ment, High temperature tests, Acids, Halogen organic

compounds.

The invention is thin films of hygroscopic, haiogenated
organic polymer having pendant groups of a relatively

strong acidic type (e.g., sulfonic groups) and pendant
groups of a relatively weak acidic type (e.g., carboxylic

groups) employed for humidity sensing by electronic,

acoustic, and optical techniques.
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The publication is a summary of the gas cylinders and
permeation tubes issued by NBS as Standard Refer-

ence Materials (SRM's). The material, composition,
certification, use, and remarks concerning each of the

SRM's described are presented in tabular form.

Copies of the certificates of these SRM's are con-
tained in the appendices for more detailed information.
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The field of membrane separations is discussed. The
major membrane types and applications are outlined.

The outlook with respect to research activities and
commercial applications is surveyed. The advantages
and disadvantages of this separation process are dis-

cussed. Certain applications where membranes may
save energy and improve productivity are also dis-

cussed.
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The trend toward lower assays in the repeated deter-

mination of copper in copper ore. Standard Reference
Material 332, have resulted in the withdrawal of this

reference material due to material instability. Recent
analyses by both isotope dilution thermal ionization

mass spectrometry (TIMS) and isotope dilution induc-

tively coupled plasma mass spectrometry (ICP-MS)
have confirmed this change in copper assay. In this

study ICP-MS was shown to be an excellent method
for the determination of the concentration of copper in

copper ore and therefore may be capable of relatively

high precision for a number of elements in inorganic

matrices. Two experiments were designed to study the
relationship between the high loss of volatile compo-
nents on drying and the corresponding low copper
assay. The slow oxidation of CuS to CuS04 was con-
firmed. The accelerated moisture study indicated that

exposure to changes in temperature and relative hu-

midity did not cause this oxidation. Microwave drying

provided additional information about moisture associ-

ated with the samples that had been oxidized.
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Concentration data on as many as 92 constituents in

166 NBS Standard Reference Materials have been
collected from over 1 500 journal articles and technical

reports. These data are summarized in consensus
(mean) values with uncertainties expressed as plus or

minus one standard deviation and compared with all

available certification data from NBS. Data are pre-

sented on the analytical procedures employed and all

raw data are given in the tables. The compilation is a
successor to NBS Special Publication 260-88.
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The influence of fenestration design on energy per-

formance and illumination conditions in office and resi-

dential buildings is examined, and recommendations
are given for effective design of fenestration systems
to meet occupant requirements. Particular emphasis is
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CIVIL ENGINEERING

Civil Engineering

given to various shading strategies, such as blinds,

shades, light shelves and fins, and their impacts on in-

terior daylight levels and distribution, illumination qual-

ity, and energy requirements. A comparison is made
betv^reen the total daylight gain into the building and
the useful daylight gain, where useful daylight is de-
fined as daylight which can be used to offset electric

lighting requirements. Significant improvements in day-
lighting, lighting and thermal performance are shown
to be possible with various fenestration designs.

Construction Equipment, Materials, &
Supplies
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Increased emphasis is being placed on the quality con-
trol of materials used by the construction industry. The
needs for uniformity and accuracy of testing conduct-
ed in materials laboratories is receiving considerable
attention. Precision statements included in many
standard test methods provide a basis for evaluating
the quality of testing. The paper provides an overview
of the Materials Testing Laboratories located at the

National Bureau of Standards and demonstrates how
data from the reference sample programs may be
used to formulate precision estimates which can be
used in developing statements of precision.
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A series of tests was performed to investigate the
effect of aggregate size, and type, and the geometry of

the pullout test apparatus on the reliability of the pull-

out test. Reliability was assessed by the standard devi-

ation of the experimental ultimate load in replicated

tests. Key geometric variables included the apex angle
and the depth of embedment of the 1-inch (25mm)
insert. Apex angles were varied from 30 degrees to 86
degrees, and embedment depths were varied from 0.4
in to 1.67 in (10mm to 42mm). Also investigated were
the effects of nominal maximum aggregate size and
the type of aggregate on reliability. Mortar specimens
were used for comparison. Four aggregate types were
investigated: an expanded shale lightweight aggre-
gate, crushed soft limestone, crushed hard limestone,
and river gravel.
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An axisymmetric finite-element model, in which frac-

ture was simulated by means of a nonlinear discrete

cracking approach, was used to study the pullout test.

The pullout test involves measuring the force required

to extract a conical frustum of concrete by pulling on
an embedded steel disk in opposition to a concentric
steel reaction ring at the concrete surface. The precise
mechanism of failure and therefore the strength prop-
erty of concrete, which is actually being measured by
the pullout test, has been the subject of several recent
studies. The present analysis indicators that failure ini-

tiates with the formation of a stable, primary crack
system extending from the outer edge of the insert to a
point beneath the reaction ring where it is arrested. A
stress redistribution resulting from this cracking leads
to the development of a secondary crack system
which initiates below the concrete surface at the inner

edge of the reaction ring and propagates towards the
outer edge of the insert. This secondary crack system
becomes the eventual failure surface definging the
conical frustum. The failure surface appears to be
completed by shear fracture of the remaining un-

cracked ligament. The ultimate '->ad-carrying mecha-
nisms is aggregate interlock across the completed fail-

ure surface.
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The Surface Transportation Assistance Act of 1 982 di-

rects the Secretary of Transportation to coordinate a
study with NBS, ASTM and others to determine the

manpower needs and costs of developing a national

system for the evaluation and accreditation of testing

and inspection agencies. The paper provides a de-
scription of the current state-of-the-art in the areas of

laboratory evaluation and accreditation, provides avail-

able data on the level and quality of construction mate-
rials laboratory testing, and specifies additional infor-

mation required to predict manpower needs and costs
of a national system.
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Tests were performed to evaluate the feasibility of

using the impact-echo method to determine setting

time and monitor strength development of concrete. In

the impact-echo method, the test object is subjected
to point impact and the surface displacement adjacent
to the impact point is monitored. From the measured
displacement waveform and the thickness of the
object, the P-wave velocity is determined. Changes in

the P-wave velocity with time reveal information about
the development of mechanical properties. Setting

time tests were made on concrete mixtures of two
water-cement ratios and with and without set-control-

ling admixtures. A strong correlation was found be-
tween the time of initial setting of mortars sieved from
the concrete, as determined by penetration resistance
(ASTM C 403), and the time when the P-wave velocity

began to increase. It is concluded that the impact-echo
method is a promising technique for nondestructively
monitoring the development of mechanical properties

in concrete from initial setting to ages of several days.
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Hydration of CSS in salt solutions having ions in

common with its products was investigated by calori-

metry and aqueous phase analyses. Soluble calcium
salts, which depress hydroxyl ion concentrations in so-
lution by promoting Ca(0H)2 precipitation, were ob-
served to accelerate hydration. Acceleration did not
occur prior to Ca(0H)2 precipitation. A saturated
CaS04 solution, which delayed Ca(0H)2 precipitation,

was initially retarding but subsequently accelerated hy-

dration as the hydroxyl ion concentration in solution

decreased. Of the solutions investigated, a 0.2M
CaCI2 solution was the most effective in depressing
the hydroxyl ion concentration and caused the great-
est acceleration.
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Circular, spirally reinforced concrete bridge columns
were subjected to cyclic inelastic loading in the labora-

tory. The bridge columns were one-sixth scale models
of prototype columns designed in accordance with cur-

rent California Department of Transportation specifica-

tions. A total of six models were tested; three were
constructed with microconcrete, and three with ready-

mix concrete using pea gravel. Variables included the

aspect ratio, magnitude of axial load, and the use of

microconcrete versus ready-mix. The models were
subjected to slow reversed cyclic loading with the axial

load held constant. Results from the tests are present-

ed in the form of energy absorption, load-displacement
curves, longitudinal steel strains, and displacement
profiles. Comparisons of the ultimate moment capac-
ities, measured displacement ductilities, plastic hinge
lengths, and the failure mode for the six models are

discussed. Comparisons with previous studies are pre-

sented. A series of graphics-based computer pro-

grams are discussed. Source code is provided.
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It has been shown that the results of the Standard

Penetration Test are influenced by many test varia-

bles. There is little doubt that the accuracy of the test

can be greatly improved if the effect of these variables

is eliminated or reduced by either accounting for the

variables when the test results are interpreted or re-

ducing their effect by modifications in the test itself.

One of the test variables is the effect of the drill rod

length on the energy transfer from the hammer to the

sampler. The problem of energy transfer has been
studied theoretically and experimentally. Schmert-

mann and Palacios concluded that the hammer
ceases to transfer energy to the drill rod at time t(s) =
21/c, in which t(s) = the time at which the hammer
separates from the drill rod; I = the length of the drill

rod from the point of impact to the bottom of the sam-
pler; and 0 = the velocity of the stress wave propaga-

tion in steel (5,100 m/s). This conclusion is predicated

on the assumption that a tensile-stress wave, reflected

back from the lower end of the rod, will cause the

hammer to separate from the anvil, and is considered

valid if the resistance force at the lower end of the rod

is significantly smaller than the force imparted by the

hammer at impact.
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An experimental study was undertaken to investigate

the ignition phenomena of 6061 aluminum alloy as a
function of oxygen pressure. Cylindrical aluminum
alloy specimens were ignited in a pure oxygen environ-

ment by a focused cw C02 laser beam. To study the
effect of oxygen pressure on the surface temperature
at ignition of 6061 aluminum alloy, the experiments
were conducted at oxygen pressures ranging from
0.084 to 2,413 MPa. The temperature of history of the

entire upper surface of the specimen and of a 0.5 mm
diameter spot located initially at the center of the spec-
imen top surface was recorded by using a commercial
two-color ratio pyrometer and a fast-response, narrow-
band, two-color pyrometer. Mass, brightness, and inte-

rior temperatures, for certain experiments were also
recorded throughout the experiment. The results show
that the surface temperatures at ignition of the alloy

obtained from the temperature curves are below the
melting temperature of the aluminum oxide and are
slightly dependent on oxygen pressure. The data indi-

cate that the ignition mechanism is complex and prob-
ably composed of several phenomena acting both
separately and in conjunction with each other.
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An experimental procedure is described which can be
used to derive data relevant to the prediction of ignition

and flame spread on materials. The apparatus utilizes

a radiant heat source capable of supplying up to 6.5

W/sq cm to a vertically oriented specimen. The test

results pertain to piloted ignition of a vertical sample
under constant and uniform irradiation, and to lateral

flame spread on a vertical surface due to an external

applied radiant heat flux. The results can be used to

display tfie maximum velocity and ignition time as a
function of irradiance. Critical or minimum irradiances

for spread and ignition are determined. Further analy-

ses of the data yield effective values for the thermal

inertia of the material (k rho c), its ignition temperature,

and a parameter related to flame temperature. These
parameters appear to be phenomenological constants

for each material, rather than factors dependent on the

apparatus. Results are presented for a wide range of

materials. Suggestions for extending the results to

other flame spread conditions are presented.
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Thermal degradation and thermal oxidative degrada-
tion of commercially available poly(methyl methacry-
late) were studied at heating rates of 5, 1 00, and 1 000
K/min. Sample residue weights and molecular weights

were measured during the degradation. Results indi-

cate that previously obtained kinetic parameters from
low heating rates (0.5-5 K/min.) in inert gas agree with

the results obtained from the high heating rate experi-

ments. The effects of oxygen on degradation dimin-

ishes with higher heating rate.
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A new technique is described, allowing direct in situ

measurement of temperatures of burning coal-char

particles in the interior of fluidized-bed combustors. A
prerequisite of the technique was the development of

uncooled optic guides capable of withstanding the
harsh environment of fluidized combustors, and the
demonstration of their capability to transmit continu-

ous, time-resolved quantitatively measurable optical

information to the outside for analysis by a two-chan-
nel recording systems. Radiometric records, obtained
from the interior of a fluidized-bed reactor containing a
low concentration of coal particles, consist of d.c. sig-

nals, corresponding to temperatures of inert bed parti-

cles, with transient excursions due to burning particles.

The records not tractable by simple ratio pyrometry,
were analyzed by a method based on the assumption
of two temperature levels.
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Soot Formation in Diffusion Flames: Flow Rate,
Fuel Species and Temperature Effects.
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Pub. in Proceedings of the International Symposium on
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1984, p997-1006.
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sion flames.

A detailed study of soot particle formation in diffusion

flames has been made for a series of laminar diffusion

flames using a laser scattering /extinction technique.

The effects of flow rate, fuel species and temperature
on the evolution of the soot particle field have been
investigated for methane, ethane and ethene diffusion

flames. Temperature effects have been examined
through nitrogen dilution of the fuel. In the studies of

flow rate, fuel species and temperature variations, it

has been observed that effects in the annular region of

the flame, where particles first appear, control the gen-
eral features of the particle field in these flames. For
flow rate variations, the maximum particle size ob-

served in the flame remains nearly constant while the

soot volume fraction increases slightly with increased

flow rate. Thus, particle number concentration appears
to be the quantity sensitive to the flow rate variation.
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The structure of impinging diffusion flames of propane
and natural gas is described. In these experiments, a
burner with a diameter of 64 mm was used. The spac-
ing between the burner surface and the horizontal ceil-

ing was varied in the range of 1 5 mm - 100 mm and the

nominal heat release rate in the range of 2.9 kW - 1

1

kW. New kinds of regular flame shapes were ob-
served: complete rings, broken rings, laminar disc,

daisy flower, cellular daisy flower. Color photographs
of the various flame shapes are presented. Combus-
tion processes causing the instabilities are discussed
qualitatively, and the differences between propane
and natural gas flames are identified.

700,613

PB87-179222 PC A07/MF A01
California Univ., Berkeley. Dept of Mechanical Engi-

neering.

Perturbed Boundary Layer Diffusion Flames,
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Sponsored by National Bureau of Standards (NEL),
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Thermal cracking is shown to have a significant effect

on the temperature profiles in a boundary layer diffu-

sion flame. In the study, measurements of temperature
profiles in a sooting free flow flame are compared with

classic flame sheet model results. This comparison re-

veals a large over prediction of temperatures in the

region between the fuel surface and the flame. The
principle cause of this overprediction is the neglect of

thermal cracking in the flame sheet model. A second
possible cause for the temperature overprediction is

the sink effect of radiative heat transfer from soot in

the boundary layer. This effect and the effects of wall

emission and normal buoyancy on a horizontal bound-
ary layer diffusion flame are studied by perturbing the

cracking sheet solution. The principle effect of soot ra-

diation is an increased blowing rate at the wall. This

blowing is offset by the radiation wall emission. The
postulated sink effect of soot emission is negligible.
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The major buoyancy effect is primarily the inducement
of a velocity overshoot.
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PB87-191060 Not available NTIS
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Structural Analysis of Soot Agglomerates.
Final rept.,

R. J. Samson, G. W. Mulholland, and J. W. Gentry.

1987, 10p
Pub. in Langmuir 3, n2 p272-281 1987.
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The structure of soot agglomerates formed by the
combustion of acetylene in a coannular diffusion

burner is studied. Structural data from electron micro-

graphs were obtained by two methods, particle count-
ing with the aid of stereopairs for small clusters and
electronic digitization with high-resolution image proc-

essing, used for the larger agglomerates. Langevin dy-

namics computer simulations based on free molecular
motion were performed as an aid to interpreting the
experimental results. Small agglomerates (with overall

size < 1 .0 micrometer were found to have a fractal di-

mension of 1 .5-1 .6 compared to about 1 .9 obtained by
computer simulations. The power law exponent for the

pair correlation function obtained over a limited range
in r was found to be consistent with the value obtained
by computer simulations for agglomerates in the 5-12

micrometers range but somewhat greater for the ag-
glomerates larger than 1 2 micrometers. From the sim-

ulations it appears that the range of power law behav-
ior for the pair correlation function based on the pro-

jected images is less than the range for the pair corre-

lation function based on three-dimensional (3-D) struc-

ture.
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ASET-B: A Room Fire Program for Personal Com-
puters.
Final rept.,
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Pub. in Fire Technology 21 , n4 p293-309 Nov 85.
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ASET-B, a personal computer program for predicting

the fire environment in a single room, is presented.
ASET-B solves the same differential equations as the
previously developed computer program, ASET (Avail-

able Safe Egress Time), using a simpler numerical
technique. ASET-B requires as input the height and
area of the room, the elevation of the fire above the
floor, a heat loss factor, and a fire specified in terms of

heat release rate. The program predicts the thickness
and the temperature of the hot smoke layer as a func-

tion of time. ASET-B is written in BASIC and is not sub-
ject to copyright. The paper describes the program and
its use. Included are a listing of the program, program
variable name listing and a sample run. A discussion of

user modifications also is given.
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•Solid fuels.

Transient cooling of solid surfaces by water droplet
evaporation has been investigated through controlled
experiments using a large heated aluminum cylinder.

Quantitative prediction of droplet evaporation time and
in-depth transient temperature distribution in the solid

have been made. All data, regardless of the droplet
volume or of the initial body surface temperature, lie

within a narrow band about a straight line. This finding

is the first important step to obtain a simple model for

spray cooling based on local accurate description of

the droplet-solid interactions. Modelling of spray cool-

ing phenomena is the foundation for the construction

of a thermal model for solid fuel fire extinguishment.
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A two-dimensional model of a constant-density diffu-

sion controlled reaction between unmixed species ini-

tially occupying adjacent half-spaces is formulated and
analyzed. An axisymmetric viscous vortex field satisfy-

ing the Navier-Stokes equations winds up the interface

between the species as they diffuse together and
react. A flame-sheet approximation of the rapid reac-

tion is made using Shvab-Zeldovich dependent varia-

bles. The model was originally proposed by F. Marble,

who performed a local analysis and determined the

total consumption rate along the flame sheet. The
present paper describes a global similarity solution to

the problem which is Fourier analyzed in a Lagrangian
coordinate system. An asymptotic analysis of the Fou-
rier amplitudes, valid for large Schmidt numbers is pre-

sented. The solution is evaluated numerically in La-

grangian and Eulerian coordinate systems. This prob-
lem has been studied as part of a more general model
which has application to the description of turbulent

combustion.
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Simplified Characterization of Upholstered Furni-

ture Heat Release Rates.
Final rept.,

V. Babrauskas, and W. D. Walton. 1986, 12p
Pub. in Fire Safety Jnl. 1 1 , p1 81 -1 92 1 986.
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Upholstered furniture.

The technology for measuring upholstered furniture

heat release rates was established with the develop-
ment of the furniture calorimeter. Analysis of a large

number of tests in the furniture calorimeter has now
demonstrated that for most specimens a good ap-
proximation to the rate of heat release as a function of

time may take the form of a triangle. Methods of gener-
ating such curves, suitable for fire protection engineer-
ing hazard assessment purposes, have been devel-

oped.
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Effects of External Radiant Flux and Ambient
Oxygen Concentration on Nonflaming Gasification
Rates and Evolved Products of White Pine.

Final rept.,
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Time-dependent gasification mass flux, sample tem-
peratures, and evolved products (CO, C02, H20, and
total hydrocarbons) of thermally thick white pine (ap-

proximately 3.8 cm cubes) were measured under the

nonflaming condition at thermal radiant fluxes of 2.5-

6.9 W/cm squared in three different atmospheres of

N2, 10.5% 02/89.5% N2 and air. Results indicate that

ambient oxygen significantly increases the gasification

mass flux (for example, at 2.5 W/cm squared, the

mass flux in air increases about three times over the
mass flux in nitrogen), sample temperatures (surface
temperature in air increases as much as 200 deg. C
over that in nitrogen), and char depth, and changes the
evolved products distribution (carbon dioxide yields in

air are about 6-8 times larger than that in nitrogen and
CO yields in air are about twice as large as that in nitro-

gen). Therefore, extreme care is needed to apply re-

sults obtained in an inert atmosphere to cases, such
as ignition, flame spread, and smoldering, in which a
wood sample is exposed to oxygen containing atmos-
pheres.
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Example Illustrating Slide Rule Estimates of Fire
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Final rept.,
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The exercise is designed to provide an example of the
use of the predictive methods presented in the No-
vember 1985 issue of Fire Technology. It is intended
as a hypothetical illustration and should not be con-
strued as representative of the hazard associated with

the particular items, materials and occupancy configu-

ration selected. The first step in analyzing a fire sce-
nario is to define the problem in terms of information

required by the relevant predictive formula.
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MD. Center for Fire Research.
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'Fire Research Publications, 1986' is a supplement to

previous editions; the last five editions are referenced

below. Earlier edition information is available upon re-

quest: 1981 NBSIR 82-2499 PB82-220104; 1982
NBSIR 83-2706 PB83-238915; 1983 NBSIR 84-2871
PB84-217066; 1984 NBSIR 85-3153 PB85-208502;
1985 NBSIR 86-3372 P886-208317. Only publications

prepared by members of the Center for Fire Research
(CFRO, by other National Bureau of Standards (NBS)
personnel for CFR, or by external laboratories under
contract or grant from the CFR are cited.
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The goal of the research was to improve the funda-

mental understanding of chemically reacting turbulent

flow. The approach which was taken was to investi-

gate mixing in variable density flows in order to better

understand the role of local density fluctuations (which

result from chemical heat release) on the turbulent

mixing behavior. The development of new experimen-
tal diagnostics having excellent spatial and temporal

resolution is described. These techniques have been
utilized to investigate a wide range of mixing properties

in variable density flows.
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FIREDOC Users Manual,
N. H. Jason. Sep 87, 40p NBSIR-87/3562

Keywords: 'Fires, 'Research management, 'Data
bases, Manuals, FIREDOC, FRIS (Fire Research Infor-

mation Services), Bibliographic data base. On line sys-

tems.

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. This 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 document is an instructional manual which will fa-

cilitate use of the computer program FIRST. (The
name 'FIRST' is an acronym; it stands for FIRe Simula-

tion Technique). This is a prototype of a 'benchmark'
computer model of how a fire develops in a single

compartment. Given a fire (or fires) ignited on one or

more fuel sources, FIRST describes the principal phe-
nomena which occur, such as the movement of gases
in and out of the compartment, the growth of the
fire(s), the development of a hot layer, etc. This guide
is not meant to be documentation for the model, and
so detailed descriptions of the physics or of the pro-

gram structure have been kept to a minimum.
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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 for

the purpose of making partial benchmark data avail-

able to the computing public.
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Compilation of Chemical Kinetic Data for Combus-
tion Chemistry. Part 1. Non-Aromatic C, H, O, N,
and S Containing Compounds (1971-1982),
F. Westley, J. T. Herron, and R. J. Cvetanovic. Aug
87, 685p NBS/NSRDS-73/1
Also available from Supt. of Docs, as SN003-003-
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Chemical kinetics data for reactions of importance in

combustion chemistry are compiled. Experimental,
theoretical, evaluated, or estimated rate constants are
given for reactions of O, 02, 03, H, H2, OH, H02,

H20, H202, N, N2, N3, NO, N02, N03, N20, N205,
NH, NH2, NH3, NH = NH, NH2= NH, NH2 = NH2, HN3,
HNO, MONO, H0N02, H02N02, NH20, NH202, S,

S2, SO, S02, SH, H2S, and the aliphatic, alicyclic, and
heterocyclic saturated and unsaturated CI to CI 5 hy-

drocarbons, alcohols, aldehydes, ketones, thiols,

ethers, perioxides, amines, amides, and their free radi-

cals. The data were taken from the literature published
between 1971 and 1982. Data previously issued in

1981 as NBSIR-81-2254, which covered the literature

published from 1971 through 1977, are included. The
data are reported as rate constants or in terms of the
parameters A, n, and B of the extended Arrhenius ex-

pression k = A(T/298)n x exp(-B/T), where B = E/R.
Data are given for t931 reactions.
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Fire Chemistry of Polymeric Materials.
Final rept.,

R. G. Gann. 1985, 7p
Pub. in Chemical and Physical Processes in Combus-
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Solid (polymeric) materials are the fuels for nearly all

fires. The paper reviews the elements of fire science
pertinent to polymer combustion, their generic degra-
dation mechanisms, and the activity of fire retardant

additives.
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Effects of Exposure to Single or Multiple Combina-
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Harris. 1987, 15p
Pub. in Fundamental and Applied Toxicology 9, p236-
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The toxicity of single and multiple fire gases is studied
to determine whether the toxic effects of the combus-
tion products from materials 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 the individual gases,
carbon monoxide (CO), hydrogen cyanide (HCN), or
decreased oxygen (02), for 30-min exposures plus rel-

evant postexposure periods using the NBS Toxicity

Test Method.
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Smol<e Measurements on Upholstered Furniture
Using the Cone Calorimeter.
Final rept.,

V. Babrauskas. 1 985, 5p
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No abstract available.
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A probe has been developed utilizing thermocouples
as the sensors which, together with associated data-
reduction and processing equipment, makes it possi-

ble to measure velocity and temperature profiles in

low-speed, turbulent, non-isothermal flows. The tech-
nique presented here might be well suited for transient

processes where simultaneous measurements are re-

quired in multiple locations. This probe was devised in

order to measure the velocity and temperature profiles

in the jet formed under a ceiling when a buoyant plume
from a fire impinges on the ceiling.
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Compilation of Chemical Kinetic Data for Combus-
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and S Containing Compounds (1983),
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Chemical kinetic data for reactions of importance in

combustion chemistry are compiled. Experimental,
theoretical, evaluated, or estimated rate constants are
given for reactions of O, 03, H, H2, OH, H02, H20, N,

N3, NO, N02, N20, NH, NH2, SH, H2S, SO, S02, and
the aliphatic, alicyclic, and heterocyclic saturated and
unsaturated CI to CI 5 hydrocarbons, alcohols, alde-

hydes, ketones, thiols, ethers, peroxides, amines,
amides, and their free radicals. The data were taken
from the literature published in 1983. Data omitted
from Part 1 of the series, covering the period 1971 to

1982, are also included.

Rocket Propellants

700.632
AD-A183 010/8 PC A04/MF A01
National Bureau of Standards (IMSE), Gaithersburg,
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High Temperature Chemistry of Stored Chemical
Energy Reactions for Propulsion.
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This report summarizes the results of a continuing
study of the high temperature chemistry of stored
chemical energy reaction systems. Thermogravimetric
studies have been completed on the behavior of Alu-

minum oxide and Magnesium oxide in the presence of

C103F. Based on these data a new ceramic contain-

ment systme comprised of alumina and magnesia
parts has allowed extension of kinetic experiments
from the 650 C limit previously encountered to a tem-
perature in excess of 800 C. Using the new apparatus,
we have observed the relative inertness of the Al com-
ponent of the fuel to oxidation by CI03F even at 800 C.

We have also noted the extensive vapor phase trans-

port of Lithium fluoride and Magnesium flouride not ex-

pected on the basis of known thermodynamic data.

Thermogravimetric experiments have been completed
on the oxidation of molten aluminum droplets by
CI03F. Rate data for this reaction indicate multiple

mechanisms, possibly including the following steps: (1

)

nucleation and growth of AIF3 precipitation sites; (2)

edge growth of AiF3 islands followed by coalescence
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of islands; (3) diffusion limited thickening of the AIF3
layer. Observations on the early stages of the Al/

CI03F reaction have also been made using high pres-

sure sampling transpiration mass spectrometry.
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ometers, "Fluorescence, Spectroscopy, Ivlixing, Rhe-
ology, Viscosity, Polybutadiene, Aluminum oxide.

Measuring instruments.

During FY87, the authors activity has focused on the

development of measurement equipment, laboratory

experiments using fluorescence monitoring, and the

synthesis of a polymeric fluorescent chromophore.
Laboratory equipment development has consisted of

the design and construction of a capillary flow appara-
tus and a laboratory mixer. The capillary apparatus has
been incorporated into a commercial fluorometer and
is being used for the simultaneous measurement of flu-

orescence anisotropy and Theological parameters of

concentrated polymer solutions and low molecular
weight polymers. The authors have demonstrated the

feasibility of the capillary measurement system by ob-
serving the anisotropy of a toluene solution of a poly-

mer binder as a function of capillary head pressure
from 0 to 40 psi. A mixer, which incorporates co-rotat-

ing and counter-rotating shearing elements and glass
walls for viewing fluorescence, has been constructed
and used to monitor the mixing of a low molecular
weight polybutadiene based polymer and aluminum
oxide.

General
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PB88-1 10671 Not available NTIS
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Zone Modeling of Forced Ventilation Fires.

Final rept.,

H. E. Mitler. 1984, 24p
Pub. in Combustion Science and Technology 39, p83-
1061984.

Keywords: "Fire safety, Algorithms, Ventilation, Com-
puterized simulation, Layers, Zones, Carbon dioxide.

Oxygen, Reprints, "Foreign technology, "Fire scale
models.

In 1982, the Nuclear Regulatory Commission posed a
forced-ventilation problem which is described. The al-

gorithm developed for its solution is discussed. This
was embedded in the Harvard Mark 5.3 computer
code, and predictions then made for the outcome of a
series of experiments carried out at Lawrence Liver-

more Laboratory (see previous paper). Comparisons
are made between the predicted and the actual re-

sults. Predictions are generally in good agreement with

experiment, especially for the volumetric input rate and
the C02 and oxygen concentrations. One inadequate
feature, however, is the model's consistent underpre-
diction of the peak temperatures reached in the upper
layer.
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Optical Coatings and Fibers Therefrom.
Patent,

D. Blackburn, A. Feldman, and N. Lagakos. Filed 10
Dec 85, patented 1 Dec 87, 9p PB88-1 47939, PAT-
APPL-6-807 150
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: "Optical coatings, "Fiber optics, "Patents,

Tantalum oxides. Glass fibers. Heat resistant coatings,

PAT-CL-350-96.34.

Pressure and temperature insensitive optical fibers are
produced using a Ta205 based glass composition
which has a high bulk modulus and a low thermal ex-

pansion coefficient. The glass composition can func-

tion as the cladding in the optical fiber or as a protec-

tive coating which surrounds the cladding thereby pro-

tecting the fiber from fluctuations in temperature and
pressure.
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Electronic Message Service Systems,
Technical note,

C. Witzgall, P. B. Saunders, and R. E. Schofer. Nov
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Also available from Supt. of Docs as SN003-003-
02785-5.
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Mail, Mathematical models. Profits, Optimization,

Return on investment. Network flows. Systems engi-

neering. Investments, Services, Methodology, Com-
binatorial analysis, "Electronic message systems,
"PAREC model. Costs, Revenue.

The report describes a methodology for analyzing

costs and benefits of a national electronic message
service system and of similar systems involving alter-

native configurations of unspecified size. At the core of

this methodology is a mathematical model, called

PAREC, which provides information on sizes and con-
figurations which optimize profit or return on invest-

ment. It is based on a technique for optimal selection

of subconfigurations due to J.M.W. Rhys. A parametric
minimum cost network flow algorithm was developed
for the purpose of solving the resulting optimization

problems.
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Assessment of Error Bounds for Some Typical
MIL-STD-461/462 Types of Measurements.
Technical note,

J. E. Cruz, and E. B. Larsen. Oct 86, 1 lip NBS/TN-
1300
Also available from Supt. of Docs as SN003-003-
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The report deals with the instrumentation and equa-
tions for several systems used by the U.S. Army for

electromagnetic compatibility (EMC) testing and cali-

brations. Most testing for MIL-STD-461/462 is per-

formed in a shielded enclosure (screenroom) rather

than at an open field site, which leads to uncertainty in

the measurement of emissions from electronic equip-

ment, or the susceptibility of equipment to radiation.

Assessment of error bounds by the National Bureau of

Standards (NBS) is covered in the report, and sugges-
tions are given for improving the measurements. Four
areas of concern were studied as follows; (a) electro-

magnetic (EM) fields generated in a parallel-plate

transmission line (stripline), (b) EM fields beneath a
single-wire transmission line in a screenroom (long-

wire line), (c) determination of antenna factors for elec-

tromagnetic interference (EMI) antennas located in a
screenroom, and (d) calibration of EMI receivers to

measure broadband impulsive signals.
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ry, Reviews, "National Bureau of Standards, "US NBS.

Topics discussed include the following (partial listing);

The early years of radio at NBS; Fighting a war with

Hertzian waves; Radio standards and measurements;
Antennas, instruments, and systems in development;
Probing the ionosphere; Time and frequency stand-

ards; Radio waves in the lower atmosphere; Engineer-
ing for radio propagation; Beyond the ionosphere;
Quantum and plasma physics; On the international

scene; The precursor roles.
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The tape contains the NBS implementation of the Op-
erating Systems Interconnections (OSI) Transport
Class 4 and Internet Protocol. The protocols operate in

the user space of Berkeley UNIX 4.3. The Internet Pro-

tocol is capable of accessing IEEE 802.3, IEEE 802.4
and X.25 subnetworks. The transport protocol is auto-

matically derived in part from a formal description

based on an extended finite date automata model. The
formal specifications and the finite state automata
tools are included on the tape. Also included is a
sample protocol user.. .Software Description: The pro-

gram is written in the C programming language for im-

plementation on a DEC VAX 1 1 /780 computer using

the UNIX operating system.
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Calibration of Optical Fiber Power Meters: The
Effect of Connectors.
Final rept.,

R. L. Gallawa, and X. Li. 1987, 5p
Pub. in Applied Optics 26, n7 pi 170-1 174, 1 Apr 87.

Keywords: "Optical communication, "Power meters,

"Calibrating, Fiber optics. Optical measurement. Re-
prints, "Optical connectors, "Optical fibers.

The paper addresses the question of accurate meas-
urement of optical power at the wavelengths and
power levels of interest to the telecommunication com-
munity. In particular, the authors examine the calibra-

tion of power meters that are destined for use in a field

environment. Connectors and adapters are shown to

skew the measurements, leading to errors attributable

to reflections from the connector or to angular depend-
ence of detector response. Calibration data are taken
using two popular connector types: a biconic and an
SMA type. The data are sufficient to illustrate the prob-

lem but definitive conclusions cannot be drawn regard-

ing variability of performance with connector or con-
nector type, because of the limited data.

700,641

PB87-223756 Not available NTIS
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Use of Power Transfer Matrices in Predicting

System Loss: Theory and Experiment.
Final rept.,

J. M. Maisonneuve, and R. L. Gallawa. 1985, 16p
See also PB85-1 97770. Sponsored by Direction des
Recherches, Etudes et Techniques, Paris (France).

Pub. in Fiber and Integrated Optics 6, n1 pi 1-26 1985.

Keywords: Attenuation, Reprints, "Local area net-

works, "Fiber optics transmission lines, Ray theory,

Multimode, Matrices.

The phase space diagram for parabolic and step index

fibers leads to a graphic representation of the bound,
leaky, and refracted rays of ray theory. This concept is

used to predict the attenuation of typical components
of local area networks. The technique uses power
transfer matrices to track the evolution of power distri-

bution in ray packets. In particular, the authors predict

and then measure the power transfer of two ray pack-
ets for a step index fiber. The comparison is encourag-
ing.
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PB88-1 53994 Not available NTIS
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Performance Improvements for ISO Transport.
Final rept.,

R. Colella, R. Aronoff, and K. Mills. 1985, 8p
See also PB88-1 54000. Sponsored by Institute of

Electrical and Electronics Engineers, Inc., New York,

and Association of Computing Machinery, New York.

Pub. in Proceedings of the Data Communications Sym-
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Canada, September 10-13, 1985, p9-16.

Keywords: 'Computer networks, 'Data transmission,
Protocols, Standards, Efficiency, Performance,
'Channels(Data transmission), 'Open systems inter-

connections, 'Transport protocol, 'Throughput, ISO,
Computer performance evaluation.

The NBS Protocol Performance Laboratory is develop-
ing enhanced protocol mechanisms for OSI class 4
transport that will improve the throughput efficiency

achieved on a satellite channel. A selective acknowl-
edgement mechanism has been shown to improve
throughput efficiency by as much as 34%. Several al-

ternative expedited data mechanisms have demon-
strated throughput efficiency improvements as great

as 38%. Most of the protocol mechanism enhance-
ments considered require only minor changes to the

international standard OSI transport protocol.
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PB88-1 54000 Not available NTIS
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Performance Improvements for ISO Transport.
Final rept.,

R. Colella, R. Aronoff, and K. Mills. 1985, 7p
Sponsored by Institute of Electrical and Electronics
Engineers, Inc., New York, and Association of Comput-
ing Machinery, New York.

Pub. in Proceedings of the international Conference
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Keywords; 'Computer networks, 'Data transmission.
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connections, 'Transport protocol, 'Throughput, ISO,
Computer performance evaluation.

The NBS Protocol Performance Laboratory is develop-
ing enhanced protocol mechanisms for OSI class 4
transport that will improve the throughput efficiency
achieved on a satellite channel. A selective acknowl-
edgement mechanism has been shown to improve
throughput efficiency by as much as 34%. Several al-

ternative expedited data mechanisms have demon-
strated throughput efficiency improvements as great
as 38%. MoiJt of the protocol mechanism enhance-
ments considered require only minor changes to the
international standard OSI transport protocol.

Policies, Regulations, & Studies

700,644
PB87-173720 Not available NTIS

National Bureau of Standards (NEL), Gaithersburg,
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NBS-lndustry (National Bureau of Standards-In-
dustry) Cooperation to Advance Microwave Stand-
ards.
Final rept.,

B. C. Belanger. 1987, 12p
Pub. in Proceedings of 1987 Measurement Science
Conference, Irvine, CA., January 29-30, 1987, pi -12.

Keywords: "Millimeter waves, 'Microwaves, Stand-
ards, US NBS.

A comprehensive status report on NBS' microwave
measurement services was presented at the last

Measurement Science Conference. The paper pro-

vides an update on developments over the past year.

The most significant advance is a recent decision by
the MILSTAR Program to support NBS to develop na-

tional measurement standards for the frequencies and
measurements of interest to the MILSTAR contrac-

tors. In the present climate of concern over budget
deficits, it is very unlikely that major new programs can
be initiated to expand NBS' level of effort on micro-
wave measurements through direct Congressional ap-
propriations to NBS. Accordingly, the paper explores

possible ways that NBS and industry can work togeth-

er to ensure that critical microwave standards needs
are met, in particular, those identified by the IEEE
Committee to Promote National Microwave Standards
and the NCSL National Measurement Requirements
Committee.
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PB88-109186 Not available NTIS
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Milllmeter-Wave Standards: An Emerging Need.
Final rept.,

R. T. Adair, G. R. Reeve, and L. E. Gatterer. 1986,

7p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
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Several technology surveys concerning millimeter-

wave (MMW) measurement needs and capabilities

have been conducted by the National Bureau of

Standards (NBS), Boulder Laboratories, and others.

The results of some of these studies are summarized.
Current MMW standards and calibration capabilities at

NBS are reviewed. The lack of national standards in

certain frequency bands may lead to problems with the
specification, acceptance testing, and calibration of

some components and systems.
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Relaxation of an Unattached Chain in a Cross-
Linlced Networic A Span Analysis of Reptation.
Final rept.,

R. Gaylord, E. DiMarzio, A. Lee, and G. H. Weiss.
Nov 85, 2p
Pub. in Polymer Communications 26, n11 p337-33e
Nov 85.

Keywords: Reprints, "Reptation, "Span, "Random
walk, Viscoelasticity, Tube model.

The reptation model is analyzed in terms of the proper-
ties of the span of an ordinary random walk. Expres-
sions are obtained for the fraction of occupied tube,

the tube escape time and the complex dynamic viscos-
ity. The continuous-time random walk modification of

the reptational model is also discussed.
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Stability Measurements of Ku-Band Spread Spec-
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Final rept.,

D. A. Howe. 1987, 15p
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Sponsored by Rome Air Development Center, Griffiss
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Pub. in Proceedings of Annual Precise Time and Time
Interval (PTTI) Applications and Planning Meeting
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"Time transfer, Ku band. Spread spectrum transmis-

sion.

The NBS Boulder Laboratory is in the process of as-

sembling a very high accuracy time transfer system.
The system includes a 6.1 meter Ku-band satellite

earth station, two transportable earth stations each
with a 1.8 meter dish, and commercial modems de-
signed for two-way timing. Elements of the facilities are
described in the paper. High-accuracy timing with this

equipment using the two-way time transfer technique
via a geostationary satellite is discussed. Phase stabili-

ty measurements of ground facilities in various loop-

around schemes using a satellite simulator have been
performed in order to determine ultimate stability limits.

Allan-variance stability plots are generated for sample
times of 1 s to several days at various carrier-to-noise

density (C/No) ratios. These plots are compared to

theoretical limits obtained from the model of phase
jitter given for the spread spectrum modem.
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The National Bureau of Standards (NBS) Time and
Frequency Division now performs precision time and
frequency transfer using common view measurements
of Global Positioning System (GPS) satellites as a cali-

bration service. Using the service, the authors have
been able to transfer time with time stabilities of a few
nanoseconds, time accuracies of the order of 10 ns,

and frequency stabilities of one part in 10 to the 14th
power, or better, for measurement times of about four

days and longer. The full accuracy of the NBS primary
frequency standard is now available at a remote site.

The paper describes the technique used for weighting
and smoothing the data to produce these levels of sta-

bility and accuracy. All of the primary frequency stand-
ards used in the generation of International Atomic
Time (TAI) now use the technique.
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GPS (Global Positioning System) Time Steering.
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The importance of the Global Positioning System
(GPS) for global time transfer makes it desirable to

steer GPS time as closely as possible to the UTC rate.

Currently, GPS time is maintained to satisfy two
system requirements. First, GPS time is steered to

within one microsecond of UTC(LISNO) when the leap

seconds imposed on UTC since 1980 have been re-

moved. Second, the GPS Navigation Message jives
the offset UTC(USNO) - GPS time to users with an
error not to exceed 1 00 nanoseconds. User perform-
ance would be improved, however, if changes in the
GPS time rate were smaller and more gradually im-
posed than at present. Th^ee current developments
are expected to improve GPS time steering perform-
ance: the installation of a stable clock ensemble at the
GPS Mater Control Station: improvement of supporting
hardware; and application of control iheory to steering
procedures.

700,649 71
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Personal/Mobile FM (Frequency-Modulated)
Transceivers.
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R. L. Jesch, and M. J. Treado. 1986, 17p
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Pub. in NIJ (National Institute of Justice) Standard-
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Keywords: 'Transmitter receivers, Law enforcement.
Frequency modulation. Mobile equipment. Perform-
ance standards. Reprints.

The document establishes minimum performance re-

quirements and methods of test for frequency-modu-
lated personal/mobile transceivers. It is intended for

use by law enforcement agencies and other interested

parties in the selection and procurement of mobile
transceivers. The standard covers mobile equipment
operating in the 150-174 MHz and 400-512 MHz fre-

quency bands, and addresses performance character-

istics such as receiver sensitivity, audio power, distor-

tion and response, carrier power, insertion loss, and
electromagnetic compatibility. Tests are conducted
both at ambient conditions and at environmental ex-

tremes. The document includes the principal terms
and definitions required to use the standard and lists

the primary items of test equipment needed to make
the measurements. References and a bibliography are
included.
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Mobile FM Transceivers.
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The document establishes minimum performance re-

quirements and methods of test for frequency-modu-
lated mobile transceivers. It is intended for use by law
enforcement agencies and other interested parties in

the selection and procurement of mobile transceivers.

The standard covers mobile equipment operating in

the 25-50 MHz, 150-174 MHz, 400-512 MHz and 806-
866 MHz frequency bands, and addresses perform-
ance characteristics such as receiver sensitivity and
selectivity, audio distortion and response, carrier

power, frequency stability, and electromagnetic com-
patibility. Tests are conducted both at ambient condi-

tions and at environmental extremes. The document
includes the principal terms and definitions required to

use the standard and lists the primary items of test

equipment needed to make the measurements. Refer-

ences and a bibliography are included.
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transformation, Real time operations. Matched filters.

Television equipment, 'Optical processing, Liquid

crystal display systems. Image processing.

A computer-optical processing system is described
that uses an inexpensive liquid crystal (LCD) television

monitor and a selective holographic filter for coherent
pattern recognition. A digital computer is used to gen-
erate an edge enhanced image of an object, to expose
a Fourier transform hologram of the image, and to use
the hologram as a sort of matched filter for recognizing

the original object in real time.
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Language pragmatics for efficient parallel program-
ming encompass many things, of which some are fa-

miliar from serial machines and others are not. Pro-

ceeding discursively, numerous examples illustrate

language-level facets selected from parallel perform-
ance areas of load balance, granularity, and memory
domains. A concluding sketch of a construct for 'self-

service' shows how an understanding of execution im-

plications might eventually yield a portable language
construct.
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A method for testing broadband token passing bus
interoperability is described. The method was tested in

a controlled laboratory environment at the National

Bureau of Standards with four modem manufacturers'

and three headend remodulator manufacturers' equip-

ment. The tested equipment implemented specific

token passing bus options found in commercially avail-

able products. The methodology specifies seven envi-

ronmental and electrical parameters; for the first set of

tests, nominal parameter settings were selected. The
methodology uses specific test frames developed for

their unique bit patterns. These frames were transmit-

ted, received, and counted to exercise the broadband
modems and headend remodulators. The methodolo-

gy organizes the frame transmissions into five test

definitions. Each test definition is repeated for each
headend remodulator.
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Computer systems that continue to operate correctly

in the presence of faults are vital for many important

applications. A number of measurement techniques
can be used to determine how well computers detect
and recover from faults. Both time to recover and
degree of recovery can be measured.
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The parallel implsmentation of a marking algorithm
provides an object lesson on the importance of

memory domains for some classes of parallel applica-

tion, especially searchings. A new tagless marking al-

gorithm for list-structures has an underlying linear

mode that initiates an independent 0(n) cycle test (and
sometimes, cycle cut) only when a reentrancy arises.

The maximum cost of cycle testing is established by
the size of the address space. The method is ideal for

parallel implementation across private memory do-
mains linked via message-passing, since segmenting
the address space abbreviates cycle tests. In particu-

lar, while both domains and processors equally short-

en worst case execution times, the disposition of do-
mains is a static determination independent of de-
pendencies within a list-structure. Domain balance is

thus easier to satisfy than processor load balance.
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The report describes the implementation and use of a
hardware-assisted trace measurement system
(TRAMS) used to obtain performance measurements
of parallel cooperating processes executing on a multi-

processor computer. The benefit of TRAMS is that the

overhead required to obtain timing information is ap-

proximately two orders of magnitude better than the

standard system call, thus providing more accurate re-

sults with minimum perturbation to the measured proc-

esses. The level of accuracy allows measurement of

fine-grain portions of these parallel processes which
cannot be reasonably measured using standard tech-

niques, and are therefore usually presented as negligi-

ble. Some measurements that have been obtained

using TRAMS on a tightly-coupled, shared-memory
parallel processor are reported here and Include basic

programming constructs, process creation, process
synchronization, and shared memory allocation.
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The accurate measurement of gate propagation delay
is needed for inceasing the accuracy of simulators and
for comparing device designs and evaluating fabrica-

tion technologies. A digital circuit is presented which
can be used to determine propagation delay of any un-

clocked circuit elements. The circuit contains on-chip
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logic which allows propagation delay measurement
using a low-frequency parametric test system.
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The complexity of achieving near-optimum perform-

ance from multiprocessor parallel computers demon-
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 hardware 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.

Computer Software
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Pub. in Proceedings of Software Engineering Stand-
ards Application Workshop (3rd), San Francisco, Cali-

fornia, October 2-4, 1 984, pi 37-1 38.
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The paper discusses the need to adopt a software
maintenance framework which addresses each phase
of the software life cycle and influences the decisions
made during that phase. The framework should identi-

fy software maintenance policies, procedures, and ac-
tivities. When developing a software maintenance
framework, consideration should be given to such life-

cycle requirements: the ease of understanding and
using the software; the ease of making and controlling

changes; the adoption and use of improved tech-
niques and tools and a quality assurance plan.
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It appears obvious that at some future time, say 25 to
50 years from now, scientists and engineers will be
able to access by computer any numeric data they
need. Even now, the computer and communications
technology to provide this access is available and has
been implemented in several small systems. If, howev-
er, one compares the number of individual machine-
readable databases available (less than 150) to the
large number of printed handbooks and data compila-
tions (over 2500 in the NSRDS collection alone), it is

evident that only a minute fraction of the everyday
working data can in fact be reached by computer
today. Why Is this so. In the paper, several reasons will

be identified and discussed. These include the high

cost of data entry, the difficulty of database building,

the lack of obvious economic benefits, the small

number of well-articulated demands, and the lack of

encouragement from major on-line vendors. In addi-

tion, some recent attempts to make engineering prop-

erties of materials available by computer will be pre-

sented.
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A new approach to program management is presented
called Profile Management (PM). Differing from con-
ventional file systems, PM not only handles those
problems of offline source code management, but ex-

tends this concept to deal with the on-line status of the
machine. The basis of this new approach is the 'pro-

file', i.e. a partition of source code on the disk. Each
profile names a section of code that can be used
throughout the loading process, plus allowing various
forms of status information to be accessed via com-
mands within the Profile Management system. Further,

each profile can be subdivided into smaller partitions

that themselves act as an individual profile or as a part

of the parent profile. These subdivisions offer a flexible

mechanism for loading entire programs or just individ-

ual components.
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active systems, Fortran 77 subroutines. Command lan-

guages, Operating systems(Computers).

K* (read kay-star) is an experimental library of FOR-
TRAN 77 subroutines that simplifies the design and im-

plementation of command-driven interactive pro-

grams. K" gives program designers a way to evaluate
and modify easily the user interface. Also, it relieves

programmers of coding many tasks associated with
user interaction. The K* library and the programming
methodology it uses are designed with 'mid' to 'large'

sized applications in mind. The paper first describes K"
and under which circumstances K" is most useful;

second, it presents an example implementation of an
interactive program.
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Knowledge-Based Systems (KBS) represent a new
software methodology which can broaden the scope

of computer applications. When developing such soft-

ware at the programming level, symbolic languages
offer features to the programmer not provided by tradi-

tional procedural languages. The three most wide-
spread symbolic languages are Lisp, Prolog, and
0PS5. An abstract model for a basic KBS and associ-
ated terminology is described. This provides a frame-
work for evaluation of the languages. There are sever-

al criteria by which one may asse^ss the relative merits

of these languages for a given knowledge-based appli-

cation. Some are related to the languages' expressive-
ness for typical KBS techniques, others to the user's

requirements. An extensive set of these criteria is dis-

cussed, and the languages are evaluated in light of

them.
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Data analysis, H= Univac; IBM; Cyber; DEC VAX,
L= Fortran.

DATAPLOT is a portable, high-level interactive lan-

guage/system for graphics, fitting, data analysis, and
mathematics. It has wide applicability-especially in a
research/scientific/engineering environment Recent
enhancements allow DATAPLOT to be run as a menu
system. Such menus are completely user-definable
thereby allowing them to be fully tailored to one's local

needs and environment.. .Software Description: The
program is written in FORTRAN for implementation on
a number of host computers, such as, UNIVAC, IBM,
CYBER, DEC VAX, and others. Approximately 600K
byles of main memory are required.
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The document is an overview of new features which
have been implemented into DATAPLOT from July
1 985 to December 1 986. These features enhance not
only the analysis power of DATAPLOT, but also the
ease-of-use of DATAPLOT. All enhancements fea-
tured in the document have been incorporated into the
DATAPLOT 87.1 release.
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DATAPLOT is a portable, high-level interactive lan-

guage/system for graphics, fitting, data analysis, and
mathematics. It has wide applicability-especially in a
research/scientific/engineering environment. The
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Manual outlines the step-by-step procedure for imple-

menting DATAPLOT 87.1. Inasmuch as the underlying

DATAPLOT code is portable (FORTRAN 77), and in-

asmuch as transportability considerations are an inte-

gral part of the design, then this described implemen-
tation procedure is valid and appropriate for a wide va-

riety of mainframes and minis.
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types, Specifications, 'Estelle system, 'Open systems
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tions, Software libraries. National Bureau of Stand-
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YACC; LEX, H = VAX-1 1 /780.

Estelle is a formal description technique for computer
communication protocols being developed in the Inter-

national Standards Organization (ISO) for specifying

Open Systems Interconnection (OSI) protocols. It

models protocols as extended finite state machines,
called modules, arranged in a dynamic hierarchy. Mod-
ules communicate by exchanging interactions at

named interaction points. The prototype compiler
translates an Estelle formal description into declara-

tions in the C language of data structures and proce-
dures. The code must be augmented with a library of

run-time functions (supplied with the compiler) and
certain implementation-dependent functions (written

by the user based on supplied examples). From these
elements, an executable program can be produced to

realize the behavior of the formal description. Because
the compiler Is an early prototype. It may not be appro-
priate for some situations. However, it should be a
useful tool for suitable users with detailed knowledge
of Estelle and a willingness to deal with compiler Inter-

nals when necessary. The compiler was implemented
using the Unix 4.2bsd operating system. Including the
YACC and LEX tools for compiler construction. The full

compiler source is provided. The compiler code and
the code that It generates are both in the C language,
mostly avoiding non-portable constructs.. .Software
Description: The program Is written In the YACC, LEX,
and C programming languages for implementation on
a VAX 1 1 /780 computer using the Unix 4.2bsd operat-

ing system. 200K bytes of core storage are required.
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The document accompanies a software product, the
NBS Prototype Compiler for Estelle. It describes an im-

plementation model for Estelle, the output of the com-
piler, the run-time library of support routines, and the
syntax of Estelle used by the compiler. Instructions are
provided for installing the compiler, executing it, and
providing the necessary implementation environment.
Complete source is provided for a practical example of

a simple protocol simulation, and the report describes
this example In some detail.
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OMNITAB 80 is a highly integrated general purpose
programming language and statistical software com-
puting system. The system enables the user to use a
digital computer to perform statistical and numerical
data analysis without having any prior knowledge of

computers or programming languages. The system re-

sponds to simple instructions to obtain accurate re-

sults since reliable, varied and sophisticated algo-

rithms for data analysis and manipulation are refer-

enced. It may be used either Interactively or In batch
mode. OMNITAB 80 has been Installed nationally and
Internationally. OMNITAB has been completely written

to make It as machine independent as possible. The
document describes Version 6.0. Details are present-

ed so that the user can easily find the specific informa-

tion needed in any particular instance. Part A Is a
simple compact introduction to OMNITAB. Part B de-

scribes the general and special features of the OMNI-
TAB system. Part C gives explanations, with short ex-

amples, for the use of specific instructions. Part D Is a
complete alphabetical list of the instructions which are
in the system.
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In the paper an object-oriented editor, called OED, is

defined in the FranzLISP programming language.
Though editors are usually associated with sets of

functions to manipulate textfiles, In the work the term is

being used to characterize a family of LISP functions

which create and modify formal representations of ob-

jects In AMPLE/Core.
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The workshop proceedings report recent efforts of

government, industrial, and academic researchers In

factory communication networks. Four major research
areas are addressed: the application of manufacturing
automation protocols (MAP) In factory networks, the

application of non-MAP protocols, design and simula-

tion tools and analytic and simulation modeling.
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The report describes a methodology for developing
software requirements and specifications using Fourth
Generation Languages (4GLs) and application proto-

typing. Various prototyping methodologies are re-

viewed, and general prototyping strategies and factors

are discussed. The report describes the advantages
and disadvantages of application prototyping, and de-
velops techniques for Implementing a software devel-

opment model that Incorporates prototypes based on
the capabilities of 4GLs. The phases, processes, and
deliverables are described for each event In the devel-

opment cycle. An appendix contains a tutorial example
to Illustrate the methodology proposed.
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An Integrated environment for creating program de-
signs is being built at the University of Maryland. The
editor is based on a six-level hierarchy that describes

the process of program editing. Three levels describe

the current set of available text editors that are used to

build program text, while levels four through six raise

the language level available to the programmer to that

of a design language. Many programming tools such
as macro processing, templates and some fourth gen-
eration language features are contained within this hi-

erarchy. The role of artificial intelligence applications

for program design Is also being Investigated. The
result Is a system that allows for the easy merging of

design and code into one document.

700,676

PB87-225439 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Factory Automation Systems Div.

Multiple Programs in One UNIX Process.
Final rept.,

D. E. Libes. Aug 87, 7p
Pub. in Login 1 2, n4 p7-1 3 Jul-Aug 87.

Keywords: 'Operating systems(Computers), 'Multi-

processing, Reprints, XINU operating system, 'UNIX
operating system, 'Interprocessor communication.
Global.

A small operating system (XINU) was ported to UNIX
4.2BSD. The entire operating system runs as a single

UNIX process. The code is approximately 1000 lines of

C (Including comments) and 6 lines of assembler. All of

the code is user-level, and thus presents a system
easy to examine, understand, and experiment with fur-

ther. The code has been used as a base for an applica-

tion of several cooperating processes communicating
through global variables. Alternatively, the system pro-

vides semaphores and messages for interprocess

communication.

74



COMPUTERS, CONTROL & INFORMATION THEORY

Computer Software

700,677
PB87-233581 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Robot Systems Div.

Note on Real Time Parametric Cubic Segment
Curve Generation.
Final rept.,

M. Roche, and W. X. LI. 1987, 7p
Pub. in Intelligent Instruments and Computers 5, n7
pi 68-1 74 Jul 87.

Keywords: 'Computer graphics. Arrays,

Curves(Geometry), Interpolation, Reprints, Real time.

As coordinate values are determined, the authors wish

to add them to an array and apply an interpolation pro-

cedure to the new coordinate values of the array. That
is, as the sequence is being increased, it will be inter-

polated by a cubic fit. The authors will exhibit two pro-

cedures which limit the cubic construction to be one
segment behind the last segment of the sequence.
That is the input coordinate values are not the end
points for the cubic segment being constructed. An-
other procedure will include this last input coordinate

value as end coordinate values for this last cubic seg-

ment being generated. The method of parabolic blend-

ing for the curve and surface interpolation originally

conceived by A. W. Overhauser (1) is applied as well

as two procedures employing three points and one
vector. As will-be seen, these methods lend them-
selves to real time curve generation.
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Two FORTRAN 77 libraries called LEMM and
MACFOR are described. These libraries were imple-

mented to enable FORTRAN programmers to use list

and structure oriented data types like those available

in LISP and Pascal. The LEMM library combines ideas
from the LISP programming language and the relation-

al database model to provide a structured data type for

representing and storing data. The MACFOR library

implements many of the functions of the LISP pro-

gramming language within FORTRAN and supports
the implementation of the LEMM subroutines. The two
libraries are intended to be used together and their ex-

positions here are interposed with emphasis placed on
using LEMM. However, the MACFOR library can be
used independently, especially by programmers famil-

iar with LISP. The LEMM and MACFOR libraries codify

popular and proven concepts in data representation.

Many programming examples are provided to make
the use of these libraries understandable and applica-

ble in the field.
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The difficulty in assuring some level of fault-tolerance,

reliability, safety availability or survivability in large,

complex distributed system has long been recognized.
Techniques are now emerging that try to address the
issue in system design, including formal description,

design tools, automatic implementation and system
simulation. The bibliography contains brief summaries
of 350 papers from various computer science and en-
gineering journals, books, dissertations and technical
report in the years 1972-1987, on these and related
topics.
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INVAR is an interactive computer code which uses the

Stanford variable-separable nonlinear regression pro-

gram. VARPRO to solve nonlinear (and linear) least

squares problems. The variable-separable feature of

VARPRO makes it attractive to users with real-world

fitting problems because it iterates only on the param-
eters which appear nonlinearly in the model. Not only

does this simplify the iteratation, but it also means that

the user is not required to supply initial estimates for

the parameters which appear linearly. INVAR imple-

ments VARPRO within an environment providing the

user with on-line feedback and the opportunity to make
changes, transformations, and corrections in real-time.

It provides extensive statistical diagnostics and plots

of the results. The report is both a tutorial guide for

beginners and a reference manual for experienced
users who wish to make changes in the code. It con-
tains three completely solved example problems.
Three appendices contain information necessary for

making changes in the programs.
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ment. Fault tolerant computing, Commercial sector.

The paper surveys the status of OSI network manage-
ment activities. The executive summary projects future

availability of standards and commercial products for

the management of OSI systems. Several major prob-

lems remaining to be solved by the standards commu-
nity, are discussed. The paper reviews the characteris-

tics and capabilities of the specific management areas
described in the ISO management framework model.
These management areas include: Configuration and
Name Management; Security Management; Perform-
ance Management; Fault Management; and Account-
ing Management The Common Management Informa-
tion Service (CMIS) and Common Management Infor-

mation Protocol (CMIP) and their capabilities are re-

viewed. A bibliography of relevant standards papers
relating to OSI Network Management, as of March,
1987, is provided.

700,682
PB88-123799 PC A04/MF A01
National Bureau of Standards, Gaithersburg, MD. In-

formation Systems Engineering Div.

Guide on Data Entity Naming Conventions.
Special pub. (Final),

J. J. Newton. Oct 87, 61 p NBS/SP-500/149
Also available from Supt. of Docs, as SN003-003-
02818-5. Library of Congress catalog card no. 87-

619867.

Keywords: 'Naming, 'Data dictionaries, 'Data base
management, Data bases. Data structures, Data base
administrator.

A coherent set of naming conventions for data entities

is crucial to the central management of data. Name
content and format must be designed to maximize the
Information content and relationship to the logical

structure of the data. The report discusses the devel-
opment and administration of naming conventions for

data entities. The Information Resource Dictionary
System (IRDS) meta-name schema provides a frame-
work for name development. The report describes a
methodology for deriving a relationship between an

entity's dictionary names and details a method for

structuring the format and content of entity names
which maximizes opportunities for analysis and shar-

ing of data.

700.683

PB88-124177 CP Til
National Bureau of Standards (ICST), Gaithersburg,

MD.
NBS (National Bureau of Standards) Prototype
Compiler for Estelle.

Software,

8. Strausser, and J. Linn. Oct 87, mag tape NBS/
SW/MT-88/001
Supersedes PB87-1 71 880.

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. Call NTIS
Computer Products if you have questions. Price in-

cludes documentation PB88-124185, and PB88-
124193.

Keywords: 'Software, Hierarchies, Protocols, Proto-

types, Specifications, 'Estelle system, 'Open systems
interconnections, 'Compilers, 'Computer communica-
tions. National Bureau of Standards, L=C; YACC;
LEX, H = VAX-1 1/780.

Estelle is a formal description technique for computer
communication protocols being developed in the Inter-

national Standards Organization (ISO) for specifying

Open Systems Interconnection (OSI) protocols. It

models protocols as extended finite state machines
called modules, arranged in a dynamic hierarchy. Mod-
ules communicate by exchanging interactions at

named interaction points. The prototype compiler
translates an Estelle formal description into declara-

tions in the C language of data structures and proce-

dures. The code must be augmented with a library of

run-time functions (supplied with the compiler) and
certain implementation-dependent functions (written

by the user based on supplied examples). From these
elements, an executable program can be produced to

realize the behavior of the formal description. Because
the compiler is an early prototype, it may not be appro-
priate for some situations. However, it should be a
useful tool for suitable users with detailed knowledge
of Estelle and a willingness to deal with compiler inter-

nals when necessary.

700.684

PB88-124193 PC A04/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD.
Internals Guide for the NBS (National Bureau of
Standards) Prototype Compiler for Estelle.

Final repL,

R. J. Linn. Sep 87, 55p ICST/SNA-87/4, NBS/SW/
MT-88/001B
For system on magnetic tape, see PB88-1 241 77.

Keywords: Simulation, Protocols, Prototypes, Docu-
mentation, 'Estelle system, 'Compilers, 'Subroutine
libraries(Computers), National Bureau of Standards.

The document describes the theory of operation and
some of the internal details of the compiler. It may be
of interest to someone considering modifications to

the compiler.

700,685

PB88-138961 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Recovering Flies from a Damaged Flies- 1 1 Disk.

Final rept.,

J. Levine. 1985, 12p
Pub. in RSX Multi-Tasker, pi 9-30 Jul 85.

Keywords: 'Magnetic disks. Recovery, Reprints, 'File

maintenance, 'Disk recording systems, 'Computer
files.

A Method for recovering files from a disk which has
been damaged by a hardware malfunction is de-
scribed. The method will work on any disk that is in

Files-1 1 format, such as is written by the RSX1 1 M op-
erating system.

700,686

PB88-1S2426 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,

MD. Systems and Software Technology Div.
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Building and Sustaining Software Maintainability.

Final rept.,

W. M. Osborne. 1987, lip
Pub. in Proceedings of the Conference on Software
Maintenance, Austin, TX., September 21-24, 1987,

p13-23.

Keywords: Maintenance, Quality control, "Computer
software maintenance, 'Software quality control.

Computer software, Life cycles.

The paper provides an overview of the current tech-

niques used for achieving and sustaining maintainable

software. Strategies for improving software quality and
maintainability throughout the software lifecycle are

presented.

700.667
PB88-152434 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,

MD. Systems and Software Technology Div.

Source Code Analyzer for IMaintenance.
Final rept.,

D. R. Kuhn. 1987, 5p
Pub. in Proceedings of the Conference on Software
Maintenance, Austin, TX., September 21-24, 1987,
pi 76-1 80.

Keywords: Maintenance, Analyzers, Source programs,
'Computer program maintenance, "Data dictionaries,

'Software tools, 'Software engineering, C program-
ming language. Public domain. Computer software.

The paper describes a tool that reads all C source files

in a directory and produces information useful for pro-

gram maintenance. The tool generates a call tree, a
call matrix, and the transitive closure of the matrix,

which shows indirect relationships between routines. It

computes some measures that may help estimate the

complexity of the program being maintained, and also

identifies subsystems (possibly nested) within the pro-

gram. The paper describes the information provided

and shows how it saves time in understanding the pro-

gram to be modified, estimating the complexity of the
change, and performing regression testing on the

modified program. The tool is in the public domain and
will be available through the National Technical Infor-

mation Service (NTIS).

700.688
PB88-1 52442 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,

MD. Systems and Software Technology Div.

Simple Tools to Automate Documentation.
Final rept.,

D. R. Kuhn, and C. G. Mollis. 1985, 8p
Pub. in Proceedings of the Conference on Software
Maintenance, Washington, DC, November 11-13,

1985, p203-210.

Keywords: Automation, 'Computer program documen-
tation, 'Software tools. On line systems, Computer
software maintenance, Cost.

Automated documentation normally requires complex
and expensive software. The paper describes how de-
tailed documentation can be extracted from source
code using simple programs and standard utilities. The
ability to extract such information is a by-product of a
methodology designed to reduce the complexity of

data-driven systems. Almost all documentation can be
regenerated as needed, instead of storing extensive
and often obsolete material. The authors experience
with the method indicates that it is valuable for use in

on-line system maintenance and documentation, and
as an inexpensive alternative to the large-scale soft-

ware development environment. The paper gives ex-

amples and describes the method in sufficient detail to

allow those interested to adapt these techniques to

their own environment.

700m9
PB88-1 52459 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,

MD. Systems and Software Technology Div.

Validation, Verification, and Testing of Software:
An Enhancement to Software Maintainability.
Final rept.,

D. R. Wallace. 1985, lOp
See also PB81-167074.
Pub. in Proceedings of the Conference on Software
Maintenance, Washington, DC, November 11-13,

1985, p69-78.

Keywords: 'Computer programming. Verifying, Prov-

ing, Quality assurance. Validity, 'Software engineer-
ing. Information validation.

The proliferation of software and the increasing com-
plexity of software systems increase the need for soft-

ware maintenance and the importance of software
maintainability. An integrated validation, verification,

and testing (VV and T) program for software is essen-
tial to achieving improved software maintenance and
maintainability. The paper addresses early planning forW and T, issues in selecting standards and analytic

techniques for use throughout the software lifecycle,

and finally the benefits derived from W and T to both
software maintenance and software maintainability.

700,690

PB88-1 52657 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,

MD. Information Systems Engineering Div.

Data Element Standards: Communication Stand-
ards for End Users.
Final rept.,

R. G. Saltman. 1986, 4p
Pub. in Proceedings of the Computer Standards Con-
ference Striking a Balance between Technology, Eco-
nomics, Politics, and Reality-For Substance, Not
Form, San Francisco, CA., May 13-15, 1986, p34-37.

Keywords: Computer networks. Standards, 'Informa-

tion management, 'Data elements, 'Data
transfer(Computers), End use. Costs.

Data element standards are a type of communication
standard, as their function is to maximize the ease of

data interchange among data systems. A new way of

defining the concept of data element and related terms
contributes to the view of a data element as a commu-
nications channel. Data element standards reduce
data collection costs, and improve the consistency of

data derived from different sources. The latter is es-

sential for effective organizational decision making.

Data element standards are an essential component
of information management. Important tasks in data
element standardization are the specification of data
types and naming conventions, the selection of organi-

zational data elements, and the assignment of mainte-

nance responsibilities. Decision making in data ele-

ment standardization must include organizational as
well as technical considerations.

700.691

PB88-153663 PC A12/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD.
Draft Stable Implementation Agreements for Open
Systems Interconnection Protocols. NBS (National

Bureau of Standards) Workshop for Implementors
of Open Systems Interconnection. Version 1, Edi-

tion 0,

R. Rosenthal. Oct 87, 253p NBSIR-87/3674

Keywords: 'Computer networks, Standards, Tests,

Protocols, Agreements, Meetings, 'Open systems
interconnections, QSI, Local area networks. Draft.

The document records current Draft Stable Agree-

ments for Open System Interconnection Protocols

among the organizations participating in the NBS/OSI
Workshop Series for Implementors of QSI Protocols.

This document is updated after each workshop (every

4 months).

700.692

PB88-153713 PC A08/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD.
Ongoing Implementation Agreements for Open
Systems Interconnection Protocols. NBS (National

Bureau of Standards) Workshop for Implementors
of Open Systems Interconnection,
R. Rosenthal. Oct 87, 162p NBSIR-86/3385/7

Keywords: 'Computer networks, Tests, Protocols, Im-

plementation, Standards, Meetings, Agreements,
'Foreign technology, 'Open systems interconnec-

tions, 'Local area networks, OSI.

The document records current agreements on imple-

mentation details of Open System Interconnection

Protocols among the organizations participating in the

NBS/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 (every four months).

Information Processing Standards

700.693

FIPSPUB119 PCE08
National Bureau of Standards (ICST), Gaithersburg,

MD.
Ada. Category: Software Standard. Subcategory:
Programming Language.
Federal information processing standards.

M. V. Vickers. 8 Nov 85, 345p
Errata sheet inserted. Prepared in cooperation with

American National Standards Inst., New York.

Three ring vinyl binder also available. North American
Continent price $6.25; all others write for quote.

Keywords: 'Standards, 'Programming languages. Pro-

gramming manuals. Compilers, Interpreters, 'ADA
programming languages, 'Federal information proc-

essing standards, 'Computer program portability. High
level programming languages.

The publication announces the adoption of American
National Standard Reference Manual for the Ada* Pro-

gramming Language, ANSI/MIL-1815A-1983, as a
Federal Information Processing Standard (FIPS). The
American National Standard Ada, ANSI/MIL-STD-
1815A-1983, specifies the form and meaning of pro-

gram units written in Ada. The purpose of the standard
is to promote portability of Ada programs for use on a
variety of data processing systems. The standard is for

use by implementors as the reference authority in de-

veloping compilers, interpreters, or other forms of high

level language processors; and by other computer pro-

fessionals who need to know the precise syntactic and
semantic rules of the standard.

700.694

FIPS PUB 124 PC A03/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD.
Guideline on Functional Specifications for Data-
base Management Systems. Category: Software.
Subcategory: Data Management Applications.
Federal information processing standards (Final),

C. L. Sheppard. 30 Sep 86, 35p
Three ring vinyl binder also available. North American
Continent price $6.25; all others write for quote.

Keywords: Specifications, Computer systems hard-

ware. Guidelines, 'Data base management systems,
'Federal information processing standards. Global,

Computer software. Data structures.

The Guideline assists the data processing manager in

the specifications of database management functions.

In the Guideline is a framework for gathering and incor-

porating an appropriate set of data management func-

tions into a request for proposals document. The em-
phasis is on the logical separation of the database
management functional specifications, the relationship

among the logical categories, and the recommended
set of sources.

700.695

FIPS PUB 125 PC Ell
National Bureau of Standards (ICST), Gaithersburg,

MD.
MUMPS. Category: Software Standard. Subcatego-
ry: Programming Language.
Federal information processing standards (Final),

M. V. Vickers. c1984, 161p
Prepared in cooperation with American National

Standards Inst., New York.

Three ring vinyl binder also available. North American
Continent price $6.25; all others write for quote.

Keywords: 'Standards, 'Information systems, 'Pro-

gramming languages, 'MUMPS programming lan-

guage, 'Federal information processing standards.

Computer software.

The publication announces the adoption of American
National Standard for Information Processing Systems
Programming Language MUMPS, ANSI/MDC X1 1.1-

1984, as a Federal Information Processing Standard

(FIPS). The American National Standard specifies the

form and meaning of program units written in MUMPS.
The purpose of the standard is to promote portability of

MUMPS programs for use on a variety of data process-

ing systems. The standard is used by implementors as
the reference authority in developing language proces-

sors; and by other computer professionals who need
to know the precise syntactic and semantic rules of the
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language. (Copyright (c) 1984 by American National

Standards Institute, Inc.)

700,696
FIPSPUB126 PCE11
National Bureau of Standards (ICST), Gaithersburg,

MD.
Database Language NDL (Network Database Lan-
guage). Category: Software Standard. Subcatego-

Pf.
Database,

ederal Information processing standards (Final),

J. Sullivan. C1986, 148p
Three ring vinyl binder also available, North American
Continent price $6.25; all others write for quote.

Keywords: 'Programming languages, "Standards,
Data processing. Information systems. Programming
manuals, 'Federal information processing standards.

Computer software, NDL.

The publication announces adoption of American Na-
tional Standard Database Language NDL, ANSI
X3. 133-1986, as a Federal Information Processing
Standard (FIPS). ANSI X3.133-1986, specifies three

languages that make up a network model database
management system. They are: (a) A schema defini-

tion language, for declaring the structures and integrity

constraints of a network structured database; (b) A
subschema definition language, for declaring a user
view of that database; (c) A module language, includ-

ing NDL statements, for declaring the database proce-
dures and executable statements of a specific data-

base application. The purpose of the standard is to

promote portability of database definitions and data-

base application programs between different installa-

tions. The standard is used by implementors as the ref-

erence authority in developing a network model data-
base management system and standard language
interfaces to that database management system; and
by other computer professionals who need to know
the precise syntactic and semantic rules of the stand-
ard.

700,697
FIPS PUB 127 PC E10
National Bureau of Standards (ICST), Gaithersburg,
MD.
Database Language SQL (Structured Query Lan-
guage). Category: Software Standard. Subcatego-
ry: Database.
Federal information processing standards (Final),

J. Sullivan. C1986, 121p
Three ring vinyl binder also available. North American
Continent price $6.25; all others write for quote.

Keywords: 'Programming languages, 'Standards,
Data processing. Information systems. Programming
manuals, 'Federal information processing standards.
Computer software, SQL.

The publication announces adoption of American Na-
tional Standard Database Language SQL, ANSI
X3.135-1986, as a Federal Information Processing
Standard (FIPS). ANSI X3.1 35-1 986 specifies two lan-

guages that make up a relational model database
management system. They are: (a) A schema defini-

tion language, for declaring the structures and integrity

constraints of a database; (b) A module language, in-

cluding SQL statements, for declaring the database
procedures and executable statements of a specific

database application. The purpose of the standard is

to promote portability of database definitions and data-
base application programs between different installa-

tions. The standard is used by implementors as the ref-

erence authority in developing a relational model data-
base management system and standard language
interfaces to that database management system; and
by other computer professionals who need to know
the precise syntactic and semantic rules of the stand-
ard.

700,69a
FIPS PUB 128 PC E13
National Bureau of Standards (ICST), Gaithersburg,
MD.
Computer Graphics Metafile (CGM). Category:
Software Standard. Subcategory: Graphics.
Federal information processing standards (Final),

D. Benigni. 1986, 343p
Prepared in cooperation with American National
Standards Inst., New York.
Three ring vinyl binder also available. North American
Continent price $6.25; all others write for quote.

Keywords: 'Computer graphics, 'Federal information
processing standards. Metafile, 'Software tools,

'Computer program portability.

The publication announces the adoption of the Ameri-
can National Standard for Computer Graphics Meta-
file, ANSI X3. 122- 1986, as a Federal Information Proc-
essing Standard (FIPS). ANSI X3.1 22-1 986 is a graph-
ics data interface standard which specifies a file format
suitable for the description, storage, and communica-
tion of graphical (pictorial) information in a device inde-

pendent manner. The purpose of the standard is to fa-

cilitate the transfer of graphical information between
different graphical software systems, different graphi-

cal devices, and different computer graphics installa-

tions.

700,699
FIPS PUB 129 PC E04
National Bureau of Standards (ICST), Gaithersburg,
MD.
Optical Character Recognition (OCR) - Dot Matrix
Character Sets for OCR-MA. Category: Hardware
Standard. Subcategory: Character Recognition.
Federal information processing standards (Final),

T. C. Bagg. c1987, 41 p
Prepared in cooperation with American National
Standards Committee, New York.

Three ring vinyl binder also available. North American
Continent price $6.25; all others write for quote.

Keyvyords: Standards, Data processing. Cost engi-

neering, 'Optical character recognition, 'Federal infor-

mation processing standards.

The FIPS announces the adoption of the American Na-
tional Standard X3.1 11-1986, Optical Character Rec-
ognition (OCR) - Matrix Character Sets for OCR-MA,
as a Federal Information Processing Standard. The
standard provides the description, scope, and applica-

tion rules for character sets that are generated by low
resolution dot matrix printers and designed to match,
as close as practical, the design of the OCR-A charac-
ter set. A major purpose of this OCR standard is to

reduce the cost of data input into ADP systems which
use Optical Character Recognition (OCR) equipment.

700,700
FIPS PUB-21-2 PC E15
National Bureau of Standards, Gaithersburg, MD.
COBOL. Category: Software Standard. Subcatego-
ry: Programming Language.
Final rept.,

M. V. Vickers. 18 Mar 86, 822p
Supersedes FtPS-PUB-21 -1

.

Three ring vinyl FIPS binder also available, $6.25
N.A.C. Others write for quote.

Keywords: 'Cobol, 'Programming languages, 'Stand-
ards, Data processing. Information systems, Program-
ming manuals, 'Federal information processing stand-
ards, 'High level languages. Computer software.

The publication announces the adoption of American
National Standard Programming Language, COBOL,
ANSI X3.23-1985, as amplified herein, as a Federal In-

formation Processing Standard (FIPS). The revision

supersedes FIPS PUB 21-1 and reflects major
changes and improvements in the COBOL specifica-

tions. It also contains changes to the Objectives, Appli-

cability, and Implementation portions of FIPS PUB 21-

1 to recognize advances in programming language
technology and to provide consistent policy for all

FIPS languages. The American National Standard de-
fines the elements of the COBOL programming lan-

guage and the rules tor their use. The purpose of the
standard is to promote portability of COBOL programs
for use on a variety of data processing systems. The
standard is used by implementors as the reference au-
thority in deve'oping processors and by users who
need to know the precise syntactic and semantic rules

of the standard language.

700,701
FIPS PUB 29-2 PC A02/MF A01
National Bureau of Standards (ICST), Gaithersburg,
MD.
Interpretation Procedures for Federal Information
Processing Standards for Software. Category:
Software Standard. Subcategory: Graphics.
Federal information processing standards (Final),

M. Vickers. 14 Sep 87, 8p
Supersedes FIPS PUB-29-1.

Keywords: 'Computer graphics, 'Programming lan-

guages, 'Standards, 'Federal information processing
standards, 'Computer software.

The purpose of the Federal Information Processing
Standards Publication (FIPS PUB) is to establish the

procedures for requesting a technical interpretation of

any of the Federal Information Processing Standards
(FIPS) for software and for providing a solution to the
request. The FIPS PUB supersedes FIPS PUB 29-1 in

its entirety. The FIPS for software include, but are not
limited to, FIPS programming languages, FIPS data-

base languages, FIPS graphics languages, and FIPS
operating systems languages. The standards are used
as the basis for the implementation of software, valida-

tion of software, or writing of application programs.

700,702
FIPS PUB 5-2 PC A03/MF A01
National Bureau of Standards (ICST), Gaithersburg,
MD.
Codes for the Identification of the States, the Dis-
trict of Columbia and the Outlying Areas of the
United States, and Associated Areas. Category:
Data Standards and Guidelines. Subcategory: Rep-
resentations and Codes.
Federal information processing standards (Final),

R. G. Saltman. 28 May 87, lip
Supersedes FIPS PUB 5-1

.

Three ring vinyl binder also available, North American
Continent price $9.95; all others write for quote.

Keywords: 'Coding, 'Information systems. Standards,
States(United States), Countries, 'Federal information
processing standards, 'Geocoding.

The standard provides a set of two-digit numeric codes
and a set of two-letter alphabetic codes for represent-
ing the 50 states, the District of Columbia and the out-

lying areas of the United States, and associated areas.
The standard covers all land areas under the sover-
eignty of the United States, the freely associated
states of Federated States of Micronesia and Marshall
Islands, and the trust territory of Palau. The revision

supersedes FIPS PUB 5-1 in its entirety.

700.703
FIPS PUB 70-1 PC EOS
National Bureau of Standards, Gaithersburg, MD.
Representation of Geographic Point Locations for
Information Interchange. Category: Data Stand-
ards and Guidelines. Subcategory: Representa-
tions and Codes; Earth Science Series.
Federal information processing standards (Final),

R. G. Saltman. 14 Nov 86, 31 p
Supersedes FIPS PUB 70.

Three ring vinyl binder also available. North American
Continent price $6.25; all others write for quote.

Keywords: 'Geography, 'Location(Position), Stand-
ards, National government. Coordinates, Latitude,

Longitude, Mapping, 'Federal information processing
standards, 'Information transfer.

The standard specifies a uniform format for represent-
ing geographic point location data in digital form for

purposes of information interchange among data sys-

tems. The standard applies only to the three coordi-

nate systems most widely used in the United States to

define the position of a point that may be on, above, or

below the Earth's surface. These systems include:

Latitude and Longitude, Universal Transverse Merca-
tor (UTM), and State Plane Coordinate Systems; all

three are mathematically interconvertible and are offi-

cially recognized by many mapping and surveying
agencies of the Federal and State governments.

700,704
PB87-164067 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,
MD. Systems Components Div.

Verifying Conformance to the X.25 Standard.
Final rept.,

G. E. Clark, and M. K. Wong. Apr 85, 5p
Pub in Data Communication 14, n4 pi 53-1 54, p157-
158, pi 61 Apr 85.

Keywords: 'Telecommunication, 'Standards, Con-
formity, Tests, Reprints, 'Federal information process-
ing standards, 'Computer program verification,

'Packet switching. Compliance, Computer networks.

NBS has developed a set of verification techniques
which can be applied by any organization to determine
compliance with Federal Information Processing
Standard 100, the government's standard for interfac-

ing data terminals and computers to packet switched
data terminals and computers to packet switched data
networks. A fundamental objective of these verifica-

tion tests is concerned with establishing uniform verifi-

cation testing and unambiguous evaluation proce-

700,704 77
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dures to aid government users in acquiring ADP and
telecommunications facilities or services based on the
CCITT X.25 specifications. These tests are designed
for use by vendors and suppliers so as to provide gov-
ernment users with assurance the products they ac-

quire are in conformance with the FIPS 100/FS 1041
specifications and can interwork.

700.705
PB87-179891 PC A04/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD. Center for Programming Science and Technology.
Report on the NBS (National Bureau of Standards)
Software Acceptance Test Workshop, April 1-2,

1986.
Final rept.,

D. R. Wallace, and J. C. Cherniavsky. Mar 87, 52p
NBS/SP-500/146
Also available from Supt. of Docs as SN003-003-
02793-6. Library of Congress catalog card no. 87-

619806.

Keywords: 'Standards, Tests, Standardization, Auto-
mation, Meetings, 'Computer software, 'Software
tools, 'Acceptability, 'National Bureau of Standards,
Computer program verification. Computer program re-

liability.

The document is a report on the Software Acceptance
Test Workshop held at the National Bureau of Stand-
ards, April 1-2, 1986. The workshop consisted of eight

sessions divided over two days. The topics of the first

day's sessions were acceptance testing of off-shelf

software, test case selection techniques, automated
support for software acceptance testing, and software
acceptance criteria. The topics of the second day's
sessions were the management of software accept-
ance testing, standardization issues in software ac-
ceptance testing, research areas for software accept-
ance testing, and the state of practice in software ac-
ceptance testing. The report describes the charges
given to all of the sessions, highlights of discussions
from each of the sessions, and the conclusions of the
workshop. The report is intended for those who pur-

chase, market, develop or maintain software and for

those who are responsible for software acceptance
testing.

700,706
PB88-141130 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,
MD. Center for Computer Systems Engineering.

NBS (National Bureau of Standards) Assistance to
081 (Open Systems Interconnection) Product De-
velopment.
Final rept.,

R. P. Blanc. 1986, 3p
Pub. in Comput. Stand. Interfaces 5, n4 p313-315
1986.

Keywords: 'Computer networks, 'Standards, Product
development. Tests, Specifications, Compatability,
Interfaces, Protocols, Performance tests. Conformity,
Government policies, Requirements, Reprints, 'Open
systems interconnections, 'Commercial sector. Indus-
try, National Bureau of Standards.

A primary objective of the National Bureau of Stand-
ards (NBS) Computer Networking Program is to

achieve Open Systems Interconnection (OSI), consist-

ent with government requirements, through commer-
cial products. The authors now have a number of OSI
standards, but those standards are not really useful

until they are implemented in commercial off-the-shelf

systems. At NBS in the early days of OSI, most of the
resources were devoted to the development of stand-
ard specifications. Now over 90% of the resources go
into helping industry turn those paper specifications

into products. Most of the activities are laboratory
based. They are oriented toward developing testing

mechanisms that industry can use in the development
of compatible OSI products. They also help to organize
the industry to make implementation decisions which
are then reflected in user specifications such as the
Manufacturing Automation Protocol (MAP), and Tech-
nical/Office Protocol (TOP), and Federal Information
Processing Standards (FIPS). To assist implementors
the authors are now conducting three primary activi-

ties: the OSI Implementors Workshop, performance
testing, and conformance testing.

Implementation of OSI Protocols.
Final rept.,

J. Heafner, and R. Blanc. 1985, 5p
Pub. in Conference Record-IEEE (Institute of Electri-

cal and Electronics Engineers) International Confer-
ence on Communications, Chicago, IL, June 23-26,

1985, P614-618.

Keywords: 'Computer networks, 'Standards, Tests,

Specifications, Protocols, Implementation, 'Open sys-

tems interconnections.

The paper describes a test methodology for testing the
correctness of computer network protocols. It de-
scribes a procedure for arriving at consensus among
interested parties concerning implementation details

of a protocol specification. Then a formal process of

testing is described. The results of this procedure are

illustrated by the description of a multi-vendor demon-
stration of correctly operating protocols.

Pattern Recognition & Image
Processing

700,706

PB87-1 32239 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Robot Systems Div.

Design and Function of the NBS (National Bureau
of Standards) Pipelined Image Processing Engine.
Final rept.,

E. W. Kent, M. O. Shneler, and R. Lumia. J. M.
Herriman, R. L. Luck, and G. S. Henrici. 1985, 18p
Pub. in Proceedings of Conference on Vision '85, De-
troit, Ml., March 25-28, 1985, p8.40-8.57.

Keywords: 'Robots, Mapping, Arrays, Television cam-
eras. Feedback, 'Image processing, 'Robot vision,

'Parallel processing. Real time. National Bureau of

Standards.

The Sensory-Interactive Robotics Group of the Nation-
al Bureau of Standards is producing PIPE (Pipelined

Image Processing Engine), an experimental, multi-

stage, multi-pipelined image processing device for re-

search in low-level machine vision. The device can ac-
quire images from a variety of source, such as analog
or digital television cameras, ranging devices, and con-
formal mapping arrays. It can process sequences of

images in real time, through a series of local neighbor-
hood and point operations, under the control of a host
device. Its output can be presented to such devices as
monitors, robot vision systems, iconic to symbolic
mapping devices, and image processing computers.

700,709

PB87-149795 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Metallurgy Div.

Iterative Reconstruction Algorithms: Convergence
as a Function of Spatial Frequency.
Final rept.,

S. J. Norton. 1985, Bp
Pub. in Jnl. of the Optical Society of American A-Optics
and Image Science 2, n1 p6-13 1985.

Keywords: Algorithms, Reprints, 'Image reconstruc-
tion. Image processing, Iterative methods.

An analysis is presented of two well-known iterative

reconstruction-from-projections algorithms, ART (al-

gebraic reconstruction technique) and SIRT (simulta-

neous iterative reconstruction technique), which dem-
onstrates how individual spatial frequency compo-
nents in the image converge at different rates to their

respective object components. The analysis proceeds
by considering the continuous versions of the ART and
SIRT algorithms in the limit of continuous sampling
along the projections and in angle. Explicit conver-
gence formulas are derived which show that the con-
tinuous ART and SIRT algorithms converge to the cor-

rect solutions, that the convergence is geometric, and
how the rate of convergence depends on spatial fre-

quency.

Perimeter of a Fuzzy Set.
Final rept.,

A. Rosenfeld, and S. Haber. 1985, 6p
Pub. in Pattern Recognition 18, n2 pi 25-1 30 1985.

Keywords: 'Pattern recognition. Generalized func-
tions. Convex sets, Reprints, 'Fuzzy sets, 'Image
processing.

In pattern recognition one often wants to measure the
perimeters of regions in Images. This is straightfonvard

if the region is crisply defined, but if it is fuzzy, it is not
obvious how its perimeter can be measured. The
paper proposes a definition of perimeter for fuzzy sub-
sets of the plane, and shows that it reduces to the
standard definition if the fuzzy subset is an ordinary

subset. The isoperimetric inequality does not general-
ize to fuzzy subsets, but certain properties of the pe-
rimeters of convex sets do generalize to fuzzy perim-
eters of convex fuzzy subsets.

700,711

PB87-151874 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Robot Systems Div.

Real-Time Iconic Image Processor.
Final rept.,

R. Lumia, M. O. Shneler, and E. W. Kent. 1985, 6p
Pub. in Proceedings of Institute of Electrical and Elec-

tronics Engineers International Conference on Robot-
ics and Automation, St. Louis, MO., March 25-28,
1985.p873-878.

Keywords: Real time operations, Computer graphics.

Data storage, 'Robot vision, 'Image processing,

'Pipelining(Computers), Computer vision. Host com-
puters. Input output processing. National Bureau of

Standards.

The Sensory-Interactive Robotics Group at the Nation-
al Bureau of Standards is producing PIPE, a pipelined

image-processing engine, for research in low-level ma-
chine vision. PIPE processes sequences of images at

field rates through a series of point and neighborhood
operations. It is divided into a variable number of iden-

tical stages, each of which performs an independent
set of operations on the image data stored in the
stage. A stage control unit determines the sequence of

operations performed within a stage on each image.
The sequence is easily modified by a host computer
during the inter-field interval when all of the stage con-
trol unites can be totally reconfigured. Images flow

through PIPE in several ways. In addition to the (stand-

ard pipeline) 'forward' pathway, where an output image
is sent to the next stage, an output image can also be
sent to the same stage via a 'recursive' pathway and to

the previous stage via a 'retrograde' pathway. As a
result, PIPE can support relaxation operations, tempo-
ral neighborhood operations, and other local oper-
ations.

700,712

PB87-210035 PC A06/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Image Processing for Optical Engineering Applica-
tions,

M. B. Weppner, and M. Young. Apr 87, 105p NBSIR-
87/3065

Keywords: Fourier transformation. Fiber optics. Com-
puter programs, 'Image processing, Computer appli-

cations. Optical fibers. Single mode fibers.

The Internal Report describes the development and
testing of image processing software designed for opti-

cal engineering applications. Image processing func-

tions in this software include two-dimensional Fourier

transforms, convolution, noise reduction, multiple

image resolutions, and low-level image processing
functions. The software also contains image informa-

tion display tools including Gaussian beam and g-pro-

file characterization for optical fiber measurements.
The necessary image file input/output routines are
presented in the software and are used to read and
store images in conjunction with other image process-

ing software, digitizing cameras, and output display de-

vices.

700.707
PB88-152475 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,
MD. Systems and Network Architecture Div.

700.710

PB87- 1 509 18 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Mathematical Analysis Div.

700,713

PB88-147335 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,

MD. Systems Components Div.
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Digitizing Documents: Guideiines for Image Qual-
ity.

Final rept.,

T. C. Bagg. 1 987, 4p
Pub. in Inform 1 , n1 1 p6-9 Nov 87.

Keywords: Reprints, "Image quality, 'Digitized images.
Microimages, Quality index.

The paper relates the Quality Index method for deter-

mining microimage systems quality to the expected
image quality when using raster scanners to digitize

Images.

700.714
PB88-152897 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Robot Systems Div.

incrementai Reconstruction of 3D Scenes from
Muitiple, Complex Images.
Final rept.,

U. Herman, and T. Kanade. 1986, 53p
Pub. in Artificial Intelligence 30, nS p289-341 1 986.

Keywords: Aerial photographs, Photointerpretation,

Reprints, * Image reconstruction, *Computer vision,

Stereoscopic vision, Three dimensional.

The 3-D Mosiac system is a vision system that incre-

mentally reconstructs complex 3D scenes from a se-

quence of images obtained from multiple viewpoints.

The system encompasses several levels of the vision

process, starting with images and ending with symbolic
scene descriptions. The paper describes the various

components of the system, including stereo analysis,

monocular analysis, and constructing and updating the

scene model. In addition, the representation of the
scene model is described. The model is intended for

tasks such as matching, display generation, planning
paths through the scene, and making other decisions
about the scene environment. Examples showing how
the system is used to interpret complex aerial photo-
graphs of urban scenes are presented.

General

700,715
PB87-162103 Not available NTIS
National Bureau of Standards (ICST), Gaithersburg,
MD. Systems and Software Technology Div.

Security for Personal Computers: A Growing Con-
cern.
Final rept.,

D. D. Steinauer. 1 984, 8p
Pub. in Comput. Secur. Jnl. 3, n1 p33-40 1984.

Keywords: Microcomputers, Computers, Security,

'Personal computers, "Computer security, 'Cryptog-
raphy.

The article provides an overview of the special prob-
lems associated with the security of personal comput-
er systems. It focuses on key technical vulnerabilities

and methods to mitigate their effects.

DETECTION &
COUNTERMEASURES

Acoustic Detection

700,716
PATENT-4 517 665 Not available NTIS
Department of Health and Human Services, Washing-
ton, DC.
Acousticaiiy Transparent IHydrophone Probe.
Patent,

A. S. DeReggi, and G. R. Harris. Filed 17 Nov 83,
patented 14 May 85, lOp PB87-184339, PAT-APPL-
6-553 387
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 $1.00.

Keywords: 'Hydrophones, 'Probes, 'Patents, Acous-
tic detection, Transparence, Electrodes, Polymeric
films. Piezoelectric materials, Sensitivity, Vinylidene

fluoride polymers, PAT-CI-367-163.

The invention relates to hydrophones employing pie-

zoelectrically active elements of the polymer mem-
brane type which possess the property of nearly com-
plete acoustical transparency.

700,717
PATENT-4 653 036 Not available NTIS
Department of Health and Human Services, Washing-
ton, DC.
Transducer l-lydrophone with Filled Reservoir.
Patent,

G. R. Harris, and A. S. DeReggi. Filed 23 Oct 84,
patented 24 Mar 87, 8p PB87-1 84321, PAT-APPL-6-
663 969
Supersedes PB85-141778.
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 $1.00.

Keywords: 'Hydrophones, 'Patents, Probes, Ultrason-

ic radiation. Piezoelectric materials, Polymeric films,

Vinylidene fluoride polymers, PAT-CI-367-1 70.

A hydrophone device with one or more very small

active spots located on a large continuous ferroelectric

sheet, such as PVDF, overcomes many of the prob-
lems in prior art constructions associated with the high

dielectric constant of various media in which the
device is used. Additional improvements include in-

creased signal to noise ratio and a sensitivity inde-

pendent of the medium properties. The hydrophone
device includes a piezoelectrically active sheet
stretched and clamped on over the top of a hoop ring.

A backing is attached to the back of the hoop ring. A
low-dielectric material fills the space between the
backing and the sheet. This material eliminates the ca-

pacitive loading effect which would otherwise be pre-

sented by the medium being probed.

700,718
PATENT-4 672 851 Not available NTIS
Department of Commerce, Washington, DC.
Acoustic Evaluation of Thermal Insulation.

Patent,

G. V. Blessing, and D. R. Flynn. Filed 30 May 86,
patented 16 Jun 87, lOp PB87-203121, PAT-APPL-6-
868 483
Supersedes PB86-220324.
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 $1.00.

Keywords: 'Thermal insulation, 'Patents, Acoustic
measurement. Acoustic measuring instruments. Eval-

uation, PAT-CL-73-597.

An acoustic method for measuring the quantity and in-

stalled density of thermal insulation includes introduc-

ing a sensing apparatus comprised of one or two
acoustic transducers which are so placed as to meas-
ure the attenuation and/or phone shift of acoustic
waves passing through the insulation. The thermal
conductivity for a given insulation material may be
monitored as a function of insulation depth by relating

the acoustic amplitude and/or phase to a predeter-
mined relationship for that particular insulation materi-
al. The relationship may be simply a set of tabular
guides relating the quantity of insulation to an ampli-
tude or phase value. This method may be applied to

material in an open space. In the case of an attic en-
closure, the apparatus introduced through a small ceil-

ing hole may be subsequently unfolded or manipulated
to place the transducers and possibly a reflecting

target in the desired location relative to each other for

carrying out the desired measurements.

Optical Detection

700.719
PATENT-4 714 339 Not available NTIS
Department of Commerce, Washington, DC-

Three and Five Axis Laser Traclting Systems.
Patent,

K. C. Lau, and R. J. Hocken. Filed 28 Feb 86,

patented 22 Dec 87, 15p PB88-1 53689, PAT-APPL-
6-834 728
Supersedes PB86-199189.
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: 'Patents, 'Optical tracking. Robots, Track-
ing, Position(Location), 'Laser applications, Three de-
grees of freedom. Five degrees of freedom.

A tracking system for measuring at least the spatial

coordinates of a target and possibly the angular orien-

tation of the target. A collimated beam is directed to

the target and a mirror attached to the target reflects

this beam back to a tracking point. Photosensors at-

tached to the tracking or target point provide error sig-

nals to a servo system which controls optics at the
tracking or target points to provide the direction neces-
sary to accomplish the coincidence of the beams. An
interferometer interferes the source beam with the
beam that has travelled twice between the tracking

and target points in order to measure the separation.

By measuring the directions of the beams relative to

structure attached to the tracking and target points,

the target point can be located in spatial coordinates
and additionally the orientation of the target structure

can be determined.

ELECTROTECHNOLOGY

Antennas

700,720
PB87-152278 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Electronics and Electrical Engineering.

Far-Field Transient Response of an Antenna from
Near-Field Data,
D. A. Hill. Dec 86, 28p NBSIR-86/3063
Sponsored by Defense Nuclear Agency, Washington,
DC.

Keywords: 'Antennas, Far field. Transient response.
Near field. Singularity expansion method. Time
domain. Frequency domain.

The theory for calculating the transient far-field re-

sponse of an antenna from planar near-field data in

either the time domain or the frequency domain has
been developed. A double integral must be evaluated
if the authors begin with time-domain data, but a triple

integral must be evaluated if they begin with frequen-
cy-domain data. However, the frequency-domain inte-

grals are in a form that is suitable for three-dimensional
FFT. Two idealized examples are studied, and identi-

cal results are obtained starting with frequency-domain
or time-domain data. The main practical difficulty in de-
termining the transient response is the large number of

near-field samples that are required. If data are taken
at only a few near-field points, then the singularity ex-
pansion method (SEM) presents a possible method of

determining the complex resonances of the antenna
under test.

700,721
PB87-161428 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Directional Scanning of Complex Electromagnetic
Environments.
Final rept.,

J. Randa, and M. Kanda. Dec 85, 4p
Pub. in Institute of Electrical and Electronics Engineers
Transactions on Antennas and Propagation AP-33,
n12p1413-11416Dec 85.

Keywords: 'Electromagnetic environments. Plane
waves. Reprints, Directional scanning.

A directional scanning technique is formulated for de-
termining characteristics of an electromagnetic (EM)
environment with a relatively small number of meas-

700,721 79
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urements, and results of a simulated application are

presented. The method relies on measurements with a
directional probe to obtain information about the coef-
ficients in a planewave expansion of the field within a
large volume. The simulation indicates that although
the spatial variation of the field can not be accurately

determined, the spatial average of the field intensity

can.

700.722
PB87-161436 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Calibration of Microwave Antenna Gain Standards.
Final rept.,

A. C. Newell, C. F. Stubenrauch, and R. C. Baird. Jan
86, 4p
Pub. in Proceedings of the Institute of Electrical and
Electronics Engineers 74, n1 pi 29-1 32 Jan 86.

Keywords: "Microwave antennas, 'Standards, Preci-

sion, 'Antenna gain, 'Calibration, Near field. Uncer-
tainty.

Techniques for precision calibration of microwave an-

tenna gain standards are described with discussions of

applicability and associated uncertainties. Included are
the three-antenna, extrapolation, swept-frequency,
and near-field techniques.

700,723
PB87-161444 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Results of Planar near Field Testing witii Ultraiow
Sidelobe Antennas.
Final rept.,

A. C. Newell, M. H. Francis, D. P. Kremer, and K. R.

Grimm. 1985, 6p
Contract N00014-83-C-0671
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Proceedings of 1985 AP-S International Sym-
posium on Antennas and Propagation, Vancouver,
Canada, June 17-21, 1985, v2 p693-698.

Keywords: 'Antenna radiation patterns, Measurement,
Tests, 'Antenna lobes, 'Sidelobes, Near field.

An Investigation to demonstrate Planar Near Field

(PNF) measurement accuracy for ultraiow sidelobe an-
tennas is nearing completion at the National Bureau of

Standards, Boulder, CO. The existing NBS scanner
has been modified to accommodate antennas up to

10m long and 4m high. Two antennas will be meas-
ured as a part of this research effort. They are the
AWACS (U.S. Airborne Warning and Control System)
and the ULSA (Ultra Low Sidelobe Antenna), traveling

wave antennas which are respectively 8m X 1 .5m and
6m X 1m. Results of tests to introduce controlled NF
measurement error confirm predicted far field (FF) si-

delobe accuracies at the -60dB level. Additional re-

sults show the utility of a new 2-element probe to

extend sidelobe measurement accuracy by steering a
probe pattern null in the direction of the test antenna's
mainbeam.

700.724
PB87-161469 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Out-of-Band Response of Reflector Antennas.
Final rept.,

D. A. Hill. May 86, lOp
See also report dated April 1 985, PB85-224475.
Pub. in Institute of Electrical and Electronics Engineers
Transactions on Electromagnetic Compatibility EMC-
28, n2 p80-89 May 86.

Keywords; 'Antennas, Responses, Parabolic anten-
nas. Reprints, Out of band response.

The response of reflector antennas to out-of-band fre-

quencies has been analyzed using physical optics. A
simple approximate expression has been obtained for

the effective aperture, and this expression yields both
the receiving pattern and the frequency dependence
of the on-axis gain. The theory has been compared
with published out-of-band measurements, and the
pattern agreement is good, but the measured gain falls

below the theory. This discrepancy is caused by mis-
match loss in the coax-to-waveguide adapter.

700.725
PB87-161485 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Site Attenuation.
Final rept.,

R. G. FitzGerrell. Feb 86, 3p
See also report dated November 1985, PB86-1 69083.
Pub. in Institute of Electrical and Electronics Engineers
Transactions on Electromagnetic Compatibility EMC-
28, n1 p38-40 Feb 86.

Keywords: 'Antennas, Attenuation, Measurement,
Computation, Reprints, 'Site attenuation.

Site attenuation is a measure of performance of an
open test site at frequencies below about 1 GHz.
These sites typically consist of a large obstruction-free

ground plane and the hemisphere above it. Calcula-

tions of site attenuation are presented which provide a
reference for measurements made on a 30- by 60-m
wire-mesh ground screen. Measured data are com-
pared to the calculated results.

700,726
PB87-172011 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Comparison of Measured and Calculated Mutual
Coupling in the Near Field between Microwave An-
tennas.
Final rept.,

C. F. Stubenrauch, and M. H. Francis. Jul 86, 7p
See also report dated Jun 84, PB85-1 05963.
Pub. in Institute of Electrical and Electronics Engineers
Transactions on Antennas and Propagation AP-34, n7
p952-958Jul 86.

Keywords: 'Microwave antennas. Coupled antennas.
Antenna radiation patterns, Measurement, Far field.

Comparison, Reprints, Near field.

Measurements of near-field mutual coupling between
two moderate sized microwave antennas were per-

formed and compared to coupling calculated using re-

cently developed computer programs. Required input

data for the programs are the complex far-field radi-

ation patterns of the antennas and various geometrical
factors describing the relative positions and orienta-

tions of the two antennas. Measured and calculated
coupling as a function of both transverse and radial

displacement showed good agreement.

700,727
PB87-172714 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Near-Field Array of Yagi-Uda Antennas for Electro-
magnetic Susceptibility Testing.
Final rept.,

D. A. Hill, and G. H. Koepke. Nov 86, 9p
See also report dated Jul 85, PB86-1 02688.
Pub. in Institute of Electrical and Electronics Engineers
Transactions on Electromagnetic Compatibility EMC-
28, n4 pi 70-1 78 Nov 86.

Keywords: 'Antenna arrays, Yagi antennas. Electro-

magnetic fields. Electromagnetic susceptibility. Field

tests. Reprints, Near field.

In electromagnetic-susceptibility testing of electronic

equipment, the ideal incident field is a plane wave. To
approximate this condition, a seven-element array of

Yagi-Uda antennas has been constructed and tested

at a frequency of 500 MHz. The element weightings
are determined by a near-field synthesis technique,
which optimizes the uniformity of the field throughout a
rectangular test volume in the near field of the array.

The amplitude and phase of the electric field have
been measured throughout the test volume with a
short-dipole probe, and the agreement with the theory
is excellent.

700,728
PB87-1 72722 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Standard Linear Antennas, 30 MHz to 1000 MHz.
Final rept.,

R. G. FitzGerrell. 1986, 7p
Pub. in Proceedings of International Conference on
Electromagnetic Compatibility (5th), York, England,
October 1-3, 1986, pi 47-1 53.

Keywords: 'Antennas, Very high frequencies. Ultra-

high frequencies, Linear systems, Monopole antennas,
Dipole antennas.

Simple linear antennas are described that are de-
signed to operate in the 30 MHz to 1000 MHz frequen-

cy range. Commercial coaxial hybrid junctions are
used as balanced-to-unbalanced transmission line

transformers (baluns) for the dipole antennas. The
monopoles are fed unbalanced against a large ground
screen. Calculated site attenuation (insertion loss) be-
tween pairs of these antennas over an assumed per-

fectly conducting plane ground is compared to inser-

tion loss data measured using the 30 m by 60 m NBS
ground screen.

700,729
PB87-182895 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Time-Domain Sensors and Radiators.
Final rept.,

M. Kanda. 1986, 53p
Pub. in Time-Domain Measurements in Electromagne-
tics, Chapter 5, pi 22-1 74 1 986.

Keywords: 'Antennas, 'Detectors, Conical antennas,
Loop antennas, Electrical measurement. Time domain.

The purpose of the chapter is to discuss various sen-
sors and radiators commonly used for time domain an-
tenna measurements. The sensors and radiators dis-

cussed here are passive, analog devices which con-
vert the electromagnetic quantity of interest to a volt-

age or current at their terminal ports. Moreover, they
are primary standards in the sense that their transfer

functions can be calculated from their geometries and
are flat (constant) across a wide frequency range. For
their usefulness in electric field strength measure-
ments, linear antennas loaded non-uniformly and con-
tinuously with resistance, or both resistance and ca-
pacitance, are discussed. Also, a conical antenna and
an asymptotic conical antenna are discussed from the
standpoint of improved antenna characteristics. Vari-

ous types of TEM horns are considered for improved
directivity, e.g., a conducting TEM horn, and a resisti-

vely loaded TEM horn. For the magnetic field strength

measurements, a loop antenna with uniform resistive

loading is discussed.

700,730
PB87-210233 PC A03/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

NBS (National Bureau of Standards) Calibration
Procedures for Horizontal Dipole Antennas (25 to
1000 MHz).
Technical note,

D. G. Camell, E. B. Larsen, and J. E. Cruz. Apr 87,

49p NBS/TN-1309
Also available from Supt. of Docs as SN003-003-
02800-2.

Keywords: 'Dipole antennas, Anechoic chambers.
High frequencies. Very high frequencies. Ultrahigh fre-

quencies, 'Calibration, US NBS.

The publication describes the theoretical basis and
test procedures for horizontally polarized dipole cali-

brations at the National Bureau of Standards. Two dif-

ferent techniques and two different test sites are used.

The standard antenna method uses the calculation of

a field strength level, from the response of a simple
half-wave dipole, to calibrate an antenna. This method
is used at an open field site in the frequency range of

25 to 1 000 MHz. The standard field method applies the

theoretical gain equations of waveguides to determine
the field strength level. This latter method is used in an
anechoic chamber in the frequency range of 200 to

1000 MHz. Procedures for both techniques are ex-

plained and measurement setups are illustrated.

Measurement uncertainties are discussed. Sample re-

ports are included for both methods.

700,731
PB87.232567 PC A03/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Analysis of an Array of Log-Periodic Dipole Anten-
nas for Generation Test Fields,

G. H. Koepke, D. A. Hill, and M. T. Ma. Jun 87, 40p
NBSiR-87-3068
Sponsored by Naval Surface Weapons Center, Dahl-

gren, VA.

Keywords: 'Dipole antennas, 'Log periodic antennas,
Electromagnetic fields, Phased arrays. Analysis.

An analysis of log-periodic dipole antennas was ex-

tended to study their use in arrays designed for elec-

tromagnetic susceptibility measurements. Parameters
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of an array of five log-periodic dipole antennas were
calculated and in some cases compared to a single

log-periodic dipole antenna. These parameters were
used to evaluate the tradeoffs that exist in the design

of an optimum transmitting antenna tor susceptibility

measurements.

700,732
PB87-233896 Not available NTIS
Nationai Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Effect of Random Errors in Planar Near-Field
Measurements.
Final rept.,

A. C. Newell, and C. F. Stubenraucn. 1986, 4p
Sponsored by National Aeronautics and Space Admin-
istration, Cleveland, OH. Lewis Research Center.

Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) Antenna and Propagation Soci-

ety Symposium (1986), Philadelphia, PA., June 8-13,

19866H.p195-198.

Keywords; "Antennas, Random error. Phased arrays.

Near field, Sidelobes.

Equations have previously been derived to predict the

effect of systematic errors in planar near-field meas-
urements. Similar expressions for random errors have
not been generally available, although computer simu-

lation has been used to study some specific cases. In

the report, simple general expressions are derived to

predict the effect of random errors that require only

minimal information about the antenna and the error

distributions.

700,733
PB88-120969 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Coupling between Two Antennas Separated by a
Planar Interface.
Final rept.,

D. A. Hill, and K. H. Cavcey. 1987, lOp
Sponsored by Army Belvoir Research and Develop-
ment Center, Fort Belvoir, VA.
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Geoscience and Remote
Sensing GE-25, n4 p422-431 Jul 87.

Keywords: "Antennas, Loop antennas, Dipole mo-
ments, Interfaces, Plane waves. Polarization, S matrix

theory. Reprints, * Metal detectors. Buried objects.

The plane-wave spectrum technique is used to ana-
lyze the coupling between a pair of antennas separat-
ed by a planar interface. Multiple reflections between
the antennas or between either antenna and the inter-

face are included in the formulation. The formulation is

used to model detection of buried objects, and a low-

frequency metal detector example is analyzed in

detail. For a transmitting loop and a buried oblate
spheroid, the plane wave spectrum technique is shown
to agree with well-known quasi-static approximations.
Some experimental results from a 3-kHz metal detec-
tor are also shown.

700,734
PB88-121983 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Out-of-Band Response of Antenna Arrays.
Final rept.,

D. A. Hill. 1987, 4p
See also PB88-121991.
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) International Symposium on
Electromagnetic Compatibility, Atlanta, GA., August
25-27, 1987, p435-438.

Keywords: 'Antenna arrays. Far field, Reflector anten-
nas, Out of band.

The response of anteniia arrays to out-of-band fre-

quencies has been analyzed, using the effective aper-
ture approach. An average value of effective aperture
can be obtained by averaging the incidence angle and
the polarization of the incident field. Far-field patterns
have also been calculated by treating the array ele-
ment excitations as random variables. The random-
ness in the element excitations causes a decrease in

directivity, and an increase in sidelobe level.

700,735
PB88-121991 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Out-of-Band Response of Array Antennas.
Final rept.,

M. H. Francis, and D, A. Hill. 1987, 6p
See also PB88-121983.
Pub. in Proceedings of Antenna Measurement Tech-
niques Association Meeting, Seattle, WA., September
28-October2, 1987, pi 4-1 9.

Keywords: 'Antenna arrays. Near field. Out of band.

The out-of-band response of array antennas was ana-
lyzed from both a theoretical and experimental point of

view. Theory shows that the out-of-band response of

an antenna depends primarily on two factors: the an-

tenna's input impedance, and its directivity. Experi-

ment shows that, for most practical purposes, the out-

of-band response of an antenna can be estimated
from a measurement of the antenna's input reflection

coefficient alone. If the reflection coefficient is low, the

antenna response will be good; if the reflection coeffi-

cient is high, the antenna response will be poor.

700,736
PB88-123732 PC A05/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Extrapolation Range Measurements for Determin-
ing Antenna Gain and Polarization.

Technical note,

A. G. Repjar, A. C. Newell, and D. T. Tamura. Aug
87, 88p NBS/TN-1311
Also available from Supt. of Docs, as SN003-003-
02826-6.

Keywords: 'Antennas, Amplification,

Polarization(Waves), Calibration, Near field.

The extrapolation range measurement technique for

determining the power gain and polarization of anten-
nas at reduced range distances is described. It is

based on a generalized three-antenna approach and
does not require quantitative a priori knowledge of the

antennas. During the past decade, it has been exten-

sively used by the National Bureau of Standards, Boul-

der, Colorado, to calibrate antenna gain standards for

industry and other agencies within + or - 0.1 dB. To
help one understand how calibrations of the accuracy
are achieved, the extrapolation range description in-

cludes discussions on the required theory, the meas-
urement procedures, the range configuration and in-

strumentation, the errors, and some measurement ex-

amples. Recent extensions of the extrapolation

method required for swept/stepped frequency gain
calibrations and for corrections to reduce ground re-

flection effects, are also presented.
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700,737
PATENT-4 638 257 Not available NTIS
Department of Commerce, Washington, DC.
Amplification by a Phase Locked Array of Joseph-
son Junctions.
Patent,

D. G. McDonald. Filed 26 Nov 85, patented 20 Jan
87, 9p PB87-1 50470, PAT-APPL-6-801 972
Supersedes PB86- 166386.
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 $1.00.

Keywords: 'Phase locked systems, 'Amplifiers, *Jo-
sephson junction, 'Patent applications. Amplification,

'Phase locked arrays, PAT-CL-330-61 R.

A Josephson junction amplifier comprises an array of

series connected Josephson junctions which are
maintained in a finite voltage, mutually electromagneti-
cally phase-locked state. An input signal is applied
across a first group of one or more but less than all of

the Josephson junctions, and the output i-, taken
across a second group of the junctions which has a
greater number of junctions than the first group. Alter-

natively, two arrays may be connected in parallel to

provide stable electromagnetic phase locking.

700,738
PB87-153839 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Modeling a Voltage-Locked Josephson Junction
Array Amplifier: Gain, Input Impedance, and Band-
width.
Final rept.,

D. G. McDonald. 1986, lip
Pub. in Jnl. of Applied Physics 60, n9 p3247-3257, 1

Nov 86.

Keywords: 'Josephson junctions, 'Amplifiers, 'Equiv-

alent circuits. Superconductivity, Reprints.

Previously published experimental results are used to

deduce an equivalent circuit for this amplifier, based
on the shunted junction model. It is found that the very
small inductances of the junction shunt resistors play

an important role in determining the shape of the cur-

rent-voltage curves in the voltage-locked region. Once
the circuit is determined using the shunted junction

model a combination of an approximation method (the

method of slowly varying amplitudes) and the shunted
junction model is used to approximately maximize the
power gain of the circuit. Tfie meiximum gain achieved
in these simulations of the two-junction amplifier is

1 1 .3. The gain occurred with a negative resistance

input impedance of -0.41 R and a signal source imped-
ance of 0.1 67R, where R is the junction shunt resist-

ance. It is estimated that the bandwidth of the amplifier

is about 1 GHz.

700.739

PB87-161550 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Quench Circuit for Electronic Instruments Used
with Superconducting Magnets.
Final rept.,

R. G. Benson, R. B. Goldfarb, and E. S. Pittman. Sep
86, 2p
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC.
Pub. in Cryogenics 26, p482-483 Aug-Sep 86.

Keywords: 'Superconducting magnets, 'Electrically

powered instruments. Protection, Reprints, Quench-
ing.

A multifunction circuit is described that protects instru-

ments connected or coupled to a superconducting
magnet in the event of a quench.

700,740

PB87-179420 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Wide-Band Low Noise MM-Wave SIS Mixers with a
Single Tuning Element.
Final rept.,

A. V. Raisanen, D. G. Crete, P. L. Richards, and F. L.

Lloyd. 1986, 18p
Sponsored by Office of Naval Research, Arlington,

VA., and Air Force Office of Scientific Research, Boil-

ing AFB, DC.
Pub. in International Jnl. of Infrared and Millimeter

Waves 7, n1 2 pi 835-1 852 1 986.

Keywords: Extremely high frequencies. Millimeter

waves. Reprints, *Mixers(Electronics), Quasi particles.

Low noise.

Several SIS quasiparticle mixers have been designed
and tested for the frequency range from 80 to 115
GHz. The sliding backshort is the only adjustable RF
tuning element. The RF filter reactance is used as a
fixed RF matching element. A mixer which uses a
single 2x2 micrometer squares Pb-alloy junction in a
quarter-height waveguide mount has a coupled con-
version gain of GM(DSB) equals 2.6 + or - 0.5 dB with

an associated noise temperature of TM(DSB) = 16.4

+ or - 1.8 K at the best DSB operation point. The re-

ceiver noise temperature TR(DSB) is 27.5 + or - for

the mixer test apparatus. The mixer provides a SSB
receiver noise temperature below 50K over the fre-

quency range from 91 to 96 GHz, the minimum being
TR(SSB) equals 44 + or - 4 K. Another mixer with an
array of five 5x5 micrometers suares junction in series

in a full-height waveguide mount has much lower noise
temperature TM(DSB) equals 6.6 + or - 1 .6 K, but less

gain GM(DSB) = -5.1 + or- -5.1 +or-0.5dB.

700,741

PB87-180907 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

700,741 81



ELECTROTECHNOLOGY

Circuits

Low Noise SIS Mixer with Gain for 80-11 5 GHz.
Final rept.,

A. V. Raisanen, D. G. Crete, P. L. Richards, and F. L.

Lloyd. 1986, 4p
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC.
Pub. in Proceedings of ESA Worl<shop on a Space-
Borne Sub-Millimetre Astronomy Mission, Segovia,
Spain, June 4-7, 1986, p255-258

Keywords: Extremely high frequencies. Millimeter

waves, *Mixers(Electronics), Quasi particles, Low
noise.

Several SIS quasiparticle mixers have been designed
and tested for the frequency range from 80 to 115
GHz. The sliding backshort is the only adjustable RF-
tuning element. The RF-filter reactance is used as a
fixed RF-matching element. A mixer which uses a
single 2x2 micrometers squared Pb-alloy junction in a
1/4-height waveguide mount has a coupled conver-
sion gain of GM(DSB) = 2.6 + or - 0.5 dB with an
associated noise temperature of TM(DSB) =16.4 -i-

or - 1 .8 K at the best DSB operation point. The receiver

noise temperature TR(DSB) is noise temperature
below 50 K over the frequency range from 91 to 96
GHz, the minimum being TR(SSB) equals 44 + or - 4
K.
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Performance of Arrays of SIS Junctions in Hetero-
dyne Mixers.
Final rept.,

D. G. Crete, W. R. McGrath, P. L. Richards, and F. L.

Lloyd. 1987, 6p
Sponsored by Office of Naval Research, Washington,
DC, and Air Force Office of Scientific Research, Boil-

ing AFB, DC.
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Microwave Theory and Tech-
niques MTT-35, n4 p435-440 Apr 87.

Keywords: Josephson junctions. Millimeter waves. Ex-
tremely high frequencies. Performance, Arrays, Re-
prints, *Mixers(Electronics).

A systematic experimental study was made of the per-

formance of millimeter-wave quasiparticle heterodyne
mixers which use arrays of SIS tunnel junctions. Sets
of arrays with N = 1, 5, 10, 25, and 50 junctions in

series were fabricated by photolithography. All of the
arrays in a given set were made on a single silicon

wafer so that their response time parameter (omega
sub s) (R sub N)C would be the same. Junction areas
were scaled so that the total impedance was the same
for each array in a set. EJets of arrays from four wafers
with values of (omega sub s)(R sub N)C ranging from
2.6 to 13 were evaluated in mixers at 33 and 36 GHz.

700,743

PB87-191136 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Phase Lock of a Long Josephson Junction to an
External Microwave Source.
Final rept.,

M. Cirillo, and F. L. Lloyd. 1987, 5p
Pub. in Jnl. of Applied Physics 61, n7 p2581-2585, 1

Apr 87.

Keywords: 'Josephson junctions, 'Microwave oscilla-

tors, "Phased locl<ed systems. Reprints.

A long Josephson junction dc biased on a zero-field

singularity and emitting radiation at microwave fre-

quencies was irradiated with external microwave
power. This power can be supplied either by a room-
temperature oscillator or by another long junction. It

was found that the oscillations of the junction can co-
herently lock to the external signal for frequency inter-

vals ranging from 500 MHz. The dependence of the
width of these intervals of coherence on the external
microwave power was measured for the case in which
the power is generated by a room-temperature oscilla-

tor.

700,744

PB87-201687 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

Precision Power Amplifier for Power/Energy Cali-

bration Applications.
Final rept.,

O. B. Laug. 1987, 6p
Pub. in Proceedings of the Institute of Electrical and
Electronics Engineers Instrumentation and Measure-
ment Technology Conference, Boston, MA, April 27-

29, 1987, pi 29-1 34 1987.

Keywords: * Power amplifiers. Metal oxide transistors.

Field effect transistors, MOSFET.

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
dual-channel digital generator to provide the nominal
1 20 or 240 rms voltage component of a 'phantom' cali-

bration power source. The amplifier has a fixed gain of

40 and can provide a maximum output voltage swing of

970 volts peak-to-peak or 340 V rms at 100 -f or -5

rms. The bandwidth is from dc to 1 50 kHz and at 60 Hz
the observed no-load, short-term amplitude and phase
instabilities are -i- or - 5 ppm and + or - 5 microra-

dians, respectively. The amplifier design uses high

voltage N-channel MOSFETs 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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PB88-109095 Not available NTIS
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Calibrating a Dual Six-Port or Four-Port for Meas-
uring Two-Ports with Any Connectors.
Final rept.,

C. A. Hoer, and G. F. Engen. 1986, 4p
Pub. in 1986 IEEE (Institute of Electrical and Electron-

ics Engineers) MTT-S Digest, p665-668 1986.

Keywords: * Network analyzers. Electrical measure-
ment. Phase shift. Reflection, Scattering, Attenuation,

Reprints, "Automatic network analyzers, Calibration,

Six port, Four port. Two port.

A technique is described for calibrating a dual six-port

or four-port ANA so that the scattering parameters of

two-port devices having any combination of connec-
tors can be measured. The technique is a generaliza-

tion of the 'thru-reflect-line' (TRL) calibration technique
in which the 'thru' is replaced with a second length of

precision transmission line.

700,746
PB88-109152 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

On-Line Accuracy Assessment for the Dual Six-

Port ANA (Automatic Network Analyzer): Back-
ground and Theory.
Final rept.,

G. F. Engen. 1987, 6p
See alsoPB88-109160.
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-36, n2 p501 -506 Jun 87.

Keywords: "Network analyzers. Electrical measure-
ment. Microwave equipment. Metrology, Accuracy,
Reprints, "Automatic network analyzers, On line sys-

tems. Six port.

One of the major challenges confronting the micro-

wave metrologist today is that of providing an accuracy
assessment for the automatic network analyzer (ANA).
The paper provides the background and theory for the
recently developed on-line solution now in use with the
six-port systems at the National Bureau of Standards.

700,747
PB^8-109160 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

On-Line Accuracy Assessment for the Dual Six-

Port ANA (Automatic Network Analyzer): Back-
ground and Theory.
Final rept.,

G. F. Engen 1986, 1p
SeealsoPB88-109152.
Pub. in Proceedings of Conference on Precision Elec-

tromagnetic Measurement, Gaithersburg, MD., June
23-27, 1986, p236.

Keywords: "Network analyzers. Electrical measure-
ment. Microwave equipment, Metrology, Accuracy,
"Automatic network analyzer. On line systems, Six

port.

One of the major challenges confronting the micro-
wave metrologist today is tliat of providing an accuracy
assessment for the automatic network analyzer (ANA).
This provides the background and theory for the re-

cently developed on-line solution now in use with the
six-port systems at the National Bureau of Standards.
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On-Line Accuracy Assessment for the Dual Six-
Port ANA (Automatic Network Analyzer): Exten-
sion to Nonmating Connectors.
Final repL,

C. A. Hoer, and G. F. Engen. 1987, 6p
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Pub. in IEEE (Institute of Electrical and Electronics En-
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Keywords: 'i\letwork ai.alyzers. Electrical measure-
ment. Electrical impedance. Electric connectors, Error

analysis. Reflection, Scattering, Accuracy, Reprints,

"Automatic network analyzers. On line systems, Six

port.

A technique is described for calibrating a dual six-port

or four-port automatic network analyzer (ANA) so that

the scattering parameters of two-port devices having
any combination of connectors can be measured. The
technique is a generalization of the 'thru-reflect-line'

(TRL) calibration technique in which the thru is re-

placed with a second length of precision transmission
line. Expressions for errors associated with the second
line are derived.
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On-Line Accuracy Assessment for the Dual Six-

Port ANA (Automatic Network Analyzer): Exten-
sion to Non-Mating Connectors.
Final rept.,

C. A. Hoer, and G. F. Engen. 1986, 2p
See also PB88- 109202.
Pub. in Proceedings of Conference on Precision Elec-

tromagnetic Measurements, Gaithersburg, MD., June
23-27, 1986, p241-242.

Keywords: "Network analyzers, Electrical measure-
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flection, Scattering, Attenuation, Accuracy, "Automatic
network analyzers. On line systems, Six port. Calibra-

tion.

In a series of companion papers the background,
theory, and experimental results have been presented
for a real-time on-line accuracy assessment for the

dual six-port ANA. As formulated, however, the proce-

dures are based on the thru-reflect-line (TRL) calibra-

tion procedure which, in turn, assumes that the con-
nector interface is of the 'sexless' variety. The paper
extends the methodology to mating (e.g. Type N) con-
nector types and also to devices with 'non-insertable'

connectors.
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PB88-109228 Not available NTIS
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On-Line Accuracy Assessment for the Dual Six-

Port ANA (Automatic Network Analyzer): Treat-

ment of Systematic Errors.

Final rept.,
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Keywords: "Network analyzers. Electrical measure-
ment. Electrical impedance. Microwave equipment,
Reflection, Scattering, Accuracy, Error analysis, Re-
flectometers. Reprints, "Automatic network analyzers.

On line systems. Six port. Four port.

Expressions are derived for calculating estimates of

the systematic errors in dual six-port or four-port meas-
urements of reflection coefficient and scattering pa-

rameters due to impertections in the transmission-line

standard used to calibrate the system. A new mathe-
matical model for a four-port reflectometer makes it

easier to visualize and analyze these errors. In the new

82
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model, two of the three parameters needed to charac-

terize a four-port can be determined without standards.

All imperfections in the standard perturb only the third

parameter which acts as an impedance transformer.

PB^8-109236 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

On-Llne Accuracy Assessment for the Dual Six-

Port ANA (Automatic Network Analyzer): Treat-

ment of Systematic Errors.

Final rept.,

C. A. Hoer. 1986, 2p
See also PB88-1 09228.
Pub. in Proceedings of Conference on Precision Elec-

tromagnetic Measurements, Gaithersburg, MD., June
23-27, 1986, p238-239.

Keywords: "Network analyzers. Electrical measure-
ment. Electrical impedance, Error analysis, Reflecto-

meters, Reflection, Scattering, Accuracy, 'Automatic
network analyzers, On line systems. Six port. Four
port.

Expressions are derived for calculating systematic

errors in dual six-port or four-port measurements of re-

flection coefficient and scattering parameters due to

imperfections in the transmission line standard used to

calibrate tfie system. A new mathematical model for a
four-port reflectometer makes it easier to visualize and
analyze these errors.
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On-Line Accuracy Assessment for the Dual Six-

Port ANA (Automatic Network Analyzer): Experi-

mental Results.
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Keywords: "Network analyzers. Electrical measure-
ment. Electrical impedance, Microwave equipment.
Reflection, Accuracy, Estimates, Reprints, "Automatic
network analyzers. On line systems, Six port.

The accuracy of a modern automatic network analyzer
(ANA) is a function of a number of variables. Connec-
tor quality, operator technique, system hardware, and
system calibration are just a few of the many param-
eters that affect the day-to-day accuracy of an auto-
mated system. The paper describes the results of the
current efforts at NBS to implement on-line accuracy
estimates for its dual six-port network analyzers. Re-
sults are presented showing uncertainty estimates ob-
tained in quasi-real time during the measurement of

customers devices.

700,753
PB88-109277 Not available NTIS
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On-Llne Accuracy Assessment for the Dual Six-
Port ANA (Automatic Network Analyzer): Experi-
mental Results.
Final rept.,
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Keywords: "Network analyzers. Electrical measure-
ment. Electrical impedance. Reflection, Accuracy, Es-
timates, "Automatic network analyzers. On line sys-
tems. Six port.

The accuracy of a modern automatic network analyzer
is a function of a number of variables. Connector qual-
ity, operator technique, system hardware, and system
calibration are just a few of the many variables that can
affect the day-to-day accuracy. The talk describes the
results of the current efforts at NBS to implement
online accuracy estimates for its Dual Six-Port network
analyzers. Results are presented showing uncertainty
estimates obtained in quasi-real time during the meas-
urement of customers' devices.
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On-Line Accuracy Assessment for the Dual Six-

Port ANA (Automatic Network Analyzer): Statisti-

cal Methods for Random Errors.
Final rept.,
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Keywords: "Network analyzers. Electrical measure-
ment. Random error. Standard deviation, Accuracy,

Reprints, "Automatic network analyzers. Nonlinear es-

timation. Six port. Calibration, Uncertainty, On line sys-

tems.

A basic property of a measurement process is that re-

peated observations of the same quantity will not give

identical results due to the presence of random errors.

In order to assess the effects of random errors in the

authors measurement process, they need to build in

redundancy. The paper presents a brief summary of

the statistical methods used to evaluate the random
errors in dual six-port measurements of reflection coef-

ficient and scattering parameters.
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On-Line Accuracy Assessment for the Dual Six-

Port ANA (Automatic Network Analyzer): Statisti-

cal Methods for Random Errors.
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Keywords: "Network analyzer. Electrical measure-
ment. Random error. Least squares method, Accura-
cy, "Automatic network analyzers, On line systems.
Six port.

A basic property of a measurement process is that re-

peated observations of the same quantity will not give

identical results due to the presence of random errors.

In order to access the effects of random errors in the

authors measurement process, they need to build in

redundancy. The paper presents the statistical meth-
ods which convert the redundancy built into the Dual
Six-Port Automatic Network Analyzer (ANA) into

meaningful estimates of the random errors.

700,756
PB88- 1 1 1182 Not available NTIS
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Test-Point Selection and Testability Measures via

OR Factorization of Linear Models.
Final repL,
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Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-36, n2 P406-410 Jun 87.

Keywords: Electrical faults, Selection, Mathematical
models, Algorirthms, Reprints, "Electrical networks.
Test methods. Factorization, Calibration.

An efficient algorithm is presented for selecting test

points for use in applications such as calibration and
fault diagnosis of electronic networks. The algorithm,

based on OR factorization of the circuit sensitivity

matrix, minimizes the prediction or estimation errors

which result from random measurement error. A defini-

tion of testability based on the concept of minimum es-

timation error is also introduced. Practical examples
are given.
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Design and Characterization of a Programmable
Step Generator with Very Fast Settling Perform-
ance.
Final rept.,

H. K. Schoenwetter. 1 987, 5p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-36, n2 p428-432 Jun 87.

Keywords: "Pulse generators. Step response, Preci-

sion, Design, Reprints, Computer applications.

A pulse generator for testing the step response of

waveform recorders is described. The initial and final

levels of voltage steps are each programmable within

the range of plus or minus 1 V for a 50-ohm termina-

tion. Voltage steps within the range settle to within plus

or minus 0.2 and plus or minus 0.1 percent of full-scale

range (FSR) in approximately 4 and 6 ns, respectively.

The 1 0-90 percent transition duration (TR) is approxi-

mately 1 .7 ns.
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PB88-111216 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Active High-Voltage Divider and Phase Shifter.

Final rept.,

O. Petersons, and S. P. Mehta. 1 987, 7p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-36, n2 p362-368 Jun 87.

Keywords: "Voltage dividers, "Phase shift circuits,

Power measurement. Design, Reprints, Calibration.

An instrument combining the functions of an active

high voltage divider and a phase shifter designed to

yield small phase-angle uncertainties within 20 mi-

crorad is described. It is based on a circuit employing a
feedback amplifier and a controlled source. The pres-

ence of the controlled source greatly reduces the po-
tential for dynamic instabilities of the feedback loop

and effectively eliminates the errors associated with

the finite gain of the amplifier. Design and construction

details and the results of the accuracy evaluation are

presented.

700,759

PB88-117577 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Series-Array Josephson Voltage Standards.
Final rept.,

R. L. Kautz, C. A. Hamilton, and F. L. Lloyd. 1987, 8p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Magnetics MAG-23, n2

P883-890 Mar 87.

Keywords: "Josephson functions, "Standards, Phase
locked systems, Superconductivity, Reprints, "Voltage
standards. Chaos.

Series arrays typically including 1 500 Josephson junc-

tions driven at 90 GHz have been used to generate
quantized reference voltages in excess of I V. Such
standards simplify the procedure and reduce the
measurement uncertainities in the calibration of elec-

trochemical cells.

700,760
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Automated Potentiometric System for Precision
Measurement of the Quantized Hall Resistance,
G. M. Reedtz, and M. E. Cage. 1987, 8p
Prepared in cooperation with Istituto Elettrotecnico

Nazionale Galileo Ferraris, Turin (Italy).

Included in Jnl. of Research of the National Bureau of

Standards, v92 n5 p303-31 0 Sep-Oct 87.

Keywords: "Hall effect, "Potentiometers(lnstruments),
Electrical measurement. Precision, "Quantum Hall

effect, Resistance standards. Ohm, Automatic.

The paper describes the development of an automat-
ed potentiometric measurement system that is used to

compare the quantized Hall resistance with that of

wire-wound reference resistors having the same nomi-
nal value. Conceptual considerations, along with the
major practical problems associated with this method,
are presented. The authors then report experimental
results which demonstrate that this measurement
system is accurate to within a 0.0007 ppm one stand-
ard deviation uncertainty.
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Low Noise Cascode Amplifier,
S. R. Jefferts, and F. L Walls. 1987, 4p
Prepared in cooperation with Joint Inst, for Lab. Astro-

physics, Boulder, CO.
Included in Jnl. of Research of the National Bureau of

Standards, v92 n6 p383-386 Nov-Dec 87.

Keywords: 'Amplifiers, Transistor amplifiers. Field

effect transistors. Equivalent circuits. Performance,
Design, 'Cascode amplifiers. Low noise. Schematic
diagrams, Penning traps. Ion traps.

The article discusses the design, schematics, and per-

formance of a very low noise FET cascode input ampli-

fier. This amplifier has noise performance of less than
1 .2 nV/(Hz to the 1 /2 power) and 0.25 fA/(Hz to the 1 /

2 power) over the 500 Hz to 50 kHz frequency range.

The amplifier is presently being used in conjunction
with a Penning ion trap but is applicable to a wide vari-

ety of uses requiring low noise gain in the 1 Hz to 30
MHz frequency range.

700,762
PB88-1 38755 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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High Accuracy, 10 Hz • 1 MHz Automatic AC Volt-

age Calibration System.
Final repL,

N. M. Oldham, M. E. Parker, A. Young, and A. G.
Smith. 1987, 5p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-36, n4 p883-887 Dec 87.

Keywords: 'Voltmeters, Voltage measuring instru-

ments. Alternating current. Converters, Reprints, 'Cali-

bration, High accuracy. Automatic.

An automatic system for calibrating high-accuracy ac
voltmeters and calibrators is described. The system is

based on traditional coaxial, thermal voltage convert-
ers to provide ac voltage measurement uncertainties

of 5-20 ppm in the audiofrequency range and 5-250
ppm over the full range from 10 Hz to 1 MHz at vol-

tages between 0.5-600 V. Lower levels (0.01-0.5 V)

are realized using wideband inductive dividers. Spe-
cialized hardware and measurement techniques make
it possible to achieve these uncertainties in test peri-

ods of approximately 1 min. Random errors introduced
by the measurement system are typically less than 2
ppm (one standard deviation).

700.763
PB88-152830 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Electricity Div.

Automated Thermal Voltage Converter Intercom-
Parisons.
inal rept.,

J. R. Kinard, E. S. Williams, and T. E. Lipe. 1986, 3p
Pub. in Proceedings of the IEEE (Institute of Electrical

and Electronics Engineers) 74, n1 pi 05-1 07 Jan 86.

Keywords: Comparators, Automation, Reprints, 'Volt-

age converters (Ac to AC), 'Voltage converters (Dc to

dc). Calibration, IEEE-488 standard, Intercomparison.

An automated system for the intercomparison of ther-

mal voltage converters at the National Bureau of

Standards-Gaithersburg is described. It employs a
two-channel comparator with components interfaced
using the IEEE-488 bus standard. The design and per-

formance of the system are presented, and several ad-
vantages and disadvantages of this and other auto-
mated comparator systems are discussed.

700,764
PB88-153911 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Automatic Frequency Response of Frequency-
Modulated Generators Using the Bessel Method.
Final rept.,

J. R. Major, E. M. Livingston, and R. T. Adair. 1985,
23p
See also PB86-1 22801. Sponsored by Army Commu-
nications-Electronics Command, Fort Monmouth, NJ.
Pub. in Proceedings of the Annual Test and Measure-
ment World Expo (4th), San Jose, CA., May 14-16,

1985, v1 P78-100.

Keywords: 'Signal generators, 'Frequency response.
Frequency modulation. Curve fitting. Frequency
meters, Bessel null.

The paper describes a Bessel null technique to meas-
ure the frequency response of a frequency-modulated

rf carrier and a program to automate frequency re-

sponse measurements of signal generators with

output frequencies from 0.450 to 2000 MHz. The
measurements obtained using this technique are more
accurate than those obtained by a highly trained tech-
nician using a manual system. Automated measure-
ment of the process is desirable since the manual
method is subject to the following problems: (1) exces-
sive time; (2) error in finding the null; and, (3) lack of

assurance that the null is the first Bessel null. Automat-
ed measurements can be performed using a system
controller, a spectrum analyzer, a function generator,
and a voltmeter (all of which are compatible and con-
trollable remotely).

Electromechanical Devices

700,765

PB88-109251 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Study of Measurements of Connector Repeatabi-
lity Using Highly Reflecting Loads.
Final rept.,

J. R. Juroshek. 1987, 4p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Microwave Theory and Tech-
niques MTT-35, n4 p457-460 Apr 87.

Keywords: 'Electric connectors. Electrical measure-
ment, Radio frequencies. Transmission lines, Repro-
ducibility, Network analyzers. Reprints, Reflection co-
efficients. Automatic network analyzers.

The paper investigates the repeatability of measure-
ments of the reflection coefficient Gamma of highly re-

flecting devices with changes in the RF connector
joint. The changes in the connector joint are due to

disconnecting and reconnecting the connector pair. It

is shown that many of the measurement discrepancies
observed in practice can be explained with a simple
connector model. The paper shows that the sensitivity

of measuring RF connector changes can be increased
by using highly reflecting loads. The basic principles

described in the paper should be beneficial to connec-
tor designers who need to observe small changes in

connector parameters and to the work of calibration

standards designers, where small connector imperfec-
tions are a major part of their measurement uncertain-

ty-

Optoelectronic Devices & Systems
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PB87-161659 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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Semiquantitative Model for the Oxide Bias Experi-
ment and Its Application to the Study of p(1-i-)

nn(1 -h) Photodiode Degradation.
Final rept.,

J. Verdebout. 1984, 6p
Pub. in Applied Optics 23, n23 p4339-4344, 1 Dec 84.

Keywords: 'Photodiodes, Silicon dioxide, Silicon,

Interfaces, Efficiency, Reprints.

A model is presented to explain the effect of oxide bias

on photodiode collection efficiency. It attempts to dis-

tinguish the effects of charge density from those of re-

combination velocity at the Si-Si02 interface. It has
been tested by comparison with experimental oxide-

bias curves recorded on a p(+)nn(-i-) photodiode with

a thermally grown oxide at different stages of its degra-
dation by excessive oxide bias and partial restoration

by exposure to UV radiation. The results indicate that

both the interface charge density and trap density are

affected in the degradation process. This study has
also shown that oxide bias does not restore the collec-

tion efficiency strictly to unity.
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Keywords: 'Ultraviolet detectors, 'Standards, 'Far ul-

traviolet radiation, Photodiodes, Quantum efficiency,

Calibration, Photoionization, US NBS.

A description is given of the NBS program in which
special photodiodes for the far ultraviolet spectral

region (5-254 nm) are made available as transfer

standards. These detectors are calibrated in terms of

quantum efficiency (photoelectrons per incident

photon) as a function of wavelength. Descriptions are
also given of the calibration principles, calibration sys-

tems, and photodiode types involved in this program.
Calibrations reference to the photoionization of rare

gases.
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National Bureau of Standards (NML), Gaithersburg,
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Final rept.,

L. R. Canfield, and N. Swanson. Jun 87, 89p NBS/
SP-250/2
See also PB87-1 79883. Also available from Supt. of

Docs as SN003-003-02810-0. Library of Congress
catalog card no. 87-61 9832.

Keywords: 'Ultraviolet detectors, 'Far ultraviolet radi-

ation, 'Photodiodes, 'Standards, Quantum efficiency,

'Calibration, Transfer standards, Photoionization, US
NBS.

A description is given of the NBS program in which
special photodiodes for the far ultraviolet spectral

region (5-254nm) are made available as transfer

standards. These detectors are calibrated in terms of

quantum efficiency (photoelectrons per incident

photon) as a function of wavelength. Descriptions are
also given of the calibration principles, calibration sys-

tems, and photodiode types involved in this program.
Calibrations reference to the photoionization of rare

gases.

700,769

PB87-234001 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Radiometric Physics Div.

Photodiode Quantum Efficiency Enhancement.
Final rept.,

R. L. Booker, and J. C. Geist. Jul 82, 11p
Pub. in Optical Radiation News, n40 p1-1 1 Jul 82.

Keywords: 'Photodiodes, Quantum efficiency, Re-
prints.

The newsletter contains descriptions of technical pro-

cedures and results of the NBS program in radiometry,

photometry, and spectrophotometry, and reports of

significant meetings in the field.

700,770

PB88-139027 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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Silicon Photodiode Physics as a Basis for Accu-
rate Radiometry.
Final rept.,

J. Geist. 1985, 4p
Pub. in Transducers '85: Proceedings of the Interna-

tional Conference on Solid-State Sensors and Actu-

ators-Digest of Technical Papers, Philadelphia, PA.,

June 11-14,1 985, p266-269.

Keywords: 'Photodiodes, 'Radiometry, Silicon, Stand-
ards, Quantum efficiency. Reviews.

The physics behind the operation of silicon photo-

diodes is reviewed from the point of view of their use
as standards of quantum efficiency in radiometric

measurements.
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PB88-147582 Not available NTIS
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Numerical Study of Currents and Fields in a Photo-
conductive Detector.
Final rept.,

R. L. Peterson. 1987, 8p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Jnl. of Quantum Electronics QE-23, n7 p1 1 85-

1192 Jul 87.

Keywords: *Pfiotoconductive cells, "Photodetectors,

Reprints, Schottky diodes. Picosecond pulses. Suc-
cessive overrelaxation metfiod.

A numerical study of the current, field, and carrier den-
sity distributions within a photoconductive detector is

presented. The photodetector, an interdigitated

Schottky barrier diode, is made with metallic fingers of

alternating voltage bias on a thin semiconductor layer

grown on a transparent dielectric substrate. The Pols-

son and continuity equations for electrons and holes
are treated in two dimensions. A modified successive
line overrelaxation method, faster than the capaci-

tance matrix method, is developed as the Poisson
solver. A simple alternative to the Scharfetter-Gummel
treatment of current density is also introduced. The au-

thors investigate steady-state cases with and without
optical illumination, and transient responses to pico-

second optical pulses.

Power & Signal Transmission Devices

700,772
PB87-161501 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Approach for Evaluating Effects of Wail Losses on
Quarter-Wave Short-Circuit Impedance Standards.
Final rept.,

H. B. Sequeira, and B. C. Yates. Nov 85, 4p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Microwave Theory and Tech-
niques MTT-33, n1 1 pi 1 06-1 1 09 Nov 85.

Keywords: 'Waveguides, 'Electrical impedance,
'Standards, Perturbation theory. Transmission loss,

Power loss, Reflection, Reprints, Coaxial configura-

tions.

The conservation of energy principle and first-order

perturbation theory have been applied to obtain formu-
las for the physical lengths and reflection coefficient

magnitudes of quarter-wave coaxial and rectangular
waveguide short-circuit impedance standards. The ex-
pressions for the physical lengths ensure zero phase
angle at the mating interface when wall losses are
present. The method can be extended to include small
dielectric and magnetic losses, and requires only
knowledge of the loss-free solutions. It can also be ap-
plied to other waveguiding structures which support
uncoupled modes.

700,773
PB88-131677 PC A03/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Investigation of a Ray-Mode Representation of the
Green's Function in a Rectangular Cavity.
Technical note,

D. I. Wu, and D. C. Chang. Sep 87, 48p NBS/TN-
1312
Also available from Supt. of Docs as SN003-003-
02832-1. Prepared in cooperation with Colorado Univ.

at Boulder.

Keywords: 'Green function, 'Reverberation cham-
bers, Poisson transformation. Modal response, Rec-
tangular waveguides, Numerical solution.

It is known that a point-source excited field in a rectan-
gular cavity can be represented either in terms of sum-
mation of modes or in terms of rays produced by the
equivalent image sources. Both representations in-

volve series that are slowly convergent, so computa-
tion of fields inside the cavity is difficult. To obtain a
numerically efficient scheme, a hybrid ray-mode repre-
sentation is developed here using the finite Poisson
summation formula. The modal representation is modi-
fied in such a way that all the modes near resonance
are retained while the truncated remainder of the
mode series is expressed in terms of a weighted con-
tribution of rays. For a large cavity, the contribution of
rays from far away images becomes small, therefore
the ray sum can be approximated by one or two domi-

nant terms without a loss of numerical accuracy. To
illustrate the accuracy and the computational simplifi-

cation of this ray-mode representation, numerical ex-

amples are included with the conventional mode
series (summed at the expense of long computation
time) serving as a reference.

700,774
PB88-139142 Not available NTIS
National Bureau of Standards (IMSE), Boulder, CO.
Fracture and Deformation Div.

Screening the Performance of Organic Insulators
under Cryogenic Neutron Irradiation.

Final rept.,

M. B. Kasen, and R. B. Stoddard. 1986, 7p
Sponsored by Department of Energy, Washington, DC.
Pub. in Advances in Cryogenic Engineering Materials,

v32p1 53-1 59 1986.

Keywords: 'Electrical insulation, 'Neutron irradiation,

'Radiation damage. Superconducting magnets. Cryo-
genics, Fiber composites, Polyimide resins, 'Physical

radiation effects.

Specimens and test procedures are being developed
for determining the significant parameters influencing

resistance of organic insulators to neutron irradiation

at 4 K. The specimens are 3.2-mm-diameter rods of

exceptionally high quality produced by a method allow-

ing a large number of experimental variables to be
evaluated. Flexural and torsional shear tests per-

formed with these specimens indicate that such tests

will be useful in studying cryogenic neutron irradiation

damage to the fiber-matrix interface. Results of 76-K
tests on unreinforced and glass-fiber reinforced epoxy
and polyimide materials are presented.

700,775
PB88-147301 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Simple Technique for Determining Joint Losses on
a Coaxial Line from Swept-Frequency Reflection
Data.
Final rept.,

W. C. Daywitt. 1987, 6p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-36, n2 p468-473 Jun 87.

Keywords: 'Coaxial cables. Electrical measurement.
Electric connectors. Attenuation, Reflectometers, Re-
prints, Automatic network analyzers.

A need to separate connector loss from swept-fre-

quency automatic network analyzer (ANA) measure-
ments to check an attenuation calculation for a low-

loss coaxial line has led to a simple graphical tech-
nique for determining joint losses. Measurements
show that in addition to the connector loss, it is also
possible to determine joint losses around center con-
ductor bead supports on the line itself. Preliminary re-

sults indicate that losses in the millidecibel range can
be determined to a precision of a few tenths of a milli-

decibel or better, even though the data are obscured
by considerable connector loss and calibration error.

Results were checked by independent measurements
and show excellent agreement.

700,776
PB88-1 47590 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Studies of NbTi Strands Extracted from Coreless
Rutherford Cables.
Final rept.,

L. F. Goodrich, E. S. Pittman, J. W. Ekin, and R. M.
Scanlan. 1987, 4p
Contract DE-AI05-85ER40240
Sponsored by Department of Energy, Washington, DC.
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Magnetics MAG-23, n2
pi 642-1 645 Mar 87.

Keywords: Niobium intermetallics. Titanium intermetal-

lics. Degradation, Reprints, 'Superconducting cables,
Critical current. Niobium titanium.

The electromechanical properties of NbTi strands ex-
tracted from coreless Rutherford cables were studied
to clarify the relative effects of strand location and field

angle on current degradation that occurs in cables that
have been compacted into a keystone shape. Detailed
critical-current measurements were made on two sam-
ples which were fabricated under controlled condi-
tions. These are prototype cables for high energy

physics applications. Specific factors that are ad-
dressed are the nature, location, and amount of degra-
dation. The information is intended to lead to methods
for reducing the amount of critical-current degradation
in cable manufacture.

700,777
PB88-1 52848 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Complex Admittance of a Lossy Coaxial Open Cir-

cuit with a Hollow Center Conductor.
Final rept.,

W. C. Daywitt. 1987, 10p
Pub. in Metrologia 24, pi 3-22 1987.

Keywords: 'Cocixial cables, 'Electrical impedance,
Reflectance, Reprints, "Admittance.

The reflection coefficient and complex discontinuity

admittance of a coaxial open circuit with a hollow
center conductor are derived from fields correct to first

order in the skin depth. Results show an admittance
terminating the line at the plane of the discontinuity

and consisting of a resistance in parallel with a capaci-
tive reactance. The first-order fields are also used to

derive equations for the characteristic admittance,
series impedance, and shunt admittance of the line.

These equations include terms neglected in the well-

known expressions used to calculate the line param-
eters, enabling error limits to be assigned to the latter.
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Measurement of Shielding Effectiveness of Differ-

ent Cable and Shielding Configurations by Mode-
Stirred Techniques,
R. L. Jesch. Oct 87, 24p NBSIR-87/3076
Sponsored by Army Aviation Systems Command, St.

Louis, MO.

Keywords; 'Transmission lines, 'Electric connectors,
'Electromagnetic shielding, Radiofrequency interfer-

ence, Very high frequencies. Ultrahigh frequencies.
Superhigh frequencies. Helicopters, Avionics, 'Electric

cables.

The shielding effectiveness of cable configurations
having different shielding arrangements and of shield-

ing configurations used to terminate cable shields for

helicopter wiring were measured by mode-stirred tech-

niques. The mode-stirred measurements were taken at

discrete frequencies between 200 MHz and 6 GHz. In

addition, shielding effectiveness data on the shielding

configurations were also obtained in a TEM cell down
to 1 MHz. A description of the cable and shielding con-
figurations is given, along with plots of the measured
shielding effectiveness data as a function of frequen-
cy.

Resistive, Capacltlve, & Inductive
Components

700,779
PB87-151619 Not available NTIS
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Some Notions Concerning the Behavior of Trans-
ducers.
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F. R. Breckenridge, T. M. Proctor, N. N. Hsu, and D.

G. Eitzen. 1986, lOp
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Progress in Acoustic Emission III, p675-684
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Keywords: 'Transducers, Nondestructive tests, Per-
formance.

The ideal receiving transducer would produce an
output waveform exactly proportional to the displace-
ment (or velocity) of a point on the medium in one of

the three principal directions, and the transducer,
itself, would not alter the motion of the point. Real re-

ceiving transducers may fail these criteria in several
ways: Here, the authors report on how these limita-

tions affect transducer performance and describe the
authors efforts to overcome, or at least, measure the

700,779 85
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transducer shortcomings. The relation between
sources and receivers is considered. Finally, the au-

thors describe a type of transducer constructed at

NBS.
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More Recent Improvements on the NBS (National

Bureau of Standards) Conical Transducer.
Final rept.,

T. M. Proctor. Dec 86, 9p
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Jnl. of Acoustic Emission 5, n4 p1 34-1 42 Oct-
Dec 86.

Keywords: 'Transducers, Reprints, *Acoustic emis-
sion testing, Acoustic emissions, US NBS.

In 1 980 the author developed a point contact high fi-

delity transducer as an acoustic emission receiver.

Early details of the construction and Its response were
given in the Journal (Proctor, 1 982). Improvements to

the original design have been made to the frequency
and time responses. A reduction in physical size has
also been achieved, and the electrode durability has
been improved. A new electrode system, and an im-

proved system for attaching the active element to the

back, are described. The use of compound backings is

also discussed.
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NBS (National Bureau of Standards) Conical Trans-
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M. Greenspan. Jan 87, 11p
Pub. in Jnl. of the Acoustical Society of America 81 , n1

pi 73-183 Jan 87.

Keywords: 'Transducers, Reprints, 'Acoustic emis-
sion testing.

The NBS conical transducer is a sensitive, broadband
device for the measurement of surface displacement
as a function of time. Its uses include acoustic-emis-

sion testing. Here, the operation of this transducer is

subjected to a straightforward analysis. Although sev-

eral approximations, some more dubious than others,

are made, the model predicts the main features rather

well. The important parameters are the size and shape
of the active element, the source impedance (looking

into the area whose deflection is being measured), and
the terminating impedance (back load).
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Shielding Effectiveness Measurements of Plastics.

Final rept.,

J. W. Adams, and E. Vanzura. Oct 86, 4p
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Pub. in EMC Technology and Interference Control
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Keywords: 'Plastics, 'Electromagnetic shielding.

Measurement, Effectiveness, Reprints.

Measurement of shielding effectiveness (SE) of plastic

materials presents problems because of the insulating

nature of many plastics. A method of making the
measurements using a flanged coetxial holder over-
comes these limitations.
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Very Low Noise, Tightly Coupled, dc SQUID Ampli-
fiers.
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Pub. in Applied Physics Letters 49, n1 7 pi 1 1 8-1 1 20 27
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perconductors, Reprints, 'SQUID devices.

The authors have fabricated and tested thin film, niobi-

um edge junction, double transformer, dc supercon-
ducting quantum interference devices (SQUID's) that

were stable under room-temperature storage and ther-

mal cycling and that had very good noise performance.
The input inductance, approximately 1.7 micro H, was
large enough to facilitate good matching to many ex-

periments. When the SQUID was operated as a small-

signal amplifier, the minimum detectable energy per
unit bandwidth (Se) was 5 x 1 0 to the -33rd power J/Hz
at 100 kHz, referred to the SQUID loop (uncoupled).
The minimum detectable energy per unit bandwidth
was 1.8 X 10 to the -31st power J/Hz at 100 kHz, re-

ferred to the input coil. The SQUID's had good charac-
teristics for flux-locked operation since the small signal

Se was low over a substantial range of bias current

and magnetic flux. For operation in a flux-locked feed-

back circuit, Se was 6 x 10 to the -32nd power J/Hz at

1 kHz.
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Vector Transducer Calibration.
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J. A. Simmons, and H. N. G. Wadley. 1984, 8p
Pub. in Proceedings of Annual Review of Progress in

Quantitative Nondestructive Evaluation Conference
(10th), Santa Cruz, CA., August 7-12, 1983, p699-706
1984.

Keywords: 'Transducers, Ultrasonic radiation, 'Cali-

bration, Acoustic emissions, Deconvolution, Elasto-

dynamics.

A receiving ultrasonic or acoustic emission transducer
converts a vector property of an elastic wave (particle

displacement, velocity or acceleration) to a scalar volt-

age that is then subsequently processed and ana-
lyzed. Recent theoretical advances have enabled pre-

diction of these vector wave quantities and attempts
are underway to make accurate measurements that

can be compared with theory. An essential step in the

process is the calibration of transducers; not just for

spectral sensitivity, but for their absolute vector re-

sponse. A simple scheme for determining the vector
calibration of a transducer is derived here from the

properties of the Green's tensor of an isotropic elastic

body.

700,785
PB87-165585 PC A06/MF A01
National Bureau of Standards (NEL), Boulder, CO.
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Electromechanical Properties of Superconductors
for High-Energy Physics Applications,
J. W. Elkin, L. F. Goodrich, J. Moreland, E. S.

Pittman, and A. F. Clark. Dec 86, 112p NBSIR-86/
3061
Sponsored by Department of Energy, Washington, DC.

Keywords: 'Superconducting magnets. Superconduc-
tors, Niobium intermetallics, Titanium intermetallics.

Stresses, 'Superconducting cables, 'Superconduct-
ing wires, 'High energy physics, 'Niobium titanium.

The report covers the first year of a 33-month project

to establish a systematic base of experimental data on
electromechanical effects in super conducting wire

and cables for high-energy-physics magnet applica-

tions. The research is focused in four general research
areas: electromechanical relationships in NbTi, studies

of NbTi strands extracted from cables, sausaging ef-

fects in NbTi, and studies of the NbTi energy gap.

700,786
PB87-181822 Not available NTIS
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Disciinations: Their Relation to the Anisotropics of
Rare-Earth Hard Magnets.
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M. Melamud, L. H. Bennett, and R. E. Watson. 1987,

4p
Pub. in Scripta Metallurgica 21

,
p573-576 1 987.
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elements. Reprints, 'Disciinations, Wigner-Seitz
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It is shown that the disclination pattern obtained by a
Wigner-Seitz analysis of the local environments in

rare-earth transition-metal crystal structures are corre-

lated with the observed magnetic anisotropies.
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No abstract available.
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Sinusoidal Response of dc SQUIDs (Supercon-
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Standards, v92 n4 p253-259 Jul-Aug 87.
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Current, power, and attenuation measurements with rf

SQUIDs are based on the fact that the voltage from
the microwave readout circuit can be made a nearly

sinusoidal function of the magnetic flux threading the
SQUID. The authors point out here that an asymmetric
dc SQUID with sufficiently low inductance can achieve
a very sinusoidal output voltage with good modulation
depth. The spectral purity of the sinusoid can be sub-
stantially better than that obtained with rf SQUID sys-
tems.
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Operation of a Y-Ba-Cu-O rf SQUID (Superconduct-
ing Quantum Interference Device) at 81 K.

Final rept.,

J. E. Zimmerman, J. A. Beall, M. W. Cromar, and R.

H. Ono. 1987, 2p
Pub. in Applied Physics Letters 51, n8 p61 7-618, 24
Aug 87.

Keywords: Barium oxides. Yttrium oxides. Copper
oxides, Critical temperature, Superconductors, Re-
prints, 'Squid devices, 'Barium copper yttrium oxides.

An rf superconducting quantum interference device
(SQUID) has been made from bulk Y-Ba-Cu-O. The
device displays quantum interference effects and op-
erates with useful signal levels up to 81 K. The SQUID
is formed from a ring of Y-Ba-Cu-O which is broken in

the cryogenic environment and then recontacted. Esti-

mates of the SQUID noise performance are given.
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Global Stability of Phase Lock Near a Chaotic
Crisis in the rf-Biased Josephson Junction.
Final rept.,

R. L. Kautz. 1987, 14p
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Jnl. of Applied Physics 62, n1 pi 98-211, 1 Jul

87.
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tems. Digital simulation. Superconductivity, Stability,

Reprints, Voltage standards, Chaos.

The global stability of phase lock in the rf-biased Jo-

sephson junction is studied through digital simulations.

Global stability is determined by calculating the lifetime

of the phase-locked state in the presence of thermal

noise. The results are used to determine the optimum
critical-current density for series-array voltage stand-

ards.
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Current-Voltage Characteristics of Nanoampere
Josephson Junctions.
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R. H. Ono, M. W. Cromar, R. L. Kautz, R. J. Soulen,

J. H. Colwell, and W. E. Fogle. 1987, 4p
Sponsored by Office of Naval Researcfi, Arlington, VA.
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Keywords: *Josephson junctions. Electron tunneling,

Electric current, Reprints, Voltage.

The authors have studied the current-voltage charac-
teristics of small area tunnel junctions at temperatures
below 1 K. The junctions were made in an edge geom-
etry with a Nb base electrode and had areas less than
05 micrometer squared, and critical currents in the nA
range. Although the measured 1 -V characteristics re-

semble those of ordinary hysteretic junctions, the sup-
posed zero-voltage portion of the curve proved to have
a finite slope and to deviate from zero voltage. For
these junctions it is apparently possible for occasion
2pi phase slips to occur without switching to the usual

voltage state. The behavior can be explained either by
macroscopic quantum tunneling, or by a model in

which the effective shunt conductance of the junction

is frequency dependent.
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Electrical Failures Due to Cracks In Multilayer Ce-
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cal faults. Crack propagation, Fractures(Materials),

Dielectrics, Reprints.

The purpose of the study was to relate electrical failure

to the growth of cracks in multilayer ceramic capaci-
tors. Indentation procedures were used to determine
K(IC) in both NPO and X7R capacitor compositions.
The presence of the metal electrodes in the capacitor
was shown to retard crack growth, making the material
look 'tougher' than the ceramics alone. It was also
shown that a crack intersectina two electrodes would
cause electrical failure if, and only if, a conducting
medium was present. A test was devised which could
separate 'good' capacitors from those containing large

enough cracks to eventually lead to failure. The failure-

time predictions are in good agreement with actual
times-to-failure determined by loading a specimen
slowly in a testing machine while monitoring the leak-
age current.
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Design and Calibration of a Novel Piezoelectric
Point Contact High Fidelity Ultrasonic Transducer.
Final rept.,

S. E. Pick, N. N. Hsu, and T. M. Proctor. 1985, 3p
Pub. in Through the Eyes of an Eagle: Proceedings of
the World Conference on Nondestructive Testing
(11th), Las Vegas, NV., November 3-8, 1985, p891-
893.
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The report describes the design and construction of a
transducer which can generate a point contact normal
force whose waveform faithfully reproduces that of the
electrical drive signal, and produces an electrical

output whose voltage waveform faithfully reproduces
the time waveform of the vertical displacement at the
point of mechanical contact. The transducer uses a
small conical active element with a iTiassive backing.
Details of the associated electronic circuitry are pre-
sented. Novel applications to which the new transduc-
er is uniquely suited are also discussed.
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Preparation of Thin Film Polyvinyildene Fluoride
Shock Wave Pressure Transducers.
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A. J. Bur, and S. C. Roth. Dec 87, 24p NBSIR-87/
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Sponsored by Naval Surface Weapons Center, Silver

Spring, MD.
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Thin film polyvinyildene fluoride transducers have
been prepared by a poling procedure which involves

the repeated cycling of the applied electric field over
the ferroelectric hysteresis curve. Using the proce-
dure, it is possible to prepare a uniformly poled trans-

ducer and to establish, with precision, the final rem-
nant polarization. The remnant or permanent polariza-

tion is calculated by measuring the total poling charge
and subtracting from it that which arises from the re-

sistance and capacitance of the specimen. By this

method the authors were able to prepare ten gages
with the same remnant polarization with a precision of

0.5%. X-ray observations and measurements of densi-

ty on an unpoled specimen show that the film is biaxial-

ly oriented, contains both alpha and beta phase crys-

tals, and is 50% crystalline.

Semiconductor Devices
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Microelectronics Dimensional Metrology In the
Scanning Electron Microscope. Part 1.
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M. T. Postek, and D. C. Joy. Nov 86, 6p
Pub. in Solid State Technology 29, n1 1 p145-150 Nov
86.
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The increasing integration of microelectronics into the
submicrometer region for VHSIC and VLSI applica-

tions necessitates the examination of these structures

both for linewidth measurement and for defect inspec-
tion by systems other than the optical microscope. The
low beam-voltage scanning electron microscope has
been employed recently in this work due to its poten-
tially high spatial resolution and to its large depth of

field. The applications of the scanning electron micro-
scope to microelectronics inspection and metrology
are discussed in light of the present instrument specifi-

cations and capabilities, and the processing controls
required for submicrometer processing are examined.
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Electrical Linewidth Measurement In the Near- and
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lOp
Pub. in Proceedings of International Symposium on
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Keywords: 'Integrated circuits, 'Line width, 'Lithogra-
phy, Silicon, Electrical measurement.

The measurement accuracy of the cross-bridge resis-

tor test structure and test method has been compared
to well-characterized optical measurements for sam-
ples with near-micrometer and sub-micrometer design
dimensions patterned in polysilicon films. Results are
presented which show that the electrical measure-
ments agree with the corresponding optical measure-
ments to within the respective uncertainties of both
measurements.
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Eiectromigration and the Current Density Depend-
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Three papers have proposed theoretical models which
attribute the variation of n observed to Joule heating.
Such heating must be included when determining the
accelerated stress temperature. The present work was
begun to test experimentally ihese proposed explana-
tions. Results indicate that an unambiguous determi-
nation of t(50) at use conditions can be made using n
= 1 .4 as the exponent for the stress current density. In

order to make the determination, one must take proper
account of the effects of Joule heating and of in-

creases in current density and temperature due to re-

sistance increases of the test line during the test.
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Modeling of the Process Sensitivity of Submicron
Silicon MOSFETs.
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'MOSFET, Two-dimensional calculations.

When short-channel MOSFET transistor models are
compared to experimental data, the uncertainty in the
process models used as inputs often requires that

some of the process model parameters be adjusted to

fit the data. In the work the process sensitivity of the
source-drain junction is modeled. It was found that

sensitivity of the saturated drain current to the source-
drain junction depth increases sharply at some critical

value of the junction depth. The value of junction depth
is reached when the junction depth is equal to the zero
biased depletion regiona width. As the contribution of

the source drain junction to the sum of the depletion
width and the junction depth becomes significant, the
total change in channel field caused by the source-
drain junction is a maximum.
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Two-Dimensional Modeling of N-Channel MOS-
FETs Including Radiation-induced Interface and
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Physical radiation effects. Interactive graphics.

A model of the radiation-induced charges produced in

n-channel MOSFETS is presented. The model is appli-

cable for the unirradiated device and accurately pre-

dicts device characteristics for doses of up to 500
krad(Si). The model is verified by comparing the results

obtained with the model to n-channel MOSFETs for

doses of 0, 10, 50, 100, and 500 krad(Si). Detailed
comparison of the model with a 7.8 micrometer chan-
nel length transistor, to eliminate short-channel ef-

fects, shows excellent agreement between the model
and measured current-voltage characteristics in the
subthreshold region, the triode region, and the satura-
tion region. Analysis of the model parameters shows
that the oxide charge and interface trap density are
linear with dose in these devices. The mobility de-
crease used in the model can best be accounted for by

700,799 87
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the combined effects of scattering from oxide and
interface charge in the channel.
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The list of publications contains reports of work per-

formed at the National Bureau of Standards (NBS) in

the field of Semiconductor Measurement Technology.
The publications are grouped by author in a given year,

with the current year appearing first in the listing. An
index by topic area is provided. Each topic is followed

by year and reference number of the appropriate publi-

cation. For the reader's convenience, a list by author is

also given. Most of the publications listed herein result-

ed from work carried out as part of the NB Semicon-
ductor Technology Program (STP). The Program
serves to focus NBS research on improved measure-
ment technology for the use of the semiconductor
device community in specifying materials, equipment,
and devices in national and international commerce,
and in monitoring and controlling device fabrication

and assembly. The research leads to carefully evaluat-

ed, well-documented measurement methods, data,

reference artifacts, models and theory, and associated
technology which when applied by the industry are ex-

pected to contribute to higher yields, lower cost, and
higher reliability of semiconductor devices and to pro-

vide a basis for controlled improvements in fabrication

processes and device performance.
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tors.
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Pub. in Proceedings of Semiconductor Research Cor-
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The accuracy and reliability of predictions from numeri-
cal simulations of advanced bipolar transistors depend
on model Input parameters. Tfiese parameters include

the variations with doping and carrier concentrations in

both n-type and p-type material of (1) the valence and
conduction band edges, (2) the effective intrinsic carri-

er concentrations, (3) the minority carrier mobilities,

and (4) the minority carrier lifetimes. The paper con-
tains a summary of recent advances in device physics
for modeling silicon bipolar transistors with submicro-
meter dimensions and high concentrations of dopant
ions and carriers. It also contains preliminary results in

device physics for modeling those regions of GaAs bi-

polar transistors which have high concentrations of

either dopant ions or carriers. The latter results are
based on lessons learned from modeling advanced sil-

icon bipolar devices.
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Nondestructive Submicron Dimensional Metrology
Using the Scanning Electron Microscope.
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The increasing evolution of microelectronics into the
submicron region necessitates non-destructive exami-
nation of these structures both for linewidth measure-
ment and defect inspection by systems other than the
optical microscope. The scanning electron micro-
scope operated in the low beam-voltage mode has
been recently employed in this work due to its poten-
tially high spatial resolution and depth of field. The
paper discusses the realistic applications of the scan-
ning electron microscope to non-destructive micro-

electronics inspection and metrology in light of the
present instrument specifications and capabilities, and
relates it to the processing controls required for submi-
cron metrology.
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Secondary Ion Mass Spectrometry (SIMS) occupies a
central position in atomic profiling of semiconductor
device structures. One of the possibilities for distortion

of the profiles is the phenomenon of knock-on where
the incident sputtering ion transfers enough kinetic

energy to the impurity atoms to push them deeper into

the material before they can be sputtered and count-

ed. The effects of sputtering and primary kinematic
knock-on are investigated by means of a lOlonte Carlo
code previously used to study ion implantation proc-

esses. In particular, the dependence of the primary
kinematic knock-on on the mass and energy of the
sputtering ion, as well as the mass of the impurity

atom, are presented.
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Poisson equation.

The calculation of resistivity profiles (and carrier densi-

ty profiles) from spreading resistance requires the use
of a correction factor. The present status of the calcu-

lation of the correction factor based upon the Schu-
mann and Gardner multilayer solution of Laplace's
equation is reviewed and discussed. Recent calcula-

tions of carrier densities from atomic densities are also

discussed. In particular, the numerical solutions of the

semiconductor equations are reviewed, and their impli-

cations in the interpretation of spreading resistance

measurements for profiling shallow layers are present-

ed. The limitations of the multilayer Laplace equation
analysis of spreading resistance in VLSI profiling are
also discussed.
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gy of Thin Films.

Final rept.,

D. Chandler-Horowitz, and G. A. Candela. 1987, 7p
Pub. in Proceedings of SEMICON/West 1987, San
Mateo, CA., May 19-21, 1987, pi 26-1 32.

Keywords: 'Ellipsometers, 'Semiconductor devices,

'Thin films, Optical measurement, Polarimetry, Sub-
strates, Metrology, Refractive index.

Nondestructive optical characterization of thin film

structures on substrates by ellipsometry is a precise

measurement technique which may lead to accurate

metrology. In order to study problems important to

semiconductor technology, the authors have built a
spectroscopic, multi-angle of incidence, rotating ana-
lyser ellipsometer. The primary metrological require-

ment for accuracy is to obtain the uncertainties in the
instrumental data for a particular sample surface.

These data are the ellipsometric values for delta, psi,

the angle of incidence phi, and the wavelength
lambda. Then a mathematical analysis involving sur-

face modeling is performed to find both the best values
of the film parameters and their uncertainties. The abil-

ity of this instrument with its increased accuracy can
lead to a better understanding of complex multilayered
samples, such as possible semiconductor device ma-
terials like SIMOX.
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The National Bureau of Standards (NBS) has had a
continuing program to develop optical linewidth stand-
ards for tfie integrated-circuit industry for over 10
years. The past work has concentrated on the devel-

opment and the certification of photomask linewidth

and pitch standards. The recent work is directed at ex-

tending the feature sizes on these standards to cover
the range from 0.5 to 30 micrometers, and at doubling
the certification accuracy to 0.025 micrometers. Fea-
tures with heights larger than approximately 1 /4 wave-
length of light cannot be modeled as zero-thickness

layers as is done for photomasks. The development of

models to handle this thick-layer case and to develop
practical edge-detection criteria are currently under
development at NBS. However, at the present time, it

is generally not possible to interpret the image profiles

of thick features and thereby measure an accurate
linewidth. The basic obstacles that must be overcome
to achieve accurate submicrometer feature size meas-
urements for these features are reviewed and the

prospects for future NBS optical standards for features

such as photoresist lines on silicon wafers are as-

sessed. Some suggestions about what to do until

these standards become available are given.
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Charge-exchange reactions. Ion-molecule collisions.

Articles:

Two theories of experimental error;

Submicrometer linewidth metrology in the optical

microscope;
Submicrometer microelectronics dimensional

metrology-Scanning electron microscopy;
Instrument-independent CAD spectral databases-

Absolute cross-section measurements in QQQ
Instruments;

Note on the choice of a sensitivity weight in

precision weighing.
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Submicrometer Linewidth Metrology in the Optical
Microscope,
D. Nyyssonen, and R. D. Larrabee. 9 Jan 87, 18p
Prepared in cooperation with CD Metrology, Inc., Ger-

mantown, MD.
Included in Jnl. of Research of the National Bureau of

Standards, v92 n3 pi 87-204 May-Jun 87.

Keywords: "Integrated circuits, 'Dimensional meas-
urement, "Optical measurement, *Line width. Process
control. Metrology, Very large scale integration.

Although submicrometer optical linewidth measure-
ment is possible for 0.3 micrometer feature sizes, cur-

rent instrumentation and linewidth standards, particu-

larly for wafers, will have to radically improve in accura-

cy as well as in precision to meet the anticipated needs
of the integrated circuit (IC) industry for submicrometer
dimensional metrology. The paper discusses ihe ef-

fects of inadequate precision and accuracy on process
control in IC fabrication and suggests some ways of

circumventing these limitations until better instrumen-
tation and standards become available.
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Submicrometer Microelectronics Dimensional Me-
trology: Scanning Electron Microscopy,
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Keywords: "Microelectronics, "Integrated circuits, "Di-

mensional measurement, "Nondestructive tests, "Line

width. Metrology, "Scanning electron microscopy,
"Very large scale integration, "Very high speed inte-

grated circuits, *VHSIC(Circuits).

The increasing integration of microelectronics into the
submicrometer region for VHSIC and VLSI applica-

tions necessitates the examination of these structures

both for linewidth measurement and defect inspection

by systems other than the optical microscope. The low
beam-voltage scanning electron microscope has been
recently employed in this work due to its potentially

high spatial resolution and large depth of field. The
paper discusses applications of the scanning electron
microscope to microelectronics inspection and metrol-

ogy in light of the present instrument specifications

and capabilities, and relates the scanning electron mi-

croscope to the controls required for submicrometer
processing.
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Double-Level Metallization: Annual Report for Oc-
tober 1, 1985 to September 30, 1986,
G. P. Carver, D. B. Novotny, R. Hershey, and J. E.

Luther. Jun 87, 25p NBSIR-87/3579

Keywords: "Integrated circuits, "Microelectronics,
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Tests, Chemical vapor deposition.

An outline for a double-level metal process for the fab-
rication of circuits having a minimum linewidth of 3 mi-
crometers is described. The process is designed to be
implemented in the Microelectronics Processing Facili-

ty at Fort Meade, Maryland, where single-level metalli-

zation circuits are already in production. A summary is

included of the research performed in the Semicon-
ductor Processing Research Laboratory at the Nation-
al Bureau of Standards.
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Spreading Resistance Measurements - An Over-
view.
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J. R. Ehrstein. 1987, 27p
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Keyvyords: "Silicon, Electrical measurement, Reviews,
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Spreading Resistance is the most versatile electrical

technique for characterizing depth profiles in silicon.

However, it is being increasingly challenged as an ana-
lytical method by shrinking device geometries. Conse-
quently, refinement of such aspects as probe condi-

tioning, sample preparation, and bevel angle measure-
ment is needed, and traditional practice regarding cali-

bration, algorithms, and profile interpretation must be
reexamined. Based on examples drawn from the au-

thor's work, multilaboratory experiments, and recent

literature to illustrate and discuss these topics, this

paper attempts to summarize the current status of the

measurement and its interpretation, showing both
strong points and apparent limitations.
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The fourth Workshop on Moisture Measurement and
Control for Microelectronics served as a forum on
moisture and/or materials reliability problems and on
ways to control them or measure their extent. Twenty-
two presentations are included which contain detailed

information on hermeticity measurement and defini-

tion; development of standard packages for mass
spectrometric calibrations; moisture interaction with

various materials; and techniques that can be used to

measure moisture microelectronics. It was clear from
several presentations in the workshop that a very sys-

tematic approach is needed when organic materials
are involved; all the variables must be identified and
studied one at a time. This is the key to lot-to-lot repro-

ducibility, materials selection, and control; hence a
better reliability at the design phase will decrease the
need for testing; hence the cost, thus resulting in a
greater satisfaction to the customer.
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Fundamental Principles for Gallium Arsenide De-
vices.
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H. S. Bennett. 1987, 3p
Pub. in Proceedings of IEEE (Institute of Electrical and
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1987, p12-14 1987.

Keywords: "Field effect transistors, "Gallium arsen-
ides. Mathematical models, Simulation, Silicon, Bipolar
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Recent advances in physics for submicron silicon de-
vices suggest lessons or principles that are valid when
numerically simulating the behavior of GaAs devices.
These lessons from physics for silicon devices are
summarized, and their implications for GaAs devices
are given.
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Analytical expressions are derived for estimating the
temperature profile along a straight-line resistor test

structure due to the joule heating generated by a high
current-density stress, such as is used in accelerated

stress tests to characterize metallizations for electro-

migration. It is shown how an improved estimate of the
mean metallization stress temperature may be made
and how the thickness and thermal conductivity of the
underlying electrical insulator affect the temperature
profile of the metallization. Recommendations for the
design of electromigration test structures are devel-

oped that will promote reduced temperature gradients
in the metallization during stress testing and improved
reproducibility of electromigration characterizations.
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Comprehensive Test Chip for the Characterization
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Test methods.

A test chip for the evaluation and characterization of

multi-level interconnect processes has been devel-

oped. The test chip contains test structures which
allow a process engineer to make comparative, quanti-

tative measurements for evaluating the performance
of selected processes and equipment. The paper de-
scribes the design and testing of selected test struc-

tures and presents initial test results.
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Sub-Micron Lithography Characterization Using an
Expert System.
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The paper describes a test chip, test results, rule gen-
eration techniques, and an expert system for charac-
terizing the performance of a sub-micron lithography

process. Examples of test results, data reduction tech-

niques, and expert system output are given. The objec-
tive of the work is to develop a system for automatic
process diagnosis.
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Innovative Measurement of Specific Contact Re-
sistivity Confirms Lower Aluminum-Silicon Con-
tact Resistance.
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New accurate measurements prove that the value of

the aluminum-silicon specific contact resistivity is

much smaller than the value determined previously by
the use of two-level planar contact resistor structures.

Values of the specific contact resistivity between an
aluminum alloy containing 1.5 percent silicon and sili-

con wafers were measured for p-type silicon resistivi-

ties in the range from 0.006 to 25 ohm-cm and for n-

type silicon resistivities in the range from 0.0014 to
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0.0026 ohm-cm. The specific contact resistivity values
obtained are about five times smaller than values re-

ported from two-level planar structures, suggesting
that aluminum may be useful for contact dimensions
as small as 0.5 micrometer on a side. With the new
results, multilevel conductor systems can be designed
for optimal performance.
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The National Bureau of Standards (NBS) has had a
continuing program to develop optical linewidth stand-

ards for tlie integrated circuit industry for over 10
years. The past work has concentrated on the devel-

opment and the certification of photomask linewidth

and pitch standards. The recent work is directed at ex-

tending the feature sizes on these standards to cover
the range from 0.5 to 30 micrometers, and at doubling
the certification accuracy to 0.025 micrometer. The
basic obstacles that must be overcome to achieve ac-

curate submicrometer feature size measurements for

these features are reviewed, and the prospects for

future NBS optical standards for features such as pho-
toresist lines on silicon wafers are assessed. Some
suggestions about what to do until these standards
become available are given.
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"Scanning electron microscopes, Scanning electron

microscopy.

The National Bureau of Standards has initiated a pro-

gram to develop scanning electron microscope
linewidth measurement standards for the integrated

circuit community. The program involves the develop-
ment of: a scanning electron microscope-based
linewidth measurement and standard reference mate-
rial certification instrument, the necessary electron

beam/sample interaction modelling, and the appropri-

ate micrometer and submicrometer artifacts. Ttie basic
problems that must be overcome to achieve accurate
submicrometer feature size measurements in the
scanning electron microscope for these artifacts will

be reviewed and some suggestions of what can be
done to 'bridge-the-gap' until such standards become
available will be given.
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Very high speed integrated circuits. Reverberation
chambers. Optoelectronic devices.

With increasingly complex integrated circuits being de-
signed for the Very Large Scale Integrated Circuit

(VLSI), and the Very High Speed Integrated Circuit

(VHSIC) programs, using larger chip areas and smaller
device geometries, there is some concern that these
units, either by themselves or in application circuits,

will prove more susceptible to the effects of electro-

magnetic interference (EMI). Existing techniques using
pin voltage upset measurements may not be sufficient

to properly characterize the behavior of these integrat-

ed circuits (ICs) in the presence of EMI. Some possible
adaptations of EMI measurement techniques present-
ly in use or being developed at the National Bureau of

Standards (NBS) and other laboratories are presented
for consideration.
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The purpose of the experiment is to assess the repro-

ducibility of electromigration characterizations, the
median-time-to-failure, t(50). Of more lasting impor-
tance, the purpose is also to develop guidelines for the

design of test structures, for methods to measure
t(50), and for reporting characterization results.
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Computer aided design.

The complexity of VLSI makes an experimental ap-
proach to design and fabrication unrealistic. Accurate,
computer-based models for simulating processes, de-
vices, and circuits are required to competively develop
VLSI technologies. The effectiveness of these models
is often limited by the accuracy of the physical param-
eters used as input for the simulations. The paper sum-
marizes results from two recent projects on measure-
ment technology for obtaining parameters for VLSI
models to illustrate the research In this area at the Na-
tional Bureau of Standards.
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The effective characterization and control of the mate-
rials, processes, devices, and circuits for very-large-

scale integration (VLSI) is a major concern for semi-
conductor technology development. The paper re-

views the types of metrological requirements associat-

ed with VLSI semiconductor technology and examines
dimensional measurements and materials character-

ization at the wafer or chip level. Integrated circuit test

structures for electrical measurements of dimensions
and material properties are described.
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Recent advances in physics for submicron, bipolar-

crystalline devices suggest principles that are valid

when modeling bipolar devices with noncrystalline re-

gions such as those with polysilicon, polycrystalline sil-

icon, and hydrogenated amorphous silicon emitters.

These principles from crystalline device physics are
summarized, and their implications for the noncrystal-
line regions of bipolar devices are given.
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Charge sheet model.

A method for extracting values of oxide and interface

charge from the current-voltage (1-V) characteristics of

long-channel MOSFETs is described. The one-dimen-
sional charge-sheet model developed by Brews pro-

vides the basis for the l-V characteristics. The l-V char-

acteristics given by this model are optimized with re-

spect to a set of experimental data for an Irradiated

device with the flatband voltage and the mobility the
only free parameters. Simple relationships between
these parameters and the radiation-induced interface

and oxide charge are assumed.
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The accuracy and reliability of predictions from numeri-
cal simulations of advanced bipolar transistors for

VLSI applications depend on model input parameters.
These parameters include the variations with doping
and carrier concentrations in both n-type and p-type

silicon of (1) the valance and conduction band edges,

(2) the effective intrinsic carrier concentrations, (3) the

minority carrier mobilities, and (4) the minority carrier

lifetimes. This paper reviews recent advances in

device physics for modeling the emitters of bipolar

transistors with submicrometer dimensions and high

concentrations of dopant ions and carriers.
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The paper is an overview of testability measures in the

design of digital integrated circuits. Commercial testa-

bility algorithms are described and compared. Recent
developments on testability measures which enhance
the role of testability are discussed.
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The development of a numerical implementation of the

small signal response of the MOS (Metal-Oxide-Sili-

con) capacitor using time perturbation analysis is dis-

cussed. The effects of nonconstant doping profiles

and interface and bulk traps are included. The model
uses Fermi-Dirac statistics to describe the occupancy
of the interface and bulk traps. The oxide region is con-
sidered to have no mobile carriers and any fixed oxide

charge distribution is modeled as a charge sheet at the

Si-Si02 interface. The technique can be used to find

the small signal response of the device from the static

solution.
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Eliminating contamination in semiconductor devices
requires that the polymeric materials which contact the
harsh aqueous reagents used in their production be
unaffected by those reagents. A comparative study
was conducted of the effects of aqueous acid, aque-
ous alkali, and 18 megohm water, at concentrations
and conditions common in the semiconductor industry,

on commercial piping of perfiuoroalkoxy (PFA) fluoro-

carbon resin, and of ethylene-chlorofrifluoroethylene
(ECTFE) fluoropoiymer resin. The results are dis-

cussed.
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The development of the linewidth measurement stand-
ards requires the development of: (1) a scanning elec-

tron microscope based linewidth measurement certifi-

cation instrument; (2) computer models to predict the
electron beam/sample/instnjment interaction within
the SEM; and (3) the actual micrometer and submicro-
meter feature-size standards per se. The presentation
outlines some of the basic problems that must be over-
come to achieve accurate submicrometer feature-size
measurements in the scanning electron microscope,
and offers some suggestions of what can be done until

suitable standards for such measurements become
available.
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The reproducibility of median-time-to-failure (t(50))

measurements was determined in an interlaboratory

experiment in which 1 1 laboratories and a reference
laboratory took part. Each laboratory used a method of

its choosing to test equivalent samples under the

same conditions of current density and oven tempera-
ture. The between-laboratory reproducibility of t(50)

measurements normalized to one metallization tem-
perature was dependent on current-density stress; at

I.0 MA/sq cm it was within 15 percent, while at 2.5

MA/sq cm it was generally within 50 percent. The pri-

mary source for variability is in estimating the tempera-
ture rise of the test metallization due to joule heating.

Recommendations are given for the design and test of

eiectromigratlon test structures to improve the repro-

ducibility of t(50) measurements.
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The National Bureau of Standards (NBS) is actively de-
veloping micrometer and submicrometer standards for

the scanning electron microscope (SEM). This report

summarizes the progress made to extend the imaging
range of the presently available SRM 484 for use as an
interim standard for low accelerating voltage magnifi-

cation calibration applications for this instrument. NBS
is actively developing micrometer and submicrometer
standards for dimensional metrology in the SEM. The
only magnification standard reference material (SRM)
presently available for calibrating scanning electron
microscopes is SRM 484. The standard provides a
known pitch between gold lines in a nickel matrix and
has proven useful for many SEM applications. Howev-
er, SRM 484 was developed prior to the recent interest

in nondestructive, low accelerating voltage SEM oper-
ation. The driving force for nondestructive inspection
at low accelerating voltages has been the semicon-
ductor industry for integrated circuit mask and wafer
inspection and measurement.

700,833
PB88-155783 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Semiconductor Electronics Div.

Effect of the Gate Oxide Thici<ness on the Speed
of MOS integrated Circuits,

J. S. Kim. Dec 87, 19p NBSIR-87/3668

Keywords: 'Integrated circuits, Metal oxide transistors.

Velocity, Thickness, Oxides, Gates(Circuits), 'Very
large scale integration, MOSFET.

A simple analysis is presented for the effect of the gate
oxide thickness on the circuit speed in a short-channel
CMOS/inverter delay circuit. The present analysis is

performed within the first-order theory of the MOS
transistor. The result of the analysis shows that an op-
timum value of the gate oxide thickness exists, beyond
which a further scaling of the gate oxide will not im-

prove but degrade the circuit speed. The circuit speed

corresponding to this optimum oxide thickness is the
ultimate upper limit theoretically possible in a given
MOS integrated circuit. The optimum value of the gate
oxide thickness, to the first order approximation, is pro-

portional to the channel width W, but it is independent
of the channel length L. In particular, for wide channel
devices, this optimum value exceeds the 5 nm - 30 nm
range, which is of practical significance in the design
and processing of advanced VLSI circuits.

700,834
PB88-156716 PC A10/MF A01
National Bureau of Standards (NEL), Gaithersburg,
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Slllcon-on-lnsulator: A Categorized Bibliography
Including Abstracts.
Special pub.,

A. Baghdadi, and E. J. Walters. Dec 87, 21 5p NBS/
SP-400/80
Also available from Supt. of Docs, as SN003-003-
02839-8. Library of Congress catalog card no. 87-

619901. Sponsored by Army Strategic Defense Com-
mand, Huntsville, AL.

Keywords: 'Bibliographies, Thin films. Materials, Sill-

con nitrides, Abstracts, 'SOI (Semiconductors), SOS
(Semiconductors), Recrystallization, Epitaxial growth,
Molecular beam epitaxy, Polysilicons, INSPEC data
base. Engineering index data base. Chemical ab-
stracts data base.

The bibliography of silicon-on-insulator SOI technolo-

gy was compiled from a literature search of three data
bases: INSPEC, Engineering Index, and Chemical Ab-
stracts. The bibliography has been categorized ac-

cording to the technique used to produce the SOI sub-
strate. It includes the abstracts for most of the papers.
It can either be used to obtain a quick evaluation of the

'state of the art' in a particular SOI technique, or as a
guide for further in-depth study.

General

700,835
PB87-1 50777 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Basic Standards.
NBS (National Bureau of Standards) Absolute
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Final rept.,

P. T. Olsen, V. E. Bower, W. D. Phillips, E. R.

Williams, and G. R. Jones. Jun 85, 7p
Pub. in Institute of Electrical and Electronics Engineers
Transactions on Instrumentation and Measurement
IM-34, n2 pi 75-181 Jun 85.

Keywords: Electrical measurement. Fundamental con-
stants. Precision, Reprints, 'Ampere, Current bal-

ances. Superconducting coils.

A current balance was constructed with superconduct-
ing field coils, for the realization of the SI ampere by
comparing mechanical to electrical work. The estimat-

ed ultimate accuracy of the realization is 0.1 ppm. Pre-

liminary results obtained with a room temperature ver-

sion of the apparatus are presented and discussed.

700,836
PB87-151460 Not available NTIS
National Bureau of Standards, Gaithersburg, MD.
Office of Product Standards Policy.

Measurement Assurance and Accreditation.
Final rept.,

J. W. Locke. Jan 86, 3p
Pub. in Proceedings of the Institute of Electrical and
Electronics Engineers 74, n1 p21-23 Jan 86.

Keywords: 'Microwaves, Attenuation, Power, Reflec-
tion, Calibrating, 'Measurement assurance problems,
'Accreditation.

The National Bureau of Standards has offered to ac-
credit laboratories for making microwave power, at-

tenuation, and reflection coefficients. The accredita-

tion would be based upon full documentation of the
applicant laboratory's procedures and participation in

appropriate measurement assurance programs. Al-

though five calibration laboratories expressed interest

in the program, a source of funding for developing the
measurement assurance programs has not been
found.
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700,837
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Precision Programmable Step Generator for Use in

Automated Test Systems.
Technical note,

H. K. Schoenwetter, D. R. Flach, T. M. Souders, and
B. A. Bell, Dec 86, 99p NBS/TN-1230
Also available from Supt. of Docs as SN003-003-
02786-3. Sponsored by Sandia National Labs., Albu-
querque, NM.

Keywords: Pulse generators. Transient response,
*Step generators, "Waveform recorders, 'Automatic
test equipment.

A precision voltage step generator has been designed
for use in automated systems to test the dynamic re-

sponse of waveform recorders and other instruments.

The programmable pulse parameters include transi-

tion polarity, pulse length, and repetition rate. The Ini-

tial and final levels of voltage steps are each program-
mable within the range of + or - 1 V for a 50 ohm
termination and within + or - 5 V for a high impedance
load. Voltage steps within these ranges settle to within

4- or - 0.02% of full scale range (FSR) in less than 22
and 26 ns, respectively, for small load capacitance.
The corresponding transition durations are approxi-

mately 6 and 7 ns.

700,838
PB87-1 57095 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Directional Scanning Technique for Characteriza-
tion of Complex Electromagnetic Environments.
Final rept.,

J. Randa, and M. Kanda. 1985, 4p
Pub. in Proceedings of AP-S International Symposium
on Antennas and Propagation-Symposium Digest,

Vancouver, Canada, June 17-19, 1985, p521-524.

Keywords: * Electromagnetic environments. Electro-

magnetic compatibility, Electromagnetic interference,

Plane waves, Electric fields. Simulation, 'Directional

scanning.

The problem of characterizing complicated electro-

magnetic environments without actually measuring the
field(s) throughout the entire volume of interest is of

great practical importance in the areas of EMI/EMC
electromagnetic hazard assessment, etc. The ques-
tion is how to obtain useful information about the
volume of interest from a reasonably small number of

measurements. A recent suggestion which appears to

hold considerable promise is to use a directional probe
to measure at one point the field incident from different

directions and then to reconstruct or bound the field

throughout the volume by using these measurements
In conjunction with a plane-wave expansion of the
field. The authors have now completed the formulation
and performed simulations for the (vector) electric

field, and they report the results in this paper. Simula-
tion results are encouraging.

700,639
PB87-157103 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Multiple-Source, Multiple-Frequency Error of an
Electric Field Meter.
Final rept.,

J. Randa, and M. Kanda. 1985, 8p
Pub. in Institute of Electrical and Electronics Engineers
Transactions on Antennas and Propagation AP-33, n1
p2-9 Jan 85.

Keywords: 'Electric fields, 'Electric measuring instru-

ments, Dipole antennas. Error analysis, Reprints, Elec-
tric field strength.

Electric field meters (EFM's) are typically calibrated

using single-frequency, single-source standard fields.

The response to multiple sources or nonsinusoidal
time dependence may be different, however. Possible
errors in a multiple-source, multiple-frequency environ-
ment are analyzed for an EFM consisting of an electri-

cally short dipole antenna with a diode load and an RF
filter transmission line. Also considered are errors in

the assumption of equal electric and magnetic energy
densities in a multiple plane-wave environment. Typi-

cal errors of field intensity measurements are about
one to three dB but in some circumstances they can
exceed 10 dB.

700,840
PB87-161410 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Impact of Automation on NBS (National Bureau of
Standards) Noise Temperature Measurements.
Final rept.,

D. F. Wait. Jan 86, 4p
Pub. in Proceedings of the Institute of Electrical and
Electronics Engineers 74, n1 pi 1 7-1 20 Jan 86.

Keywords: 'Standards, 'Calibrating, Reflectometers,
Linearity, Automation, Reprints, 'Thermal noise,

'Noise temperature.

The accuracy of calibrating a thermal noise source
using the National Bureau of Standard's automated ra-

diometer and cryogenic, primary noise standards is

typically + or - 2%, compared with 4- or - 3% for cor-

responding services that used manual radiometers
and hot primary standards. Using the automated radi-

ometer, a noise source can typically be calibrated at

three frequencies in the time a manual radiometer re-

quires to calibrate one. The automated radiometer
contains a 6-port reflectometer, and noise sources
with reflection coefficients as great as 0.3 can be toler-

ated without significantly effecting the calibration accu-
racy. This makes it practical to use a single broad-band
coaxial noise standard from 0.03 GHz to 14 GHz.

700,841
PB87-161451 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Standards for Electromagnetic Field Measure-
ments.
Final rept.,

M. Kanda, E. B. Larsen, M. Borsero, P. G. Galliano,

and I. Yokoshima. Jan 86, 9p
Pub. in Proceedings of the Institute of Electrical and
Electronics Engineers 74, n1 pi 20-1 28 Jan 86.

Keywords: 'Electromagnetic fields, 'Standards, An-
echoic chambers. Electric fields, Magnetic fields,

Probes, Electromagnetic measurement. Calibration.

The paper describes the methodology for standard
electromagnetic field measurements using anechoic
chambers, open-sites, guided wave structures, and
probes as transfer standards.

700,842
PB87-162046 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Electricity Div.

Electrical Units, Fundamental Constants, and the
1983 Least-Squares Adjustment.
Final rept,

B. N. Taylor. Jun 85, Bp
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-34, n2 pi 55-1 62 Jun 85.

Keywords: 'Fundamental constants, 'Units of meas-
urement, 'Standards, Reprints, Josephson effect.

Quantum Hall effect. Volt, Ohm, Ampere.

The review touches upon four topics: (1 ) The Interna-

tional System or SI electrical units, specifically, the
volt, ohm, and ampere, and so called laboratory or as
maintained units for the same quantities; (2) the rela-

tionships between these laboratory units, experiments
to realize their SI definitions, and the fundamental con-
stants of nature; (3) the 1983 least-squares adjustment
of the constants; and (4) future electrical measure-
ments research which can improve our knowledge of

the constants.

700,843
PB87-164026 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Finite-Element Action Approach to the Character-
ization of Complex Electromagnetic Environ-
ments.
Final rept.,

J. Randa, and M. Kanda. 1985, 6p
Pub. in Proceedings of International Symposium on
Antennas and EM Theory, Beijing, Peoples' Republic
of China, August 1 985, p48-53.

Keywords: "Electromagnetic environments. Finite ele-

ment analysis. Numerical solution.

The authors outline an approach to the characteriza-

tion of complicated electromagnetic environments

based on a finite-element approximation to the action
functional of the electromagnetic field. A stationary
point of the action is found by a numerical search, sub-
ject to constraints imposed by boundary conditions
and by measurements of the field at some number of
points. The technique is illustrated by a simple exam-
ple.
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PB87-164034 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Summary of NBS (National Bureau of Standards)
Calibration Services and Systems.
Final repL,

C. A. Hoer. Jan 86, 4p
Pub. in Proceedings of the Institute of Electrical and
Electronics Engineers 74, n1 p32-35 Jan 86.

Keywords: Standards, Attenuation, Phase shift. Electri-

cal impedance. Power, Millimeter waves. Microwave
frequencies, 'Calibration, National Bureau of Stand-
ards, Voltage.

This paper gives a brief summary of the calibration
services available at the Boulder Laboratories of the
National Bureau of Standards for attenuation, phase
shift, impedance, power, and voltage at RF and micro-
wave frequencies.

700,845
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(Order as PB87-1 66401, PC A05/MF A01)
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Basic Standards.
Report on the Session of the Consultative Com-
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B.N. Taylor. 1 1 Dec 86, 7p
Included in Jnl. of Research of the National Bureau of

Standards, v92 n1 p55-61 Jan-Feb 87.

Keywords: 'Units of measurement. Meetings, Consult-
ative Committee on Electricity, Quantum Hall effect,

Josephson effect. Volt, Ohm.

The report provides the background for and summa-
rizes the main results of the 1 7th session of the Con-
sultative Committee on Electricity (CCE) of the Interna-

tional Committee of Weights and Measures held in

September 1986. Included are decisions made by the
CCE which promise to have a profound effect on the
standardization of national representations of the volt

and ohm and thus on the international compatibility of

electrical measurements. In particular, on January 1,

1 990, worldwide changes in the basis for such repre-

sentations are planned which will lead to an increase
in the U.S. legal unit of voltage of about 9 parts-per-

million (ppm) and in the U.S. legal unit of resistance of

about 1 .5 ppm.
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Techniques and Instruments for Automated Elec-
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Final rept.,

N. M. Oldham. 1986, 3p
Pub. in Jnl. of Metrology Society of India 1 , n1 p25-27
1986.

Keywords: 'Electric measuring instruments. Automa-
tion, Reprints.

No abstract available.
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Error Bound for Near-Field Array Synthesis.
Final rept.,

D. A. Hill. Nov 86, 4p
Pub. in Institute of Electrical and Electronics Engineers
Transactions on Electromagnetic Compatibility EMC-
28, n4 P273-276 Nov 86.

Keywords: 'Electromagnetic fields. Arrays, Synthesis,

Error analysis. Reprints, Near field.

An expression for the upper bound of any component
of the electric or magnetic field at any point in a region

is derived in terms of a product of two surface field

integrals. The result is most useful for bounding errors

in near-field array synthesis, but might have other ap-
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plications where upper bounds on field magnitudes are

desired.
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Calibration of Aspirator-Type Ion Counters and
Measurement of Unipolar Charge Densities.
Final rept.,

M. Misakian, R. H. McKnIght, and C. Fenimore. Feb
87, 12p
See also report dated May 86, PB86-213147. Spon-
sored by Department of Energy, Washington, DC.
Pub. in Jnl. of Applied Physics 61, n4 pi 276-1 287, 15
Feb 87.

Keywords: "Calibrating, Power transmission lines.

Measurement, Reprints, *lon counters, *lon density,

*lon detection, HVDC systems.

The characterization of a parallel plate apparatus
which can produce a unipolar charge density that is

suitable for calibrating aspirator-type ion counters op-
erating in the ground plane is described. The influence

of a dc electric field, air motion. Coulomb repulsion,

and diffusion on the transport of ions into the ion

counter are examined to determine their effects on in-

strument calibration and measurements in the vicinity

of high-voltage dc transmission lines. A charge density

which is known with an uncertainty of less than + or -

9% is used to check the performance of an ion counter
with and without a duct at its entrance.
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PB87-180899 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Compact Fiber Sensors for the Measurement of
Low Level Electric Currents.
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G. W. Day. 1986, 4p
Sponsored by Department of Energy, Washington, DC.
Pub. in Proceedings of International Conference on
Optical Fiber Sensors (4th), Tokyo, Japan, October 7-

9, 1986, p81-84.

Keywords: "Electric current, "Ammeters, Electrical

measurement, Faraday effect. Birefringence, Fiber

optics. Detectors, Optical fibers.

Recent progress in the development of fiber current
sensors includes the fabrication of low loss, low bire-

fringence, 3 cm dia. coils by annealing, and the dem-
onstration of a noise equivalent current of 180 mi-

croamperes per root Hertz.
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Standardized methods for the primary free-field cali-

bration of laboratory standard microphones deal with
Type L (ANSI S1. 10-1 967, R1977) 'one-inch' diameter
microphones. However, the use of '1/2-inch' diameter
microphones for measurement of the sound pressure
level in acoustic fields is increasing. Consequently, the
NBS has developed a fixed-cost measurement service
for the free-field calibration of these microphones by
the reciprocity method over the range 2.5 kHz to 20
kHz. For this service, the apparatus and procedures,
including essential properties of the anechoic chamber
in which the calibrations are performed, are described.

700,851
PB87-183083 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Status and Future Directions of Picosecond
Domain Waveform Measurements.
Final rept.,

N. S. Nahman. 1986, 27p
Pub. in Time-Domain Measurements in Electromagne-
tics, Chapter 2, p45-71 1 986.

Keywords: "Waveforms, Electrical measurement. Opti-
cal measurement, "Picosecond pulses, Time domain.

A review of the state-of-the-art of picosecond time
domain waveform measurements is presented which
includes measurements in both the electrical and opti-

cal regions of the electromagnetic spectrum. The
review is the latest edition of a series of reviews on
high speed pulse measurements compiled by the
author since 1 967.
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This is the fifteenth issue of a quarterly publication pro-

viding information on the technical work of the Nation-

al Bureau of Standards Center for Electronics and
Electrical Engineering. This issue of the CEEE Techni-
cal Progress Bulletin covers the second quarter of cal-

endar year 1 986. Abstracts are provided by technical

area for both published papers and papers approved
by NBS for publication.
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PB87-19931 1 Not available NTIS
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Precision Calibration of Phase Meters.
Final rept,

R. S. Turgel, and D. F. Vecchia. 1987, 3p
Pub. in Proceedings of IEEE Instrumentation and
Measurement Conference, Boston, MA, April 27-29,

1987, pi 35-1 37.

Keywords: "Phase meters. Statistical analysis, "Cali-

bration.

A procedure and statistical analysis for the calibration

of precision phase meters has been developed. The
method can be applied equally to the calibration of any
instrument that has a nominally linear response char-

acteristic. Using statistical tests, the method checks
whether the calibration data fits a linear model and
then determines the linear equation from which the
corrected calibration values are computed. Because
random fluctuations tend to mask the limiting mean of

the instrument response, the corrections are based on
the values computed from the calibration curve, rather

than on the actual calibration data.
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PB87-201653 Not available NTIS
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Characterizing Square and Triangular Waveforms.
Final rept.,

G. N. Stenbakken. 1987, 3p
Pub. in Proceedings of the Institute of Electrical and
Electronics Engineers Instrumentation and Measure-
ment Conference, Boston, MA, p9-11, April 27-29,
1987.

Keywords: "Waveforms, "Square waves. Measure-
ment, Sampling, "Triangle waves.

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 this 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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Measuring Fast, Repetitive Signals.
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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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An established method for measuring complex rf mag-
netic permeability is based on the change in induct-

ance and resistance of a coaxial transmission line

upon insertion of a sample toroid. It is not necessary to

wind coils on the toroid or correct for geometric de-
magnetization factors. The use of modern commercial
impedance analyzers, as described in the paper,
makes measurements from 1 kHz to 1 GHz particularly

easy, fast, and accurate.
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NBS (National Bureau of Standards) Wideband
Sampling Wattmeter.
Technical note (Final),
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The design and operation of a wideband sampling
wattmeter capable of measuring distorted power sig-

nals with fundamental frequencies from 1 Hz to 10 kHz
and harmonics up to 100 kHz is described. The micro-
computer controlled wattmeter uses asynchronous
sampling of the voltage and current signals. The errors

associated with this type of operation are described,

as are various methods of correcting some of these
errors. A hardware multiplier-accumulator allows a
large number of power signal samples to be integrated

for each measurement. Sampling rates are variable up
to a maximum of 300 kHz. A direct-memory-access
unit is used to capture 4096 samples of both the volt-

age and current signals. These data are used to calcu-
late the average and rms values of these signals. The
technical note gives schematic diagrams of the circuits

used in this wattmeter and describes their operation.
The software is also described, and flow charts and
selected program listings are provided for the pro-

grams written in Pascal. The results of calibration of

the instrument over the past year are also presented.
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This is the sixteenth issue of a quarterly publication

providing information on the technical work of the Na-
tional Bureau of Standards Center for Electronics and
Electrical Engineering. The issue of the CEEE Techni-
cal Progress Bulletin covers the third quarter of calen-

dar year 1986. Abstracts are provided by technical

area for both published papers and papers approved
byNBSfor publication.
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The principles of electro-optic and magneto-optic sen-
sors suitable for use in power system applications are
reviewed with particular attention to the properties of

materials and components that limit the precision of

such sensors. Data on a number of materials are col-

lected and presented. For high-precision electro-optic

sensors, it is recommended that crystals of point sym-
metry (bar 4)3m be used. For high-precision magneto-
optic sensors, a lead glass with a low stress-optic coef-

ficient is recommended. Choices for other compo-
nents are also suggested. For both types of sensors, a
precision of roughly plus or minus 1 percent over a 1 00
C temperature range should be attainable. To achieve
a precision better than that, it will be necessary to use
temperature compensation techniques, several of

which are proposed and discussed.
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This is the tenth issue of a quarterly publication provid-

ing information on the technical work of the National

Bureau of Standards Center for Electronics and Elec-

trical Engineering. This issue of the Center for Elec-

tronics and Electrical Engineering Technical Publica-

tion Announcements covers the third quarter of calen-

dar year 1986. Abstracts are provided by technical

area for papers published this quarter.
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This is the eighteenth issue of a quarterly publication

providing information on the technical work of the Na-
tional Bureau of Standards Center for Electronics and
Electrical Engineering. This issue of the CEEE Techni-
cal Progress Bulletin covers the first quarter of calen-
dar year 1987. Abstracts are provided by technical
area for both published papers and papers approved
by NBS for publication.

700,862
PB87-225397 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

High Accuracy, 10 Hz-1 MHz Automatic AC Voltage
Calibration System.
Final rept.,

N. M. Oldham, M. E. Parker, A. Young, and A. G.
Smith. 1987, 3p
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) Instrumentation and Measure-
ment Technology Conference (1987), Boston, MA.,
April 27-29, 1987, p279-281.

Keywords: 'Voltmeters, Alternating current, 'Calibra-

tion, Automatic.

An automatic system for calibrating high accuracy ac
voltmeters and calibrators is described. The system is

based on traditional coaxial thermal voltage convert-

ers to provide measurement uncertainties of 5-20 ppm
in the audio frequency range and 5-1 50 ppm over the

full range from 10 Hz-MHz. Specialized hardware and
measurement techniques make it possible to achieve
these uncertainties in test periods of approximately
one minute. Random errors introduced by the system
are typically less than 2 ppm (one standard deviation).

700,863
PB87-226890 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Electronics and Electrical Engineering.

Center for Electronics and Electrical Engineering
Technical Progress Bulletin Covering Center Pro-
grams, October to December 1986 with 1987 CEEE
Events Calendar,
E. J. Walters. Jul 87, 29p NBSIR-87/3577
See also PB87-210340.

Keywords: 'Electronics, Electrical engineering. Metrol-

ogy, Signal processing. Bibliographies.

This is the seventeenth issue of a quarterly publication

providing information on the technical work of the Na-
tional Bureau of Standards Center for Electronics and
Electrical Engineering. This issue of the CEEE Techni-

cal Progress Bulletin covers the fourth quarter of cal-

endar year 1 986. Abstracts are provided by technical

area for both published papers and papers approved
by NBS for publication.

700,864
PB87-232047 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Prebreakdown Cathode Processes in Liquid Hy-
drocarbons.
Final rept.,

G. J. FitzPatrick, E. O. Forster, R. E. Hebner, and E.

F. Kelley. 1987, 6p
Sponsored by Department of Energy, Washington, DC.
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Electrical Insulation EI-22, n4

P453-458 Aug 87.

Keywords: 'Electric discharges, 'Dielectric break-
down, 'Hydrocarbons, 'Electrical insulation, High
speed photography. Toluene, Liquids, Cathodes, Re-
prints, *Breakdown(Electronic threshold).

Measurements are presented of the initiation of pre-

breakdown streamers at a point cathode in liquid hy-

drocarbons. Using a computer implementation of the
method of images, the electric field is computed for

selected geometries to confirm that the field strengths

in the vicinity of these streamers are probably high

enough so that electron multiplication processes can
occur. High magnification photographs of streamer ini-

tiation show that the initial streamer velocity is

(2.8 + 0.4) X 1 0 to the 4th power cm/s in toluene.

700.865
PB87-232054 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

NBS (National Bureau of Standards) Josephson
Array Voltage Standard.
Final rept,

C. A. Hamilton, R. L. Kautz, F. L. Lloyd, R. L. Steiner,

and B. F. Field. 1987, 4p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-36, n2 p258-261 Jun 87.

Keywords: 'Josephson junctions, 'Standards, Arrays,

Reprints, 'Voltage standards.

A Josephson voltage standard based on a series array
of 2076 junctions is described. When irradiated with a
1 5-mW signal at a frequency of 96 GHz, the array pro-

duces 1 5 000 quantized levels between -1 .5 and 1 .5 V.

Initial results on high-precision comparisons with a
Zener reference standard are given.

700,866

PB87-233607 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

AC Voltage and Current Measurements.
Final rept,

N. M. Oldham. 1986, 2p
Pub. in Jnl. of Metrology Society of India 1, n3 pi 7-1

8

1986.

Keywords: 'Voltage measuring instruments, 'Electric

current meters, 'Voltmeters, 'Ammeters, Electrical

measurement. Alternating current. Reprints.

Definitions and various measurement techniques for

the measurement of ac voltage and current are given.

700,867

PB87-233862 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

Report on the NBS/CEEE (National Bureau of
Standards/Center for Electronics and Electrical

Engineering) Survey of Electronic Measurement
Needs Below 10 MHz.
Final rept.,

B. A. Bell. 1987, 14p
Pub. in Proceedings of National Conference of Stand-
ards Laboratories Workshop and Symposium (1987)
'Innovation: Key to the Future', Denver, CO., July 12-

16, 1987,p75-1~75-14.

Keywords: 'Electromagnetic interference. Electric

measuring instruments. Surveys, 'Automatic test

equipment

The paper describes the results of a recent survey
conducted by the Electrosystems Division of the

Center for Electronics and Electrical Engineering
(CEEE) at the National Bureau of Standards (NBS). A
summary analysis is provided of the data obtained on
questions concerning (1) critical electrical quantities

and associated instrumentation and devices, (2) Auto-
matic Test Equipment (ATE)/complex measurement
systems, and (3) conducted electromagnetic interfer-

ence.
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PB87-233870 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

NBS (National Bureau of Standards) Calibration

System for AC Voltage.
Final rept.,

N. M. Oldham, and M. E. Parker. 1987, 6p
Pub. in Proceedings of National Conference of Stand-
ards Laboratories Workshop and Symposium (1987)
'Innovation: Key to the Future', Denver, CO. July 12-

16, 1987, p47-1 -47-6.

Keywords: 'Voltage measuring instruments, 'Volt-

meters, Alternating current, 'Calibration, Automatic.

An automatic system for calibrating high accuracy ac
voltmeters and calibrators is described. The system
relies on measurements using coaxial thermal voltage

converters to achieve ac-voltage uncertainties of 5-

1 50 ppm from 0.01-600 volts over the frequency range
of 10 Hz-1 MHz. Specialized hardware and measure-
ment techniques make it possible to achieve these un-

certainties in test periods of approximately one minute.

Random errors introduced by the system are typically

less than 2 ppm (one standard deviation).

700.869

PB88- 1 09 178 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Expanding Need for Microwave and Millimeter

Wave Calibration Services.
Final rept.,

R. T. Adair, G. Reeve, and L. E. Gatterer. 1987, lip
Pub. in NCSL Newsletter 27, n1 p21-31 Jan 87.

Keywords: 'Millimeter waves, 'Microwaves, Stand-
ards, Surveys, Ultrahigh frequencies. Superhigh fre-
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quencies, Extremely high frequencies, Reprints, 'Cali-

bration.

Several technology sua'eys concerning microwave
and millimeter wave measurement needs and capabili-

ties have recently been conducted by the National

Bureau of Standards, Boulder Laboratories, and other

organizations. The results of some of these studies,

which covered the frequency range from 1 GHz to

above 200 GHz, are summarized. Current microwave
and millimeter wave standards and calibration capabili-

ties at the National Bureau of Standards are reviewed

and compared with national needs. The lack of nation-

al standards in certain frequency bands may lead to

problems with the specification, acceptance testing,

calibration, and critical use of some components and
systems. Plans to fulfill unmet needs in the frequency
range are also presented.

700.870
PB88-109194 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

In Search of a More Realistic Accuracy Statement
for Microwave Metrology.
Final rept.,

G. F. Engen. 1986, 3p
Pub. in Proceedings of Conference on Automated
Radio Frequency Task Group (27th), Baltimore, MD.,
June 5-6, 1986, pi 81 -183.

Keywords: "Microwave equipment, 'Metrology, Elec-

trical measurement. Electric connectors. Accuracy.

Historically, the accuracy achieved by the microwave
metrologist has been limited by defector performance,
hardware imperfections, and connector problems.
Today the effect of hardware imperfections has been
largely eliminated by more complete modeling. More-
over, the performance of the detection systems has
been improved to the point where in many cases the
non-ideal connector behavior is the major error

source. Although important refinements in the connec-
tors have also been realized, it is quite possible that

these have not kept pace with the other develop-
ments. In any case it is useful to pose the following

question: Assume a measurement system which, apart

from being fitted with connectors typical of those in

general use, is othen^vise perfect. How much measure-
ment accuracy can one realistically claim for it.

700,871
PBd8-1 09244 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

1.25-MI-lz Attenuation Measurement System.
Final rept.,

R. A. Ginley, and C. M. Allred. 1986, 4p
Contract CCG-156
Sponsored by Department of Defense Calibration Co-
ordination Group, Redstone Arsenal, AL.
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-35, n4 p463-466 Dec 86.

Keyvyords: 'Attenuation, Electrical measurement.
Medium frequencies, Reprints.

A system has been developed to make highly accurate
measurements of nominally 6-dB increments of at-

tenuation at 1.25 MHz. Initial experiments indicate a
typical systematic error of 5 micro B (1 micro B =
0.00001 dB) with a resolution of 1 micro B. A special
linearity measurement system (LMS) using NBS-con-
structed linear tuned hybrids and power detectors has
been used to determine the nonlinearity of a tuned
1.25-MHz power detector. The detector utilizes a
single thermistor bead design with thermal isolation to

obtain nearly linear tracking of a 4:1 change in input

power. The nonlinear correction for this change, deter-
mined by the LMS, is on the order of 1 3 micro B for the
detector presently in use. This calibrated detector and
another of similar design are used in the attenuation
measurement system (AMS) to make power ratio

measurements to determine the change in attenuation
of the device under test (DUT).

700.872
PB88-1 10226 PC A03/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Horn Design Equations for the NBS (National
Bureau of Standards) Horn-Type Noise Standards,
W. C. Daywitt. Aug 87, 18p NBSIR-87/3073
Sponsored by Department of the Air Force, Washing-
ton, DC, and Naval Ocean Systems Center, San
Diego, CA.

Keywords: 'Horns, Millimeter waves. Electromagnetic
noise. Reflection, Attenuation, Computation, Noise
standards, Braun equations.

Equations are given for calculating the interior dimen-
sions of the horn pickup in the NBS millimeter wave
noise standards. These dimensions insure negligible

internal horn reflections, resulting in an accurate calcu-

lation of the horn attenuation. Measurements in the

WR10 horn show a reflection of magnitude less than

0.001.

700,873

PB88-1 10366 PCA05/MFA01
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Survey of Electronic Measurement Needs Beiow
10 MHz,
J. R. Sorrells. Jun 87, 92p NBSIR-87/3549

Keywords: 'High frequencies, 'Electronic equipment,
Electrically powered instruments. Precision, Surveys,

Test equipment. Measuring instruments.

The results of a survey to assess the electronic meas-
urement needs from dc to 10 MHz are presented. The
questionnaire used in the survey covered three broad
areas of measurement need: (1) basic electrical quan-
tities and related precision instruments; (2) automatic

test equipment and other complex measurement sys-

tems; and (3) conducted electromagnetic interference.

The data provided by 527 respondents are summa-
rized, and the results of various analyses are de-

scribed. Several conclusions, suggested by the analy-

ses, are also discussed.

700,874

PB88-1 1 11 74 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

Effect of Pressure on Streamer Inception and
Propagation in Liquid Hydrocarbons.
Final repL,

R. E. Hebner, E. F. Kelley, G. J. FitzPatrick, and E.

O. Forster. 1 987, 5p
Sponsored by Department of Energy, Washington, DC.
Pub. in Proceedings of International Conference on
Conduction and Breakdown in Dielectric Liquids (9th),

Salford, United Kingdom, July 27-31, 1987, 5p 1987.

Keywords: 'Dielectric breakdown, 'Electrical faults,

'Hexanes, 'Toluene, 'Breakdown(Electronic thresh-

old).

The paper shows that for pressures between 0.1 and
5.0 MPa, the structure of a streamer originating from a
cathode is significantly modified while that initiating

from an anode is relatively unchanged, in toluene and
hexane. For cathode streamers, the inception voltage
increased from 40 -\- or -6kV at 0.1 MPa to 99 + or -

22kV at 5.0 MPa. For anode streamers, the inception

voltage increased from 53 + or - 6kV at 0.1 MPa to

123 + or - 55kV at 5.0 MPa.

700,875

PB88-1 11 224 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

Digitally Synthesized Power Calibration Source.
Final rept.,

N. M. Oldham, O. B. Laug, and B. C. Waltrip. 1987,

6p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-36, n2 p341-346 Jun 87.

Keywords: 'Waveform generators, 'Watt hour meters,
'Wattmeters, 'Electric power meters. Digital systems.
Energy, Power measurement. Reprints, 'Calibration.

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 and 240 V,

O and 5 A, and 0 and 360 deg respectively. The accu-
racy of the active and reactive power is estimated to

be within -i- or - 100 ppm of the full-scale apparent
power (volt-amperes).

700,876

PB88-113782 PC A05/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Electrosystems Div.

Research for Electric Energy Systems - An Annual
Report (1986),
R. E. Hebner. Sep 87, 80p NBSIR-87/3643
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Department of Energy, Washington, DC. Div. of Elec-

tric Energy Systems.

Keywords: 'Electric power. Electric measuring instru-

ments, Dielectrics, Dielectric breakdown. Sulfur hexa-
fluoride. Electrical insulation. Interfaces, Space
charge. Insulating oil.

The report documents the technical progress in the

five investigations which make up the project 'Support

of Research Projects for Electrical Energy Systems',
funded by the U.S. Department of Energy. To support
the measurement of ions in the dc transmission line

environment, techniques to measure ion mobility were
evaluated. In addition, techniques were developed to

determine the sensitivity of an AM radio to detect par-

tial discharges in a biolological exposure facility. Within

the project to develop measurement techniques and
obtain basic data for gaseous dielectrics, a theoretical

method was developed to evaluate the consistency
among electron collision, transport, and dielectric

strength data for binary gas mixtures; the gas phase
hydrolysis rates for S0F2 and S0F4 were measured;
the corona discharge oxidation mechanisms were
identified and the role of negative ions on the S0F4
yield was determined. Progress in interfacial measure-
ments included the optical measurement of the elec-

tric field distribution as a streamer initiates. Progress in

developing measurements for nanosecond dielectrics

was in the characterization of the errors in the meas-
urement of voltage pulses using E-dot probes and the
identification of the reducation of breakdown voltage in

oil for faster pulses.

700,877
PB88-1 17643 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

Assessment of Future Optical Measurements of
Voltage and Current In Electric Power Systems.
Final rept.,

D. L. Hillhouse. 1987, 70p
Sponsored by Electric Power Research Inst., Palo
Alto, CA., Bonneville Power Administration, Portland,

OR., and Empire State Electric Energy Research
Corp., New York.

Pub. in Optical Power Line Voltage and Current Meas-
urement Systems, EPRI EL-5431 , v2 70p Sep 87.

Keywords: 'Electric current meters, 'Voltage measur-
ing instruments, 'Electrooptics, 'Magnetooptics,
Power measurement. Birefringence, Reprints.

The report summarizes the results of an investigation

into the technical and economic reasons for improving
power system voltage and current measurements, with

special emphasis on the prospects for using optical

technology. The investigation assesses information

from interviews with representatives of utilities and
manufacturing companies, along with other informa-

tion from published sources. The report concludes with

a recommendation for a carefully structured and co-
ordinated program of research and development.
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PB88-121967 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Software Correction of Measured Pulse Data.
Final rept.,

N. S. Nahman. 1986, 67p
Pub. in Fast Electrical and Optical Measurements, v1,

NATO ASI Series E, n1 08 p351 -417 1 986.

Keywords: 'Waveforms, 'Electromagnetic pulses.

Light pulses, Convolutional integrals. Signal process-
ing. Correction, III posed problems, Deconvolution,
Computer applications.

The fundamental concern in the software correction of

measured pulse waveform data is the solution of an ili-

posed deconvolution problem which arises when one
(or both) of the known waveforms is (are) corrupted by
errors due to interference, noise, instrumentation drift,

etc. The variables concerned are related to each other
by the convolution integral. When one of the integrand

functions is unknown while the other two functions are
known, the convolution equation becomes an integral

equation for the unknown waveform. Solution of an ill-

posed deconvolution problem is obtained by signal

processing or filtering and at most yields an estimate

700,878 95



ELECTROTECHNOLOGY

General

for the unknown waveform. Tfie objective of the dis-

cussion is to bring out the ideas of ill-posedness and to

give examples of applications to pulse measurement
problems which require deconvolution, i.e., the remov-
al (correction) of pulse source effects and/or meas-
urement system effects as encountered in signal pulse
waveform measurements and system impulse re-

sponse measurements.

700,879

PB88-121975 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Calibration and Error Analysis of a Picosecond
Pulse Waveform Measurement System at NBS (Na-
tional Bureau of Standards).
Final rept.,

W. L. Gans. 1986, 5p
Pub. in Proceedings of the IEEE (Institute of Electrical

and Electronics Engineers) 74, n1 p86-90 Jan 86.

Keywords: 'Electromagnetic pulses, "Waveforms,
Electrical measurement. Error analysis, *Calibration,

Deconvolution, Picosecond pulses.

The primary system used at NBS, Boulder, CO, to

measure fast (picosecond-nanosecond range), repeti-

tive, electrical pulse parameters consists essentially of

a wide-band (dc-18 GHz) sampling oscilloscope inter-

faced to a minicomputer. The paper describes the
major calibration and analysis techniques used to

reduce the effects of errors inherent in the system,
both deterministic and random in nature.

700,880

PB88- 123690 PC A04/MF A0

1

National Bureau of Standards (NML), Gaithersburg,

MD. Center for Radiation Research.
NBS (National Bureau of Standards) {Measurement
Services: Standard Cell Calibrations.
Special pub. (Final),

B. F. Field. Oct 87, 56p NBS/SP-250/24
Also available from Supt. of Docs, as SN003-003-
02825-8. See also PB88-1 23708. Library of Congress
catalog card no. 87-61 9872.

Keywords: Direct current, "Standard cells, "Calibra-

tion, "Voltage standards, Josephson effect, US NBS.

The note describes the procedures used at NBS to

calibrate standard cells in terms of the U.S. Legal Volt.

The two calibration services that are offered by the
Electricity Division are discussed; Regular Calibration

of client standards at NBS, and the Volt Transfer Pro-

gram which is a process to determine the difference

between the U.S. Legal Volt and the volt as maintained
by a client laboratory. The operational procedures
used to compare standard cells and to maintain the

U.S. Legal Volt via the ac Josephson effect are dis-

cussed in detail.

700,881

PB8S-123757 PC A03/MF A01
National Bureau of Standards (NML), Gaithersburg,

MD. Electricity Div.

Solid-State Voltage Standard Performance and
Design Guidelines.
Technical note (Final),

B. F. Field. Sep 87, 29p NBS/TN-1239
Also available from Supt. of Docs, as SN003-003-
02822-3. Sponsored by Department of Defense,
Washington, DC.

Keywords: "Standards, Avalanche diodes. Direct cur-

rent. Recommendations, "Voltage standards. Stand-
ard cells.

The Electricity Division has examined and analyzed
the performance of all presently available high-quality

solid-state (Zener) dc voltage standards. Based on
these examinations and the authors knowledge of

standards laboratory requirements, the authors have
developed a set of guidelines to define what is needed
in a modern solid-state standard to supplement or re-

place cadmium-sulfate standard cells. Specific design
goals are presented to serve as a guide for writing a
detailed solid-state voltage standard specification, and
also as a guide to anyone evaluating such a standard.

700,882

PB88-129929 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

AC Power and Energy Measurements.
Final rept.,

N. M. Oldham. 1986, 3p
Pub. in MAPAN-JnI. of Metrology Society of India 1,

n4p5-7 1986.

Keywords: "Power measurement, Electrical measure-
ment. Alternating current. Reprints.

Definitions and various techniques for the measure-
ment of active and reactive electrical power are given.
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This is the nineteenth issue of a quarterly publication

providing information on the technical work of the Na-
tional Bureau of Standards Center for Electronics and
Electrical Engineering. This issue of the CEEE Techni-
cal Progress Bulletin covers the second quarter of cal-

endar year 1 987. Abstracts are provided by technical

area for both published papers and papers approved
by NBS for publication.

700,884
PB88-130323 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Electronics and Electrical Engineering.

Center for Electronics and Electrical Engineering
Technical Publication Announcements Covering
Center Programs, January to March 1987, with
1987 CEEE Events Calendar,
E. J. Walters Aug 87, 20p NBSIR-87/3655
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Keywords: "Electronics, "Electrical engineering,

"Semiconductor devices. Metrology, Signal process-

ing, Bibliographies.

This is the twelfth issue of a quarterly publication pro-

viding information on the technical work of the Nation-

al Bureau of Standards Center for Electronics and
Electrical Engineering. This issue of the Center for

Electronics and Electrical Engineering Technical Publi-

cation Announcements covers the first quarter of cal-

endar year 1 987. Abstracts are provided by technical

area for papers published this quarter.
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PB88-138748 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Simultaneous Measurement of Light Emission,
Current Pulses and Growth of Prebreakdown
Streamers in Hexane.
Final rept.,

E. F. Kelley, M. Nehmadi, R. E. Hebner, P. J.

McKenny, and E. O. Forster. 1987, 6p
Sponsored by Department of Energy, Washington, DC.
Div. of Electric Energy Systems.
Pub. in Proceedings of IEEE (Institute of Electrical and
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ersburg, MD., October 1 8-22, 1 987, pi 32-1 37.

Keywords: "Hexanes, High speed photography, Di-

electric breakdown. Light pulses. Optical measure-
ment. Electric current. Electrical measurement,
" Breakdown(Electronic threshold).

High-speed, image-converter photography is used to

document the growth characteristics of prebreakdown
phenomena emanating from a cathode needle in a
needle-sphere electrode system placed in a liquid. The
cathode streamer grovrth characteristics are com-
pared to the pulsed nature of the current feeding the

streamer and light emission from the streamer. The
fact that there is a strong temporal correlation between
the current and light pulses is confirmed. However, it is

found that no strong correlation exists between this

pulse-like behavior and the growth of the prebreak-
down event, but that the streamer is found to grow
rather uniformly despite the discreet nature of the cur-

rent supplied. This information should contribute to the

development of theoretical modeling efforts on the
generation and development of prebreakdown phe-
nomena in liquids.
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PB88-138763 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Techniques for Measuring the Shielding Effective-
ness of Materials.

Final rept.,

P. F. Wilson, and M. T. Ma. 1987, 6p
Pub. in Proceedings of the International Zurich Sympo-
sium and Technical Exhibition on Electromagnetic
Compatibility (7th), Zurich, Switzerland, March 3-5,

1987, p547-552.

Keywords: "Electromagnetic shielding. Transmission
lines. Electrical measurement. Effectiveness, Rever-
beration chambers. Time domain.

Four methods for measuring the shielding effective-

ness of materials under various conditions are consid-
ered. Coaxial transmission line holders and a time-

domain systems are used to simulate plane-wave
shielding performance. The dual TEM cell and an aper-

tured TEM cell in a reverberating chamber are used to

investigate near-field shielding capability. Both theo-
retical and experimental results are discussed.
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PB88-138771 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Shielding Effectiveness Measurements Using an
Apertured TEM Cell in a Reverberation Chamber.
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P. F. Wilson, and M. T. Ma. 1986, 5p
Pub. in Proceedings of the IEEE (International Electri-

cal and Electronics Engineers) International Symposi-
um on Electromagnetic Compatibility, San Diego, CA.,

September 16-18, 1986, p265-269.

Keywords: "Electromagnetic shielding. Electrical

measurement, Effectiveness, Reverberation cham-
bers. Near field.

Near-field shielding effectiveness measurements are
performed in a reverberation chamber using an aper-

tured transverse electromagnetic cell as the receiver.

The configuration allows one to investigate the electric

and magnetic field shielding properties of a material

simultaneously. Coupling to the cell is modeled using

small aperture theory, and predicted results agree well

with measured data.
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Electromagnetic Compatibility, San Diego, CA., Sep-
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The paper describes the evaluation of the perform-

ance characteristics of a reverberation chamber excit-

ed by pulsed rf (1.0 microsec to 10 microsec, 0.001

duty cycle) in the frequency range, 0.9 GHz to 1 0 GHz.
The purpose of the work was to investigate the poten-

tial use of a reverberation chamber for pulsed rf immu-
nity testing of electronic equipment. Information given

includes a description of the reverberation chamber
evaluated, the instrumentation used for performing the

measurements, and results obtained showing the

pulse dispersion characteristics of the chamber.

700,889

PB88-138797 Not available NTIS
National Bureau of Standards (NEL). Boulder, CO.
Electromagnetic Fields Div.
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Measuring Electromagnetic Interference. Part 1.

Open-Field Sites and TEM Cells.

Final rept.,

M. T. Ma, M. Kanda, M. L. Crawford, and E. B.

Larsen. 1986, 13p
Pub. in Test and Measurement World, p72-84 Feb 86.

Keywords: 'Electromagnetic interference, Electrical

measurement, Reprints.

Measuring radiated electromagnetic power is essential

to demonstrate conformance to regulations and speci-

fications. A number of methods are available -- open-

field sites, TEM cells, reverberating chambers and an-

echoic chambers. Selection of a suitable technique re-

quires a knowledge of the strengths and limitations of

each. Proper interpretation of measured results then

requires an intimate knowledge of the characteristics

of the chosen site.

700,890
PB88-147392 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Should the Classical Variance Be Used as a Basic
Measure in Standards Metrology.
Final rept.,

D. W. Allan. 1987, 9p
Pub. in IEEE (Institute of Electrical and Electronics En-

gineers) Transactions on Instrumentation and Meas-
urement IM-36, n2 p646-654 Jun 87.

Keywords: 'Metrology, Electrical measurement.
Standard deviation, Statistics, Variance{Statistics),

Standards, Reprints, Uncertainty.

Studies of frequency standards, standard-volt cells,

and gauge blocks provide examples of long-term

random-correlated time series which indicate behavior

that is not 'white' (not random and uncorrelated). The
paper outlines and illustrates a straightforward time-

domain statistical approach, which for power-law
spectra yields an alternative estimation method for

most of the important random power-law processes
encountered. Knowing the spectrum provides for

clearer uncertainty assessment in the presence of cor-

related random deviations. The statistical approach
outlined also provides a simple test for a white spec-
trum, thus allowing a metrologist to know whether use
of the classical variance is suitable or whether to incor-

porate better uncertainty assessment procedures,
e.g., as outlined in the paper.

700,891
PB88-147442 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Office of Physical Measurement Services.

MM-Wave Measurement and Standards Require-
ments for Defense Technology.
Final rept.,

B. C. Belanger. 1985, 3p
Pub. in Microwave Jnl. 28, n7 p30-32 Jul 85.

Keywords: 'Millimeter waves. Electrical measurement.
Microwaves, Meetings, Standards, Reprints.

The paper describes a seminar on millimeter wave
measurement requirements held at Harry Diamond
Laboratories in April of 1 985.

700,892
PB88-152814 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Operation of an Ion Counter in the Ground Plane
under a Monopolar High-Voltage Line.

Final rept.,

R. H. McKnight. 1987, 8p
Sponsored by Department of Energy, Washington, DC.
Pub. in Proceedings of the Hanford Life Sciences Sym-
posium on Interaction of Biological Systems with Static

and ELF Electric and Magnetic Fields (23rd), Richland,
WA., October 2-4, 1 984, pi -8 1 987.

Keywords: "Transmission lines. Electric corona, Ion

currents. Space charge, *lon counters, HVDC sys-

tems. High voltage.

Studies have been made of the operation of an ion

counter with the inlet located in the ground plane near
a monopolar high-voltage line. Electric-field values at

the ground plane ranged between 14.8 kV/m and 29.8
kV/m, while ion current densities varied from 0.1 to

0.43 (micro A/m squared). An observed variation in

measured ion density with volumetric flow rate through
the counter appears to be primarily due to losses in the

duct between the ground-plane opening and the ion-

counter inlet.

700,893
PB88-152855 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Dynamic Performance of Digital Recorders Used
for Monitoring High Voltage Impulse Tests.

Final rept.,

J. Kuffel, R. Malewski, R. Van Heeswijk, and R. A.

Lawton. 1 986, 5p
Pub. in IEEE (Institute of Electrical and Electronics En-

gineers) Transactions on Instrumentation and Meas-
urement IM-35, n4 p591-595 Dec 86.

Keywords: 'Recording instruments. Electrical meas-
urement. Monitors, Performance, Reprints, 'Digitizers,

Recorders, High voltage.

Frequency and time domain characteristics of digital

transient recorders (in short digitizers) are discussed in

order to establish the requirements on digitizers used
for high voltage testing. Results of an experimental

study performed on a 200 MHz, 8-bit digitizer (Tek-

tronix 761 2D) are presented and related to the design

features of the instrument The inherent design char-

acteristics and their influence on the digitizer dynamic
performance are analyzed in view of simulation of the

digitizer through a computer model.

700,894
PB88-1 53952 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Precision Calibration of Phase Meters.
Final rept.,

R. S. Turgel, and D. F. Vecchia. 1987, 4p
See also PB87-1 99311.
Pub. in IEEE (Institute of Electrical and Electronics En-

gineers) Transactions on Instrumentation and Meas-
urement IM-36, n4 p91 8-922 Dec 87.

Keywords: Statistical analysis. Reprints, 'Calibration,

'Phase meters. Linear model.

Using the calibration of a phase meter with a nominally

linear response as an example, a statistical approach
is discussed for predicting worst-case offsets of the

meter response characteristic from the value of the

reference standard. A linear calibration curve is used
to model the meter response, and statistical tests are

described which test the appropriateness of the model
and whether the calculated calibration curve differs

significantly from the ideal. Various levels of correc-

tions to be applied can then be determined on the

basis of these tests, and limits to offsets are calculated

for each of the levels. By extending the approach, it is

possible to predict limits of uncertainty when using the

calibrated meter to make measurements.

700,895
PB88-162524 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Gallium Arsenide (GaAs)-Based Photoconductive
Switches for Pulse Generation and Sampling Appli-
cations in the Nanosecond Regime.
Final rept.,

B. A. Bell, and A. G. Perrey. 1985, 2p
See also PB86-1 34954. Sponsored by Institute of

Electrical and Electronics Engineers, Inc., New York.

Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) Instrumentation and Measure-
ment Technology Conference (IMTC '85), Tampa, FL.,

March 20-22, 1 985 p21 6-21 7.

Keywords: 'Electric potential. Calibrating, 'Dielectric

constant, Voltage converters. Voltage, Automatic test

equipment.

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
micromede.
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700,896

DE87014558 PC A06/MF A01
National Bureau of Standards, Gaithersburg, MD.
Optical Power Line Voltage and Current Measure-
ment Systems: Volume 1, Limits to the Precision of

Electro-Optic and Magneto-Optic Sensors: Final

Report.
G. W. Day, P. D. Hale, M. Deeter, T. E. Milner, and
D. Conrad. Sep 87, 122p EPRI-EL-5431-V.1
See also PB87-212536.

Keywords: 'Power Transmission Lines, Accuracy, Am-
meters, Calibration, Design, Electro-Optical Effects,

Magneto-Optical Effects, Monitors, Optical Fibers, Po-
larization, Temperature Dependence, Transfer Func-
tions, Voltmeters, ERDA/200300, Electric measuring
instruments.

This study began with a central question, "What preci-

sion can be achieved with an electro-optic voltage

sensor or a magneto-optic current sensor." The
answer has been pursued in numerous ways - through

an investigation of the basic properties of materials

and components (both as reported in the literature and
new data generated in our laboratory), through at-

tempts to demonstrate the feasibility of overcoming
certain limitations in the properties of components,
through analysis of some fundamental limitations,

through the proposal of new or refined designs, and
through discussions with numerous other investiga-

tors. It was concluded that ease of obtaining high pre-

cision (in a power systems context) is not included

among the advantages of using optical sensors for

measurement of electromagnetic quantities. The prin-

cipal difficulty was that sensors have to maintain their

calibration over broad temperature ranges (at least

100 sup 0 C) without the possibility of temperature sta-

bilization. Specifically, using relatively standard ap-

proaches and an appropriate definition of precision, a
precision not better than about -f-1 % can be expect-

ed. Achieving this level of precision will require wise
choices of materials, components, and design; numer-
ous suggestions are offered. (ERA citation 12:045329)

700.897

PB87-172748 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Structures Div.

Reconductoring Study Using Reliability Assess-
ments.
Final rept.,

M. E. Criswell, E. M. Hendrickson, and J. R.

Goodman. 1984, 4p
Sponsored by Electric Power Research Inst., Palo

Alto, CA.
Pub. in Proceedings of ASCE Specialty Conference on
Probabilistic Mechanics and Structural Reliability (4th),

Berkeley, CA., January 11-13,1 984, pi 23-1 26.

Keywords: 'Transmission lines, 'Reliability, Wind
loads.

Both deterministic and reliability assessments were
utilized to investigate the feasibility of reconductoring
an 11-1/2 mile (18.5 km) long transmission line locat-

ed near Fort Collins, Colorado. Reliability index values
for each of the 67 single-pole tubular steel tangent
structures were determined for four possible recon-

ductoring options. Structural adequacy of these struc-

tures to resist high wind loadings was of primary inter-

est. Significant potential cost savings, ranging from 37
to 63% of the replacement costs of these 67 struc-

tures, were found using reliability assessment tech-

niques rather than conventional design procedures.
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PB87-201679 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Power Quality Site Surveys: Fiction and Fallacies.

Final rept,

F. D. Martzloff, and T. M. Gruzs. 1987, 13p
Pub. in Proceedings of the Industrial and Commercial
Power Systems Technical Conference, Nashville, TN,
p21-33. May 4-7, 1987.

Keywords: 'Power lines, "Surges, "Overvoltage, *Site

surveys. Disturbances, Monitors, Transients.

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- or site-dependent, mal<ing comparisons diffi-

cult. After a review of the origins and types of disturb-

ances, the types of monitoring instruments are de-

scribed; a summary of nine published surveys reported

in the last 20 years is presented. A close examination
of underlying assumptions allows meaningful compari-
sons which can reconcile some of the differences. Fi-

nally, the paper makes an appeal for improved defini-

tions and applications in the use of monitoring instru-

ments.

700,899
PB87-225405 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Electrosystems Div.

Fast Transient Tests - Trivial or Terminal Pursuit.

Final rept.,

F. D. Martzloff, and P. F. Wilson. 1987, 6p
Pub. in Proceedings of Electromagnetic Compatibility

Symposium (1987), Zurich, Switzerland, March 3-5,

1987, p283-288.

Keywords: * Power lines, Surges, Attenuation, Tran-

sients.

Measurements, augmented by theoretical simulation

techniques, have been performed to determine the at-

tenuation of fast-transients propagating in typical

power lines. The rise time of the applied pulses ranged
from 0.7 to 50 ns. Theory and measurements agree
and confirm that pulse attenuation increases signifi-

cantly for shorter pulses.

Energy Policies, Regulations &
Studies

700,900
PB88-130307 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Environment Div.

Study of Three Measures for Energy Efficiency of
Fossil Fueled Furnaces and Boilers.

Final rept.,

E. Kweller. Oct 87, 44p NBSIR-87/3645
Sponsored by Department of Energy, Washington, DC.

Keywords; "Boilers, 'Furnaces, Operating costs,

Fossil fuels, Measurement, Tests, 'Energy efficiency.

The effectiveness of three measures of energy effi-

ciency for furnaces has been demonstrated by com-
parison of the results for predicted energy saving
against the cost savings predicted by the calculated

total annual cost of operation using DOE test proce-
dures. Two of the efficiency measures currently pre-

scribed by DOE - the Annual Fuel Utilization Efficiency

(AFUE) and the DOE Energy Factor (EF) are com-
pared with an industry proposed energy factor - Sea-
sonal Energy Utilization Factor (SEUF).

700,901
PB88-138227 PC A13/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Mathematical Analysis Div.

Life-Cycle Costing Manual for the Federal Energy
Management Program: A Guide for Evaluating the
Cost Effectiveness of Energy Conservation and
Renewable Energy Projects for New and Existing
Federally Owned and Leased Buildings and Facili-

ties,

R. T. Ruegg. Nov 87, 278p NBS/HB-135-REV-1987
Also available from Supt. of Docs as SN003-003-
02833-9. Supersedes PB81 -136269. Library of Con-
gress catalog card no. 87-619884. Sponsored by De-
partment of Energy, Washington, DC. Assistant Secre-
tary for Conservation and Renewable Energy.

Keywords; 'Federal buildings, Life cycle cost. Manu-
als, Energy conservation. Economic analysis, Energy
management. Renewable energy sources.

The manual is a guide to understanding the life-cycle

costing method and an aid to calculating the measures
required for evaluating energy conservation and re-

newable energy investments in all Federal buildings. It

expands upon the life-cycle costing criteria contained
in the Program Rules of the Federal Energy Manage-
ment Program and is consistent with those criteria. Its

purpose is to facilitate the implementation of the Pro-

gram Rules by explaining the life-cycle costing

method, defining the measures, describing the as-

sumptions and procedures to follow in performing
evaluations, and giving examples. It provides work-
sheets, data tables, and other computational aids for

calculating the required measurements.

Energy Use, Supply, & Demand

700,902
PB88-109913 PC A05/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Applied Mathemaucs.
Energy Prices and Discount Factors for Life-Cycle
Cost Analysis: Annual Supplement to NBS (Nation-

al Bureau of Standards) Handboolt 135 and NBS
Special Publication 709, 1987 Edition.

Annual rept.,

B. C. Lippiatt, and R. T. Ruegg. Jun 87, 97p NBSIR-
85/3273-2
See also report dated Nov 85, PB86-142148. Spon-
sored by Department of Energy, Washington, DC. As-
sistant Secretary for Conservation and Renewable
Energy.

Keywords: Buildings, Fuels, 'Energy conservation,

'Life cycle costs, Government buildings. Federal

Energy Management Program, Average fuel prices.

Energy price forecasts.

The report provides the 1987 annual edition of the

energy price and discount factor tables used to supple-

ment both the Federal life-cycle costing methodology
as described in NBS Handbook 135 (HB 135) and pri-

vate sector life-cycle cost analysis as described in

NBS Special Publication 709 (SP 709). Tables A (7%),
Ba, and C represent revisions of appendices A, B, and
C, respectively, of HB 135. They should be used in life-

cycle cost analyses of Federal energy conservation
projects. Tables A (10%), Bb, and C are for use in life-

cycle cost analyses of Federal non-energy conserva-
tion projects that require energy price forecasts. The
last section of the report, the supplement for private

sector life-cycle cost analysis, represents revisions to

appendix B, Part I of SP 709 and is provided for the

convenience of private sector analysts wishing to

make use of Federal energy price forecasts.

Fuel Conversion Processes

700,903
PB^7-208732 PC A04/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Chemical Engineering Science Div.

Review of Needs for Thermophysical Property
Data on Solid Feedstocks. 2. Oil Shale,

J. E. Callanan. Apr 87, 62p NBSIR-87/3064
See alsoPB82-241415.

Keywords: Heat of combustion, Thermal conductivity,

Thermophysical properties, *Oil shales, Solid fuels.

The report, a comprehensive survey concerning oil

shale, is the second in a series dealing with needs,
particularly for thermophysical properties, for solid

fuels/feedstocks. The survey shows the need for ex-

perimental work on heat of combustion, heat of retort-

ing, heat capacity/enthalpy, thermal conductivity, ther-

mal expansion and heat of immersion for raw, spent
and burnt shale, for kerogen and for the mineral matter
found in shale. These studies should be preceded by
agreement on the properties necessary for good char-

acterization of the shale and on the methods of meas-
uring these properties; the thermal properties meas-
urements should be made on well-characterized sam-
ples. Standardized measurement techniques do not

exist for thermal properties, with the possible excep-
tion of heat of combustion, and must be developed.
Existing data must be evaluated and leliable data gen-
erated. Theoretical studies that will allow for modeling
of thermal properties should proceed along with the
experimental investigations to improve the ability to
predict shale properties for process design. Recom-
mendations for work appropriate to the National

Bureau of Standards are included.

Fuels

700,904
PB87-151247 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Applied Mathematics.
Gas Analysis Modeling System (GAMS).
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R. P. O'Neill, J. Heinkel, W. G. Kurator, B. Mariner-

Volpe, R. Stokes, A. Tawshunsky, W. Trapmann, L.

Joel, P. Saunders, C. Witzgall, W. C. Mylander, and
W. R. Stewart. Dec 84, 1 0p
Sponsored by Department of Energy, Washington, DC.
Pub. in Operations Research Letters 3, n5 p227-236
Dec 84.

Keywords: 'Natural gas, 'Linear programming, 'Dy-
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Evaluation, Import, Economic factors. Simulation, Leg-
islation, United States, Reprints, 'Network analysis.

The paper gives an overview of a large integrated

model of the natural gas industry in the United States.

The system described has been used to evaluate the

impacts of natural gas legislation before the U.S. Con-
gress. Many common operations research tools such
as linear programming, dynamic programming and net-

work flow theory are used as various stages In the
model.

700,905
PB87-1 93660 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Chemical Thermodynamics Div.

Physical Properties of Pure Components of Natu-
ral Gas.
Final rept.,

D. Garvin, E. S. Domalski, R. C. Wilhoit, G. R.

Somayajulu, and K. N. Marsh. 1986, 15p
Previously announced as PB86-208493.
Pub. in Gas Quality, p59-73 1 986.

Keywords: 'Natural gas. Physical properties. Combus-
tion, Reprints.

The principal physical properties of components of

natural gas that are of importance to the gas industry

are those related to heating value and to volume. New
recommendations for the heating values and molar
volumes of components of natural gas and for their

molar volumes are reported. These are based on a re-

assessment of the available experimental data. The
new recommendations are valid for the temperature
range from 0 to 25 deg C and for pressures up to about
one atmosphere. The sources of the data are indicated

and factors considered in the reassessment are pre-

sented. Heating values of components of natural gas
are known to reach no better than 0.02 to 0.04 per-

cent.
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PB87-21 1959 PC A05/MF A01
National Bureau of Standards (NEL), Boulder, CO.
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Basic Gas Metering. Annual Report April 1984-

March 1985,
J. A. Brennan, S. E. McManus, C. F. Sindt, B. R.

Bateman, and I. Vazquez. May 87, 84p GRI-87/0104
Contract GRI-5081 -353-0422
Sponsored by Gas Research Inst, Chicago, IL.

Keywords: 'Natural gas. Measurement, Orifice meters.

Gas flow, 'Metering, Gas meters.

This is a status report on the work sponsored by the

Gas Research Institute (GRI) on basic gas metering.

The work was either completed at or subcontracted by
the National Bureau of Standards in Boulder, CO
(NBS-B). Tasks dealing with flow conditioning, second-
ary flow standards, an orifice data base, mathematical
modeling and interlaboratory comparisons are continu-
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ing efforts. Tasks dealing with a theoretical base for

the orifice meter, sonic nozzle calibrations, orifice

water calibrations, and orifice air calibrations are com-
plete. The task dealing with the laboratory quality ori-

fice meter is in the final stages of completion. With the

exception of the sonic nozzle calibrations, the status of

each of these tasks is described below. The report on
the sonic nozzle calibration will be published soon.

700,907

PB88-109871 PC A06/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Fire Research.
Self Heating Properties of Coal,

E. Braun. Aug 87, 109p NBSIR-87/3554
Sponsored by Bureau of Mines, Pittsburgh, PA.

Keywords: *Coal, *Autoignition, "Spontaneous com-
bustion. Fire tests. Oxidation.

Three methodologies for predicting the likely occur-

rence of self-heating in underground coal mining envi-

ronments were analyzed. No method was found to be
completely satisfactory for general coal mine applica-

tions. One evaluation system was found to provide ex-

cellent guidelines for preplanning procedures prior to

initiating full scale coal mine operations, but it relied on
past mining experience. Another evaluation system
used standard coal characterization parameters, while

the third system used a thermal test method a predic-

tor of self-heating potential. The self-heating proper-

ties of eight samples of western bituminous coal were
determined using the Adiabatic Furnace and the

Crossing Point Method. A brief review of pertinent liter-

ature is presented to provide an understanding of

those factors affecting oxidative heating of coal.

Geothermal Energy

700,908

PB87-227583 PC A09/MF A01
National Bureau of Standards (NEL), Gaithersburg,
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Thermodynamic Properties of a Geothermal Work-
ing Fluid; 90% lsobutane-10% Isopentane.
Final rept.,

J. S. Gallagher, D. Linsky, G. Morrison, and J. M. H.

Levelt Sengers. Jun 87, 194p NBS/TN-1234
Also available from Supt. of Docs as SN003-003-
02809-6. Prepared in cooperation with Department of

Energy, Oakland, CA. Div. of Geothermal and Hydro-
power Technology.

Keywords: Butanes, Pentanes, Tables(Data), Thermo-
dynamic properties. Mixtures, "Geothermal power
plants, "Working fluids.

Tables of thermodynamic properties, and dew and
bubble properties, of a mixture of 90 mol % isobutane
and 10 mol % isopentane, a working fluid in a binary
geothermal power cycle are presented. The tables are
generated by a formulation of the Helmholtz free
energy, in which the mixture properties are mapped
onto the known properties of pure isobutane by means
of the principle of generalized corresponding states.

The data base for the helmholtz free energy formula-
tion is new. The authors report data obtained in three
different apparatus: critical-line and isopentane vapor
pressure data obtained in a visual cell; vapor-liquid
equilibria data obtained in a mercury-operated vari-

able-volume cell; and pressure-volume-temperature
data for the 90 mol %-10 mol % mixture obtained in a
semi-automated Burnett-isochoric apparatus. The
principles of the methods, and estimates of the reliabil-

ity, are discussed and all experimental data are com-
pared with the surface. The results are tables of specif-
ic volume, enthalpy, entropy, specific heat and density
and temperature derivatives of the pressure at 10 K
temperature increments from 240 to 600 K along iso-

bars from 0.01 to 20 MPa. Separate tables are pre-
pared from the dew and bubble properties of the 90-1

0

mixture.
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PB88-120944 Not available NTIS
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Semi-Automated Burnett Facility: PVT of a Geo-
thermal Working Fluid Mixture.
Final rept.,

D. Linsky, J. M. H. Levelt Sengers, and J. S.

Gallagher. 1987, 17p
Contract DOE-EA-77-A-01-6010
Sponsored by Department of Energy, Washington, DC.
Pub. in Fluid Phase Equilibria 36, pi 49-1 65 1987.

Keywords: "Binary fluid systems, "Working fluids,

"Geothermal energy conversion. Bourdon tubes. Criti-

cal pressure. Critical volume. Critical temperature. Test
equipment, Isochoric processes. Reprints, Burnett ap-

paratus.

A high-quality Burnett PVT facility for the range of 0-

200 C has been partially automated by coupling auto-

mated isochoric runs to a manually determined Burnett

reference isotherm. An automated pressure injector, a
voltage-operated capacitor for adjusting the transduc-
er null, a Ruska spiral Bourdon gage, a programmable
ratio transformer for temperature selection and con-
trol, and a laboratory computer form the ingredients of

the semi-automated facility. The performance of the
apparatus is demonstrated by PVT data acquired on a
geoothermal working fluid mixture in a range around its

critical point of 1 4 1 degs c.
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PB88-121959 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Semi-Automated Burnett PVT Apparatus: Proper-
ties of a Geothermal Working Fluid.

Final rept.,
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Contract DOE-EA-77-A-01-6010
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Pub. in Proceedings of Symposium on Energy Engi-

neering Sciences Instrumentation, Diagnostics and
Material Behavior (5th), Argonne, IL, June 17-19,

1 987, p26-36.
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systems. Reprints, "Foreign technology.

A Burnett-isochoric facility has been constructed in

which the equation of state of fluids and fluid mixtures
can be obtained in automatic fashion along paths of

constant volume. The apparatus has been used for the
determination of the thermodynamic properties of a
working fluid mixture for a binary geothermal power
cycle.

Heating & Cooling Systems

700,911

PATENT-4 687 588 Not available NTIS
Department of Commerce, Washington, DC.
Refrigerant Mixture of Trichlorofluoromethane
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Patent,
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4p PB88-111125, PAT-APPL-6-893 380
This Government-owned invention available for U.S. li-
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Keywords: "Patents, "Refrigerants, Chlorine organic
compounds, "Methane/trichlorofluoro, "Propane/
dichlorohexafluoro.

The invention is a refrigerant mixture consisting essen-
tially of trichlorofluoromethane(R-ll) and dichlorohex-
afluoropropane (R-216) which has a higher saturated
vapor density than that of pure R-1 1 and which exhibits
an azeotrope at approximately 74% by weight of R-1

1

and 26% by weight of R-216.
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National Bureau of Standards (NEL), Gaithersburg,
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Performance of a Conventional Residential Sized
Heat Pump Operating with a Nonazeotropic Binary
Refrigerant Mixture,
W. Mulroy, and D. Didion. Oct 86, 67p NBSIR-86/
3422
Contract DE-AC05-84OR21400
Sponsored by Department of Energy, Washington, DC.

Keywords: "Heat pumps, "Refrigerants, Air condition-
ing. Residential buildings.

The report presents laboratory performance measure-
ments of a relatively unmodified residential heat pump
designed for R22 when charged with a nonazeotropic,
binary mixture of R13B1 and R152a. Results are pre-

sented for various sizes of fixed expansion devices.
The effect of gliding temperature within the saturation

zone was found to be small. The experimental investi-

gation confirmed that flash distillation within the accu-
mulator would improve low temperature heating per-

formance. The measured performance was approxi-
mately 1 1 % lower in both efficiency and capacity than
R22 for air conditioning. The high temperature heating
efficiency was 3% lower than R22. The low tempera-
ture heating capacity was 14% higher and efficiency

2% higher than R22. These results show a substantial

improvement over R22 for heating applications at the
expense of reduced cooling mode performance. Fur-

ther performance enhancement for this or other mix-

tures is expected through various system modifica-
tions which remain to be studied.
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From the inception of the active solar heating and
cooling program, control system reliability problems
have been identified as a major source of failure. Al-

though the sensor elements of the control systems
have contributed to a number of these failures and
operational problems, recent reports indicate that the
controllers themselves are a source of failure. Meet-
ings with solar industry and government representa-
tives cited solar controls as the highest ranked re-

search area that is appropriate for Federal Govern-
ment support and recommended, among other things,

the development of standard test methods and evalua-
tion procedures for controller hardware and controller

interfaces. The paper discusses the various tests that

are being considered in evaluating the performance of

differential temperature controllers used in solar

energy systems. The paper also addresses the various
sensor types used in solar energy applications and
recommends that the tests be performed using sensor
simulators.
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Pub. in ASHRAE (American Society of Heating, Refrig-

eration and Air-Conditioning Engineers) Transactions,
v91 pt2B pi 368-1 382 1985.
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The paper provides an overview of the model devel-

oped for simulation of steady-state performance of a
heat pump working with a nonazeotropic binary mix-
ture. The modeled heat pump consists of a hermetic.

700,914 99



ENERGY

Heating & Cooling Systems

reciprocating compressor, flat-finned tube heat ex-

changers, a constant flow area expansion device, an
accumulator, a four-way valve, and connecting tubing.

The paper discusses basic concepts in formulation of

models of major heat pump components and overall

program iteration scheme. Verification of the model is

presented in the cooling and heating operating modes
for a heat pump charged with R13B1/R152a mixture.

700,915
PB88-153721 PC A06/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Environment Div.

Calculations of Maximum Allowable Heat Losses
for Various Shallow Trench Heat Distribution Sys-
tems,
J. B. Fang. Nov 87, 119p NBSIR-87/3617
Sponsored by Corps of Engineers, Washington, DC,
Naval Facilities Engineering Command, Alexandria,

VA., and Air Force Engineering and Services Center,

Tyndall AFB, FL.
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The calculation of heat losses for shallow trench un-

derground heat distribution systems was performed
using a finite element computer program. The finite

element analysis solved a two-dimensional steady-

state heat transfer problem for two insulated pipes in a
rectangular trench with surrounding soil. A life-cycle

cost analysis was performed to determine the cost of

construction and annual energy cost associated with

pipe heat loss for underground concrete trench sys-

tems of different trench dimensions and insulated pipe
sizes.

Reserves
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The issue of sky conditions is explored as applied to

current daylighting practice. Based on studies of hourly

sky conditions in the Washington, DC area, an under-
standing was sought regarding the ability to estimate
illuminances and sky luminances under skies of vari-

able cloudiness. The meaning and validity of non-
standard, non-perfect skies is discussed, and limits of

non-perfection are explored and compared against
measurements of hourly sky luminance, illuminance,

and solar radiation.

Solar Energy
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The issue of sky conditions is explored as applied to

current daylighting practice. Based on studies of hourly
sky conditions in the Washington, DC area an under-
standing was sought regarding the ability to estimate
illuminances and sky luminances under skies of vari-

able cloudiness. The meaning and validity of non-
standard, non-perfect skies is discussed, and limits of

non-perfect are explored and compared against meas-
urements of hourly sky luminance, illuminance, and
solar radiation. (ERA citation 10:025762)
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This report presents the proceedings of the workshop
on Service Life of Solar Collector Components and
Materials held at the Technical University of Denmark
in December 1983. 16 Participants from 10 different

countries of the lEA Solar Heating and Cooling Pro-

gramme, Task III were present at the workshop, and
15 papers were presented. The paper presentation

and discussion covered: (1 ) accelerated material tests

and service life testing, (2) complete collector tests,

and (3) operational experience with solar collector sys-

tems. The report includes a short summary of each of

the presented papers and discussion and conclusions
reached in this connection. Each paper has been sep-
arately indexed for inclusion into the Energy Data
Base. (ERA citation 1 1 :022347)
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Transparent enclosure.

A general matrix formulation for beam and diffuse radi-

ative solar transfer is presented for an enclosure con-
taining partially transparent walls. A two-dimensional
model is formulated for the sunspace in which a typical

cylindrical absorber tube is subdivided into a number of

uniform elements and the window and sunspace sur-

faces are each represented as single elements. The
matrix expressions are evaluated for incident solar flux

conditions typical for a south vertical window on a
clear winter day. The results are presented as dimen-
sionless ratios of absorbed-to-incident solar flux as a
function of the tube spacing to radius ratio. The spatial

distribution of absorbed solar flux is presented at dis-

crete time intervals for the cylindrical-tube. Space and
time averaged values of absorbed solar flux are also

presented for the cylinder, the window and the room.
The potential application of these results for thermal
modeling in passive solar applications is discussed.
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Aqueous solutions of ethylene glycol and propylene
glycol produce acidic degradation products upon

thermo-oxidation. The increase in the concentrations
of degradation products in solution was measured over
time using the ion-chromatography exclusion (ICE)

method analysis. Variables effecting the thermo-oxida-
tion considered in the investigation were temperature,
the presence of metals, and oxidative conditions.

Comparisons were made with the pH values of the
thermo-oxidatively degraded glycol solutions and the
concentration of degradation products. It was found
that different solutions having comparable pH values
contained significantly different amounts of degrada-
tion products. It was concluded that the extent of deg-
radation of the glycol can not be used as an indicator

of the magnitude of the decrease in pH which the
glycol solution may undergo during thermo-oxidation in

the presence of metals.
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Efforts in the development of reliability/durability tests

for solar collectors and their materials have been ham-
pered by the lack of real time and accelerated degra-
dation data that can be correlated with in-use condi-

tions. In 1977, the Solar Collector Reliability/Durability

Test Program was initiated at the National Bureau of

Standards (NBS) to help generate the data required to

develop methods for predicting the long term durability

and reliability of flat-plate solar collectors and their ma-
terials. The paper summarizes the results obtained in

this test program for full-size solar collectors. Recom-
mendations are made regarding the use and limita-

tions of thermal performance measurements and envi-

ronmental exposure tests for assessing the durability

of flat-plate solar collectors.
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Efforts in the development of reliability/durability tests

for solar collectors and their materials have been ham-
pered by the lack of real time and accelerated degra-

dation data that can be correlated with in-use condi-

tions. In 1977, the Solar Collector Reliability/Durability

Test Program was initiated at the National Bureau of

Standards (NBS) to help generate the data required to

develop methods for predicting the long term durability

and reliability of flat-plate solar collectors and their ma-
terials. The paper summarizes the results obtained in

the test program for cover materials used in flat-plate

solar collectors. Recommendations are made regard-

ing the environmental exposure of these materials and
the measurement of changes in their performance.
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Experimental Research at the NBS (National

Bureau of Standards) Passive Soiar Test Facility.
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The National Bureau of Standards Passive Solar Test
Building, constructed under the sponsorship of the

U.S. Department of Energy, has been operational

since October 1981. This test building has been con-

structed for the purpose of acquiring class A perform-

ance monitoring data for various passive systems
under different experimental conditions. The perform-

ances of the three test cells in the building, each with

different south-facing passive solar features, was mon-
itored for two short periods during January-March of

1984. This paper briefly describes the test facility, data

acquisition procedures, test conditions for the experi-

ments. The paper presents representative results from
these experiments, compares the performances of the

three cells. The paper also compares data with the
predicted values of the ratios of solar radiation quanti-

ties and energy requirements. The data and predicted

values show good agreement suggesting that the pro-

cedures outlined in the Volume Three of Passive Solar

Design Handbook for predicting these quantities are

valid.
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Studies of the thermal performance of passive solar

buildings have indicated a need for precise measure-
ment of solar and thermal energy transfer in modular
passive/ hybrid solar components under conditions of

actual use. A description of the design and initial oper-
ational results for a new calorimetric test facility is pre-

sented in this paper. The facility is designed for testing

of passive solar components at the National Bureau of

Standards in Gaithersburg, MD. It is anticipated that

the test facility will provide a substantial improvement
in the measuring techniques for passive and hybrid

solar components over other methods currently in use
and thereby provide a firm technical basis from which
laboratory test procedures can be evaluated.
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The thermal performance of solar domestic hot water
(DSHW) systems is influenced by the solar collector

array flow rate. An experimental investigation has been
conducted at the National Bureau of Standards to

quantitatively evaluate the effect. The paper describes
the selection of the optimum collector array flow rate

based on both analytical and experimental consider-
ations, describes the experimental apparatus, and pre-

sents data which illustrates the increase in thermal
performance possible by utilizing the optimal flow rate.
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As part of a study to identify mutagenic and potentially

carcinogenic compounds in urban air particulate ex-

tracts, the polycyclic aromatic hydrocarbon (PAH) mix-

ture isolated from a large sample collected in Philadel-

phia, PA, was characterized by liquid chromatography
(LC), gas chromatography (GC), and gas chromatogra-
phy-mass spectrometry (GC-MS). After isolation of the

aromatic fraction from the extract using classical

liquid-liquid partitioning and silica gel column chroma-
tography, the PAH fraction was isolated by normal-
phase LC. A number of the major PAH constituents

were quantified by GC and LC. Quantification of the
minor constituents was accomplished by further sub-
fractionation of the PAH mixture into eight fractions

based on the number of aromatic carbons in the PAH.
These fractions were then characterized by GC and
GC-MS. More than 1 00 PAH components were quanti-

fied in this sample. Approximately 40 unsubstituted

PAH and 10 methyl-substituted PAH were identified

based on GC retention, LC retention, fluorescence,
and/or mass spectral data. Several nitro-substituted

PAH were also found in the PAH fraction and the more
polar fractions isolated from the original aromatic frac-

tion.
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This is a selected and annotated bibliography of

sources of methodology for the collection and analysis

of volatile and semi-volatile organic compounds
present in air. The most prevalent methodology is the
collection and preconcentration of organic compounds
in a tube or cartridge containing an adsorbent, and
subsequent thermal desorption of the collected com-
pounds on the column of a gas chromatograph (GC),
GC/mass spectrometer (MS), or GC/MS/computer
system for analysis. The performance of adsorbents
such as porous polymer adsorbents, and the optimiza-

tion and standardization of methodology are of particu-

lar interest. The bibliography comprises 68 general ci-

tations and 1 7 standard operating procedures.
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Air pollution from wood combustion has been studied

in Elverum, Norway (10,000 inhab.) during January and
February 1982. Carbon-14 was used as a unique
tracer for biomass combustion. Other compounds de-
termined included total carbon, polycyclic aromatic hy-

drocarbons, metals and sulfate. Many samples were
tested for mutagenicity. Wood carbon contributed to

Approx. 60% of the total carbon in ambient fine parti-

cles smaller than 3 micrometers diameter. The emis-
sion of PAH from wood combustion contributed 60-

70% to the total PAH emitted in the winter half-year. 1-

Methyl-7-isoporpyl-phenanthrene (retene) and methyl
dehydroabietic acid may qualitatively be used as trac-

ers for softwood combustion.
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The study was motivated by a need to understand the

source of pollutant species emitted by wood burning
stoves; the results are relevant also to fire research.

The study examines the products generated when
wood is heated in controlled conditions, without flam-

ing, in atmospheres of varying oxygen concentration
(0-21 % 02 in N2). Small wood samples (typically 4x4
cm exposed face, 2-4 cm thick; mainly white pine and
red oak, but also two tests with yellow pine) were sub-
jected to uniform radiative heat fluxes (2-7.8 W/sq.
cm.) on one face. Sample weight was followed in some
tests and sample temperature (5 thermocouples in

depth) in others since the two measurements could
not be made together. In all tests, all evolved products
were either monitored (H20, CO, C02, total hydrocar-

bons not condensible at -40 C) or trapped and ana-
lyzed (condensible organic species) by gas chroma-
tography and mass spectroscopy. Many of the trends

of the major products (CO, C02, H20, THC, total or-

ganic condensible or tar) are qualitatively intelligible in

terms of the expected impact of varying temperature
or oxygen level, for example. The extent of change in

these major products is rather limited (factor of two to

four) over the range of variables explored here. The
organic condensate was difficult to analyze; it is esti-

mated that only 20% of it would pass through a gas
chromatograph.
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High-resolution infrared spectra of the fundamental
(upsilon = 1-0) and first overtone (upsilon = 2-0)

bands of the CIO (X2ll(3/2), 211(1 12) radical have been
observed using a Fourier transform spectrometer and
a diode laser. Frequencies and relative absorption line

intensities have been measured and analyzed. An im-

proved set of rovibrational constants for both 35CIO
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and 37CIO and a table of line positions and intensities

are given. Relative intensity measurements are used
to determine the rotational dependence of the intensi-

ties, and thereby determine the Herman-Wallis effect.

An integrated band intensity of 11 .3 plus or minus 2.0

cm(-2) atm (-1) is determined for upsilon = 1-0 from
the first Herman-Wallis constant in a manner inde-

pendent of any concentration determination.
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Gas chromatography/mass spectrometry using a
combination of electron impact (El) and Negative Ion

Chemical Ionization (NICI) was used for the determina-

tion of polycyclic aromatic hydrocarbons (PAH) and al-

kylated-PAH in extracts of two particulate materials

which are Standard Reference Materials: SRM 1650
Diesel Particulate Matter, and SRM 1649 Urban Partic-

ulate Matter. The selectivity of NICI mass spectrome-
try for certain PAH enabled identification and selective

determination of isomeric PAH and alkylated-PAH in

the particulate SRMs. Quantitative determinations for

methylfluoranthenes, methylpyrenes, methylbenzo-
fluoranthenes and methylbenzo(a)pyrenes in the two
particulates showed that the methyl-substituted spe-

cies were present at levels as high as 30 percent of the

parent-PAH concentrations. Similarities in the alkylat-

ed-PAH content of the air and diesel particulate mate-
rials are discussed in relation to the sources of the two
materials.
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For the past four years the National Bureau of Stand-
ards (NBS) and the Environmental Protection Agency
(EPA) of the United States have been cooperating on
the development of standards to aid in the identifica-

tion and characterization of asbestos in atmospheric
samples. The final goal of this program is to provide a
standard in the form of statistically predictable loading

of chrysotile asbestos on a substrate suitable for

sample preparation and counting with an electron mi-

croscope. Such a standard could be used by field lab-

oratories to test sample preparation and asbestos
counting procedures as well as for inter-laboratory

comparisons. These standards consist of sections

from Nuclepore filters which contain both a low loading

and a medium loading of chrysotile asbestos in an
urban air particulate matrix. In addition, each standard
will also include a transmission electron microscope
(TEM) grid prepared from the appropriate filter.
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Changing fuel patterns and increased awareness of

health effects from combustion aerosols have gener-
ated considerable interest in the use of 1 4C as a bio-

genic-fossil aerosol source discriminator. Prior studies

in the US demonstrated the importance of 14C meas-
urement for estimating the woodburning contribution

to urban aerosols. The present work treats a specific

air pollution problem in the town of Elverum, Norway
where large wintertime concentrations of aerosol

carbon and polycyclic aromatic hydrocarbons (PAH)
vtrere suspected to come from residential wood com-
bustion (RWC).
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Atmospheric particle samples were collected during

the winter of 1 984-1 985 in Albuquerque, NM and Ra-
leigh, NC by the EPA for the Integrated Air Cancer
Project (lACP). Selected chemical fractions were ana-
lyzed for 14C to apportion mobile (motor vehicles) and
stationary (residential wood combustion) sources. In

addition, these results were used to validate the EPA
Single Tracer Regression Model (STRM), also a tech-

nique for the source apportionment of aerosols.
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Atmospheric gas samples (0.1 cubic m) were collected

at ground level during January/February 1984 in Las
Vegas, Nevada for {14)c/(13)c accelerator mass spec-
trometry measurements and total abundance of CQ
and CH4. During winter months in the locale, carbon
monoxide concentrations occasionally exceed safe

exposure levels, 10 to 100 times background, and are
believed to result from vehicular emissions and/or res-

idential wood burning. Carbon isotope measurements
were carried out on two samples to estimate vehicle

and wood burning source contributions to the air shed.
Results of CQ versus CH4 concentrations show a
good correlation and preliminary (14C/(13)C results of

both species from two samples suggest that vehicle

emissions is the predominate source of air pollution.
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The interim report presents the results of Phase II of

the NBS General Indoor Air Pollution Concentration
Model Project. It describes the theoretical basis of a
general-purpose nonreactive contaminant dispersal

analysis model for buildings, the computational imple-

mentation of a portion of this model in the program
CQNTAM86, and examples of the application of the

model to practical problems of contaminant dispersal

analysis. Presently the model is being extended to

handle problems of reactive contaminant dispersal

analysis and full computational implementation of all

portions of the model is being completed. The con-
taminant dispersal analysis model is based upon the

idealization of building air flow systems as an assem-
blages of flow elements connected to discrete system
nodes corresponding to well-mixed air zones within the

building and its HVAC system. Equations governing
the air flow processes in the building (e.g., infiltration,

exfiltration, HVAC system flow, and zone-to-zone flow)

and equations governing the contaminant dispersal

due to the flow, accounting for contaminant generation
or removal, are formulated by assembling element
equations so that the fundamental requirement of con-
servation of mass is satisfied in each zone. The char-

acter and solution of the resulting equations are dis-

cussed, and steady and dynamic solution methods are
outlined.
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The progress report briefly describes the test appara-
tus designed for measuring the effectiveness of filter

medias, various components of the test loop, instru-

mentation, and contaminant concentration measuring
techniques. The report also describes various aspects
of the planned testing scheme that will be followed to

accomplish the goals of the research project.

Solid Wastes Pollution & Control
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The paper is concerned with organic emissions from
MSW combustors. The authors will begin with a brief

survey of the basic principles that govern the high tem-
perature oxidative destruction of organic compounds.
This will be followed by a survey of the existing data
concerning organic emissions from such devices. Seri-

ous problems with respect to measurement methodol-
ogy and inadequacies in the nature of the information

base will be discussed. The problem of dioxin emis-

sions is discussed. Mechanisms for its formation and
destruction will be described and the important con-

trolling factors as well as major uncertainties indicated.

The paper concludes by suggesting the type of labora-

tory measurements which can solve the many unan-
swered questions and the measurement strategies

which may provide evidence for proper operation of

MSW combustors.
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Historically, the National Bureau of Standards (NBS)

has been charged with developing and maintaining the

measurement capabilities that affect science and in-

dustry in the United States. In this capacity it frequently

plays a third party role in which it utilizes its experience

and expertise to develop standardized materials and
methods to assess existing measurement needs. Re-

cently, the United States Environmental Protection

Agency and United States Department of Energy have
sought to utilize the capability at NBS for improving the

reliability of analytical measurements on solid wastes.

The paper outlines the NBS approach towards improv-

ing the measurement capability in an area where little,

if any, significant standardization exists. Specific topics

to be discussed include the development of a new ex-

tractor design that improves the precision of common-
ly used leach tests and the preparation and character-

ization of a series of quality assurance standards for

use in validating laboratory capabilities.
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A study has been made at the National Bureau of

Standards to establish the limits of reliability of the cal-

orific value of municipal solid waste (MSW) determined
by the bomb calorimetric procedure currently used in

commercial test laboratories. To test the bomb calori-

metric procedure, a 2.5 kg capacity combustion flow

calorimeter was designed and constructed for the de-

termination of the enthalpies of combustion of kilo-

gram-size samples of MSW in flowing oxygen near at-

mospheric pressure. Calorimetric data from measure-
ments using both the kilogram-size flow and a gram-
size bomb calorimeter show that, if proper techniques
are implemented, it is possible to determine the calorif-

ic value of a multiton pile of waste using gram-size test

samples within -i- or - 3%.
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The total chlorine and water soluble chlonne contents
of the components of municipal solid waste (MSW)
have been determined from sampling studies carried

out at two sites, Baltimore County, MD, and Brooklyn,
NY, for a five-day period. The total chlorine contents of

the MSW samples from Baltimore County, MD, and
Brooklyn, NY, are 0.45 and 0.89 mass %, respectively.

HEALTH CARE

Data & information Systems
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An integrated system of data management is a neces-

sity for the variety and volume of data encountered in

many health physics programs. A Personal Computer
(PC) Database Management System (DBMS) can fill

these data management needs if it is designed and
constructed properly. The article presents a suggested
approach to PC database design and outlines the spe-

cific features that should be examined when choosing
DBMS software. The approach was used to set up a
health physics database system at the National

Bureau of Standards in 1 985. The NBS system is de-

scribed, and an example of dosimetry data entry is

used to illustrate how the system works.
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A modification to the Carnahan-Starling equation of

state to describe the properties of refrigerant materials

and their binary and ternary mixtures is discussed. A
detailed discussion of the ability to fit and predict the
thermodynamic properties of R22 is included. The rep-

resentations arising from limited and extensive data
sets are compared. The binary mixiure R22/R114 is

discussed and compared briefly to other binary refrig-

erant mixtures. The ability of the model to describe ter-

nary mixtures without any ternary information is dis-

cussed. Present uses of the model are discussed.

Industrial Safety Engineering
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The toxicity of the thermal decomposition products

from two flexible polyurethane foams (with and without

a fire retardant) and a cotton upholstery fabric was
evaluated by a series of small-scale and large-scale

tests single mock-up upholstery chair tests during

smoldering or flaming decomposition. In addition other

fire property data such as rates of heat release, effec-

tive heats of combustion, specific gas species yields,

and smoke obscuration were measured. The degree of

toxicity observed during and following the flaming tests

(both large-scale room burns and the NBS Toxicity

Tests) could be explained by a 3-Gas Model which in-

cludes the combined toxicological effects of CO, C02,
and HCN. Essentially no animal deaths were noted
during the thirty minute exposures to the non-flaming

or smoldering combustion products produced in the

NBS Toxicity Test Method or the large-scale room test.

In the large-scale room tests, little toxicological differ-

ence was noted between decomposition products

from the burn room and a second room 12 meters
away.
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A series of talks were given by the U.S. participants in

the Workshop on Fire Protection Technology, within

the framework of the cooperation of NBS with Egyp-
tian institution. The Egyptian institution involved with

this workshop is the National Institute for Standards.

NBS proposed the Workshop in order to explain the

value of fire safety to the intended audience. Papers
presented include the following: The National Bureau
of Standards and Its International Programs, Fire Tests
in the United States, Fire Safety Codes in the United

States, Engineering Applications for Fire Related Pre-

diction Tools, Fire Detection and Alarm Systems, Fire

Statistics and Their use in Fire Protection; Failure Anal-

ysis and Analytical Fire Investigation; Fire Organization

in the United States, and Industrial Fire Suppression.
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An over.'iew of the development and current capabili-

ties of predictive methodi for fire hazard analysis is

provided. This includes a range of methods from
simple, algebraic equations to complex, computer sim-

ulation models. In each case the form, major simpliiy-

ing assumptions, calculated parameters, and limita-

tions will be discussed. The specific application of

these predictive methods to hazard analysis, and the

availability of the data resources necessary to conduct
a hazard analysis is described. Information on the use
of a number of available models, with particular em-

700,946 103
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phasis on those which can be used on desk-top com-
puters, is provided. A discussion of the predictive ac-
curacy of selecte models is included. Some examples
of hazard analyses using these methods are present-
ed. The report is an overview of the author's previous
publications on the subject.
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The material in the paper is part of a joint project be-
tween the United States and Canada to evaluate the
feasibility of elevator evacuation of the handicapped.
The paper presents an analysis for the pressure differ-

ences produced by elevator car motion and it presents
flow coefficients for flow around cars in elevator shafts

based on test data. The results of an experiment to

verify this piston effect analysis are presented. Also,

practical considerations concerning piston effect and
elevator smoke control are presented. An equation is

developed to determine the upper limit of the pressure
difference across an elevator lobby caused by piston

effect.
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The fire research literature is very diversified and there
is no 'simple' method to guarantee thorough literature

searches on any given subject. The Center for Fire Re-
search, National Bureau of Standards, has been in-

volved in fire research since 1908. To increase the
success rate of locating relevant documents and doing
it in a more timely manner, the Center has implement-
ed an on-line bibliographic database for its extensive
and sometimes unique in-house literature collection.

Using available supermicro hardware, FIREDOC was
created as the on-line bibliographic database for the
Fire Research Information Services (FRIS) collection.

The steps that were taken to achieve an on-line

system, the selection process for the hardware and
software, and techniques on how to search the data-
base are discussed.
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The report describes the research performed during
the period March 1 986-March 1 987 under a joint re-

search program between the Mechanical Engineering
Department of the University of Maryland and the
Center for Fire Research of the National Bureau of
Standards. The study of droplet evaporation on a high
thermal conductivity semi-infinite solid is Investigated

as well as the solid thermal behavior both theoretically

and experimentally. The behavior of a low thermal con-
ductive/ solid is the objective of experimental studies.

A coupled analytical model for the solid and the eva-
porating liq'Xid is being derived to predict the cooling
effect induced by the evaporating droplet.
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The paper discusses fire safety inspection and testing

procedures for air moving systems. These systems in-

clude heating, ventilating and air conditioning systems;
zoned smoke control systems; and pressurized stair-

wells. The detailed methods for inspection and testing

presented in the appendices are initial efforts in the
evolution of such methodology and it is anticipated

that users will modify them to suit their needs.

Laboratory & Test Facilities

700,951

PB87-151601 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Automated Production Technology Div.

Automation of Vibration Testing at the National
Bureau of Standards.
Final rept.,

B. F. Payne. 1 984, 5p
Pub. in Proceedings of Annual Technical Meeting
(30th) Inst, of Environmental Sciences, Orlando, FL.,

May 1-3, 1984 p478-482.

Keywords: 'Vibration tests, 'Calibrating, Automation,
Measurement, Transducers, Computer applications.

National Bureau of Standards, US NBS.

The National Bureau of Standards has been involved
in vibration testing and calibration for many years. The
developments in small computers in recent years have
made possible a great improvement in the quality as
well as the quantity of the experiments which can be
performed in a laboratory with a given number of tech-

nical personnel. Often several experiments can be
conducted simultaneously by using small dedicated
computers. Laboratory automation has been efficiently

employed in the evaluation and calibration of vibration

transducers, using both comparison and absolute
measurements. These measurements are fully auto-

mated, with interactive programs for controlling the

test, setting test parameters, collecting and storing

data and producing reports and graphs. The paper dis-

cusses the types of experiments and tests which are
automated at NBS in the area of vibration measure-
ments.
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Spinning rotor vacuum gages measure pressure by de-
termining the rate of slowing of a magnetically sus-
pended spinning ball over and above the slowing
caused by a pressure independent residual drag. For
accurate measurement in the high vacuum range, this

residual drag must be determined and subtracted as
an offset correction. The stability of this residual drag,

temperature induced changes of the ball's moment of

inertia, vibration, and random measurement noise will

determine the stability and hence the lowest useable
pressure of the gage. Examples are given of different

types of instabilities and guidelines are presented for

minimizing many of the sources of instability.
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Letter to two journals to alert those using heat flux-

meters of possible errors. A brief note to alert users of

heat fluxmeters to possible errors in measurement.

700,954

PB87-161816 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Chemical Process Metrology Div.

Fiber-Optic Thermometry.
Final rept.,

K. G. Kreider. 1985, lip
Pub. in American Society for Testing and Materials,

Special Technical Publication 895, p1 51 -1 61 1 985.

Keywords: 'Temperature measuring instruments,
Fiber optics. Sapphire, Reprints, Optical fibers. Cali-

bration, High temperature.

A new type of temperature measuring device is being
developed at NBS. The optical fiber thermometer is a
contact sensor in which a tnin film cup assumes the
temperature of a fluid stream or contacted solid and
emits blackbody radiation. The radiation is then con-
ducted through a sapphire rod typically 1 mm in diame-
ter and on to a photon detector. Research at NBS has
focused on proving the feasibility of the system, devel-
oping calibration techniques, defining the precision,

and optimizing the materials systems of the probe. The
paper reviews the method of construction, calibration

procedures for both single-wavelength and ratio ther-

mometers, and evaluation of several tip geometries.
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The device described here represents a unique appli-

cation of an electronic balance to determine the densi-

ties of liquids. The paper presented here is the design
and analysis of this promising new liquid densimeter.
The instrument is now under construction at the Na-
tional Bureau of Standards and will undergo initial test-

ing shortly. Upon completion, the densimeter will be
used to certify liquid density standards that will be sold

as Standard Reference Materials. The instrument
should be able to provide standard density reference
samples of liquid.
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A ring-shaped clip-on displacement gage for fracture

mechanics testing is described. The novel design of

this gage offers advantages and operating conven-
iences compared to the conventional double-cantile-

ver beam type gage referenced in ASTM fracture test

standards. The construction of ring gages for room
temperature and cryogenic applications is discussed.
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Keywords: *Tenriperature measurement, "Standards,

Blackbody radiation. International Practical Tempera-
ture scale. High temperature. Calibration.

The paper describes the measurement methods and
instrumentation used in the realization and transfer of

the International Practical Temperature Scale (IPTS-

68) above the temperature of freezing gold. The deter-

mination of the ratios of spectral radiance of tungsten-
strip lamps to a gold-point blackbody at a wavelength
of 654.6 nm is detailed. The response linearity, spec-
tral responsivity, scattering error, and polarization

properties of the instrumentation are described. The
analysis of sources of error and estimates of uncer-

tainty are presented. The assigned uncertainties (three

standard deviations) in radiance temperature range
from -I- or - 2K at 2573 K to -i- or - 0.5 K at 1073 K.

700,958

PB87-167201 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Temperature and Pressure Div.

Long-Term Stability of Two Types of Hot Cathode
Ionization Gages.
Final rept.,

S. D. Wood, and C. R. Tilford. 1985, 4p
Pub. in Jnl. of Vacuum Science and Technology A-

Vacuum Surfaces and Films 3, n3 p542-545 1 985.

Keywords: 'Ionization gages. Vacuum gages, Sensitiv-

ity, Stability, Nitrogen, Reprints.

The authors have monitored the nitrogen sensitivity of

four gages each of two selected types of hot cathode
ion gages over a 500 day test period. Gages of one
type, a tungsten filament conventional triode, changed
by about 12% during this time, with most of the de-
crease caused by 'high' pressure operation. Gages of

the second type, a twin tungsten filament Bayard-
Alpert gage, changed by no more than 6% and with no
obvious correlation between sensitivity changes and
'high' pressure operation or exposure to air. There
were also no significant differences in the sensitivity

changes for the two filaments in a given Bayard-Alpert
gage, although their operating times differed by a
factor of ten.

700,959

PB87-167219 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Temperature and Pressure Div.

Sensitivity of Hot Cathode Ionization Gauges.
Final rept.,

C. R. Tilford. 1985, 5p
Pub. in Jnl. of Vacuum Science and Technology A-
Vacuum Surfaces and Films 3, n3 p546-550 1 985.

Keywords: "Ionization gages. Vacuum gages. Stand-
ards, Performance, Sensitivity, Reprints, Calibration.

An experimental program of some years duration has
attempted to characterize several hot cathode ioniza-

tion gage types in the high vacuum range by the uni-

formity, linearity, and stability of their nitrogen sensitivi-

ty. Results for six commonly used types are summa-
rized here. Of the gages tested, the most promising
overall performance was obtained from tubulated
Bayard-Alpert gages with two tungsten filaments
mounted 1 80 degrees apart about the grid. Conven-
tional triode gages with tungsten filaments came close
to this level of performance and have superior high
pressure linearity.

700,960

PB87-180394 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Automated Production Technology Div.

Description of NBS (National Bureau of Standards)
Calibration Services in Mechanical Vibration and
Shock.
Technical note,

D. C. Robinson, M. R. Serbyn, and B. F. Payne. Feb
87, 30p NBS/TN-1232
Also available from Supt. of Docs as SN003-003-
02794-4.

Keywords: "Vibration meters, "Calibrating, Mechanical
shock, Accelerometers.

Accurate calibration of accelerometers requires that

accurate measurement techniques be developed and
maintained. Calibrations of vibration exciters and pick-

ups are performed by comparison with the response
characteristics of NBS standard accelerometers or by
absolute methods. The paper gives a summary of the

various calibration procedures used in the calibration

of accelerometers and reference exciters. The fre-

quency ranges, vibration levels and accuracy state-

ments for standardized tests designed to meet a varie-

ty of user needs are listed.

700,961
PB87-200317 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Polymers Div.

Apparatus for Quasihydrostatic Measurement of
Piezoelectric d(sub h) Coefficient.
Final rept.,

K. F. Schoch, A. S. DeReggi, and S. C. Roth. 1986,

4p
Pub. in Proceedings of the IEEE (Institute of Electrical

and Electronics Engineers) International Symposium
on Applications of Ferroelectrics (6th), Bethlehem,
PA., June 8-11, 1986, p71 1-714 1986.

Keywords: "Piezoelectricity, Measuring instruments,

Hydrostatics, Polymers, Composite materials.

Measurement of piezoelectric response of materials

d(sub h) by a pressure pulse technique is described in

the article. The sample is placed in a fluid-filled cham-
ber fitted with a piston at one end. Impact on the piston

creates a pressure pulse in the chamber, the duration

and shape of which can be controlled. This method is

effective with composite samples as well as polymer
film samples.

700,962
PB87-201711 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Precision Engineering Div.

Noncontacting Optical Probe.
Final rept.,

F. S. Jing, A. W. Hartman, and R. J. Hocken. 1987,

5p
Pub. in Review of Scientific Instruments 58, n5 p864-
868 May 87.

Keywords: "Optical measuring instruments, "Distance
measuring equipment. Optical microscopes. Linearity,

Probes, Sensitivity, Reprints, "Proximity devices,

Simon probes.

A description is given of an optical probe, consisting of

an optical microscope with modified internal illumina-

tion, a dual chopper with its two edges straddling the
image plane, and a dual area sensor mounted behind
the chopper. An analysis shows that the sensitivity of

this proximity probe is essentially the same as that of

the Simon probe, while its linearity is much better.

Also, its construction is much simpler. A prototype has
shown resolution of 0.02 micrometer and linearity

errors of 0.5 micrometer (at 100 micrometers range),

respectively.

700,963
PB87-2 13526

(Order as PB87-213476, PC A05/MF A01)
National Bureau of Standards (NML), Gaithersburg,
MD. Length and Mass Div.

Note on the Choice of a Sensitivity Weight in Preci-
sion Weighing,
R. S. Davis. 28 Nov 86, 4p
Included in Jnl. of Research of the National Bureau of

Standards, v92 n3 p239-242 May-Jun 87.

Keywords: "Weight measurement, "Mass, Precision,
Metrology, Sensitivity.

Good weighing practice usually dictates that, when
using double-substitution weighing to determine the
mass difference between two weights, the nominal
value of the sensitivity weight used too calibrate the

optical scale of the mass comparator be at least four

times greater than the difference of the two weights
being compared. However, there are times when other
considerations must override this rule. The authors ex-

amine the theoretical basis for the rule and the penalty
for violating it. Finally, they propose a modified weigh-
ing scheme which imposes a much less tringent rule

for the size of the sensitivity weight. The new scheme
requires an additional balance reading, but does not

increase the overall measurement time significantly.

700,964
PB87-218962 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electrosystems Div.

View of Metrology Support for ATE (Automatic
Test Equipment) Systems.
Final rept.,

T. F. Leedy. 1987, 1p
Pub. in Reflector 35, n9 p20, 1 May 87.

Keywords: "Metrology, Reprints, "Automatic test

equipment, "Calibration.

For successful calibration of a test system, a combina-
tion of traditional laboratory calibration techniques and
built-in test techniques is usually desired. This talk will

include an overview of some of the activities that are
relevant to the calibration of automatic test systems
that are currently being performed by the Electrosys-

tems Division of the National Bureau of Standards.

700,965
PB87-224457 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Ionizing Radiation Physics Div.

Polystyrene Absorbed-Dose-Rate Calorimeter.
Final rept.,

S. R. Domen, and W. Z. Ba. 1987, 4p
Pub. in Nuclear Instruments and Methods in Physics
Research B24/25, pi 054-1 057 1987.

Keywords: "Calorimeters, Specific heat. Thermistors,
Radiation, Reprints, "Absorbed dose. Cobalt 60, Poly-

styrene.

A simple portable calorimeter was constructed by em-
bedding a calibrated thermistor on the axis of a poly-

styrene rod. The instrument was positioned on the axis

of a cylindrical array of 60Co rods. The duration of the
measurement was approx. 70 s. Absorbed dose rates

of approx. 70 Gy/min were measured to a daily preci-

sion of several tenths of a percent standard deviation.

The results are in good agreement with earlier meas-
urements made with a graphite calorimeter. An ab-
sorbed dose of 620 kGy resulted in no detectable
change in thermistor sensitivity. The specific heat ca-

pacity of the polystyrene presumably increased
approx. 0.0024%/kGy. The use of a chart recorder
was not necessary.

700,966
PB87-227591 PC A02/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Acoustic Measurements Group.
Requirements for the Calibration of Mechanical
Shock Transducers.
Technical note (Final),

D. C. Robinson. Jun 87, 22p NBS/TN-1233
Also available from Supt. of Docs, as SN003-003-
02807-0. Sponsored by Department of Defense Cali-

bration Coordination Group, Redstone Arsenal, AL.

Keywords: "Mechanical shock, "Transducers, Acce-
lerometers, Calibrating, Standards.

The use of obsolete, inadequate, or nonexistent cali-

bration standards during weapons system develop-
ment and acquisition make DoD and its contractors
unable to validate system performance legally during
testing, evaluation and production acceptance. To cor-

rect current weakness and to meet the DoD calibration

requirements of the immediate future in the area of

mechanical shock new accelerometer calibration

standards must be produced and existing standards
must be improved. The report describes the results of

a survey of various government agencies and govern-
ment contractors who are actively engaged in the
measurement of shock motions of 1 00 g or higher. As
part of the effort to establish current needs for the cali-

bration of accelerometers, a study was made of the
accuracy requirements in various engineering applica-
tions for the measurement of shock motions up to

200,000 g, and an evaluation was made of the accura-
cy required to calibrate such transducers for various

700,966 105
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ranges of accelerations. Based on the study, several
recommendations are made for improving ffie state of

calibration standards for mechanical shock accelero-

meters.

700,967
PB87-227625 PC A07/MF A01
National Bureau of Standards (NI^^L), Gaithersburg,

MD. Center for Radiation Research.
NBS (National Bureau of Standards) Measurement
Services: Radiometric Standards In the Vacuum Ul-

traviolet.

Final rept.,

J. Z. Klose, J. M. Bridges, and W. R. Ott. Jun 87,

140p NBS/SP-250/3
Also available from Supt. of Docs as SN003-003-
02806-1. See also PB87-1 74041. Library of Congress
catalog card no. 87-61 9833.

Keyvyords: 'Calibrating, 'Measurement, Standards,
Services, Quality assurance, Radiometry, Far ultravio-

let radiation.

The radiometric calibration program carried out by the
vacuum ultraviolet radiometry group in the Atomic and
Plasma Radiation Division of the National Bureau of

Standards is presented in detail. The calibration serv-

ices are first listed, followed by descriptions of the pri-

mary standards, which are the hydrogen arc and the
blackbody line arc, and the secondary standards,

which are the argon mini- and maxi-arcs and the deute-
rium arc lamp. Next, the calibration methods involving

both spectral radiance and irradiance are discussed
along with their uncertainties. Finally, the iritercompari-

son of standards as a method of quality control is de-
scribed.

700,968
PB87-233680 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD, Precision Engineering Div.

Microspheres and Focal Spots: Applications of Mi-

crospheres in Dimensional Metrology.
Final rept.,

A. W. Hartman, and F. S. Jing. Oct 86, 9p
Pub. in Precision Engineering 8, n4 p203-211 Oct 86.

Keywords: 'Dimensional measurement, 'Length, Opti-

cal microscopes. Magnification, Distortion, Reprints,

'Microspheres, Calibration.

Besides containing size information, microspheres can
also mark the end points of microlength with very high

precision. These features are applied to micrometro-
logy tasks that involve optical microscopy. Examined
are length measurements in a microscope field of

view, microlength scales with selectable length of their

divisions, straightness of ways and runout of bearings.

Microspheres have proven particularly useful in the
precision determination of magnification and image
distortion in optical microscopes.

700,969
PB87-23378S Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Precision Engineering Div.

Testing Tools: Development of Measurement
Standards for Edge Characterization of Intraocular
Lenses.
Final rept.,

E. C. Teague, F. E. Scire, D. W. Vahey, and E. P.

Mueller. Jan 83, 7p
Pub. in Medical Devices: Measurements, Quality As-
surance, and Standards, Chapter 6, p67-73 Jan 83.

Keywords: 'Lenses, Reprints, 'Testing tools, 'Intra-

ocular lenses.

No abstract available.

700,970
PB87-234084 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Precision Engineering Div.

Standards for Particle Size.
Final rept.,

A. W. Hartman. 1987, 13p
Pub. in Proceedings of International Conference on
Liquid Borne Particle Inspection and Metrology, Arling-

ton, VA., May 11-13,1 987, pi 09-1 21

.

Keywords: 'Particle size, 'Standards, Light scattering,

Reviewu, Calibration, Microspheres, US NBS.

An oven/iew is given of particle size standards avail-

able from the National Bureau of Standards and from

commercial sources. Both monodisperse and polydis-

perse materials are reviewed. A discussion is given of

several measurement techniques used to calibrate

these materials.

700,971

PB88-1 11190 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Electrosystems Div.

Accurate Frequency Response Determinations
from Discrete Step Response Data.
Final rept.,

T. M. Souders, and D. R. Flach. 1987, 7p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Tranactions on Instrumentation and Measure-
ment IM-36 n2 p433-439 Jun 87.

Keywords: 'Frequency response, Signal processing.
Error analysis. Measurement, Transfer functions, Re-
prints.

An approach is presented for quickly obtaining the
complex frequency response of a system from sam-
pled step-response data. Digital signal processing
techniques are used extensively. An analysis of errors

resulting from sampling, quantization, first differencing,

and record length is included.

700,972

PB88-123765 PC A14/MF A01
National Bureau of Standards, Gaithersburg, MD.
Specifications, Tolerances, and Other Technical
Requirements for Weighing and Measuring De-
vices as Adopted by the 72nd National Conference
on Weights and Measures, 1987 (1988 Edition),

H. V. Oppermann. Sep 87, 305p NBS/HB-44
Also available from Supt. of Docs, as SN003-003-
02820-7. Supersedes PB87-1 08569.

Keywords: 'Measuring instruments, 'Weight indica-

tors, 'Handbooks, Specifications,

Tolerances(Mechanics), Requirements, Standards.

Handbook 44 was first published in 1949, having been
preceded by similar handbooks of various designa-
tions and in several forms beginning in 1918. The 1988
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

Bureau of Standards. It includes amendments adopted
by the 72nd annual meeting of the National Confer-
ence on Weights and Measures in 1987. Handbook 44
is published in its entirety each year following the
annual meeting of the National Conference on
Weights and Measures.

700.973

PB88-138367 PC A16/MF A01
National Bureau of Standards (NML), Gaithersburg,
MD. Temperature and Pressure Div.

NBS (National Bureau of Standards) Measurement
Services: Platinum Resistance Thermometer Cali-

brations.
Special rept.,

B. W. Mangum. Oct 87, 369p NBS/SP-250/22
Also available from Supt. of Docs as SN003-003-
02831-2. Library of Congress catalog card no. 87-

619875.

Keywords: 'Resistance thermometers, 'Temperature
measurement, 'Standards, Platinum, 'Calibration, Un-
certainty.

The document describes in detail the instruments and
the measurement methods used in the realization and
transfer of the International Practical Temperature
Scale of 1968, Amended Edition of 1975 (IPTS-

68(75)), as maintained at the NBS in the region from
13.81 K to 903.89 K. This is the region in which the

platinum resistance thermometer, meeting certain

specifications, is the standard instrument for interpo-

lating between the defining fixed points of the scale at

which it is calibrated. An analysis of the sources of

error encountered in calibration, and estimates of un-

certainty and its propagation, are presented.

700,974

PB88-139167 Not available NTIS
National Bureau of Standards (IMSE), Boulder, CO.
Fracture and Deformation Div.

New VIdeo-Opticai Method for Whole-Field Strain
Measurements.
Final repL,

J. C. Moulder, D. T. Read, and J. F. Cardenas-
Garcia. 1986, 6p
Sponsored by David W. Taylor Naval Ship Research
and Development Center, Annapolis, MD.
Pub. in Proceedings of SEM (Society for Experimental
Mechanics) Spring Conference on Experimental Me-
chanics, New Orleans, L.A., June 8-13, 1986, p700-
705.

Keywords: 'Strain measurement. Optical measure-
ment, Diffractometers, Metrology, Photographic analy-

sis. Moire effects. Deformation.

A new method for measuring entire two-dimensional
strain fields in either transparent or opaque solids is

described. The method consists of applying strippable

film grids to the specimen and recording their deforma-
tion during mechanical testing in 35-mm photographs.
The photographs are analyzed point by point in an op-
tical diffractometer that is interfaced to a computer
with a video camera and a video digitizer. By determin-
ing the precise locations of first-order diffraction peaks
for deformed grids and comparing with the results for

the undeformed grid, the authors obtain all four com-
ponents of the in-plane deformation tensor: longitudi-

nal and transverse strains, shear strain, and rigid-body

rotation. The method is illustrated with results for a
center-cracked aluminum tensile panel. Full-field

images were obtained on a grid of 21 by 21 points,

each corresponding to a 3-mm square on the speci-

men. Optically determined strains agreed well with

electrical strain gage results.

700,975

PB88-141221 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Activities and Plans of the Time and Frequency Di-

vision of the National Bureau of Standards.
Final rept.,

D. B. Sullivan. 1986, lOp
Pub. in Proceedings of the Annual Precise Time and
Time Interval (PTTI) Applications and Planning Meet-
ing (18th), Washington, DC, December 2-4, 1986, p1-

10.

Keywords: 'Time standards, 'Frequency standards.

Calibrating, Measurement, Services, US NBS, Re-
prints.

In keeping with the other standards activities of the
National Bureau of Standards, the Time and Frequen-
cy Division realizes and maintains the standards asso-
ciated with its name, coordinates these standards na-

tionally and internationally, provides access to the

standards through a set of dissemination services, and
develops new standards, measurement methods and
dissemination methods in anticipation of future nation-

al requirements. The paper describes the current work
of the division with emphasis on those activities which
most directly concern the attendees of this confer-

ence. Projections for relevant future programs are also

discussed.

700,976

PB88-1 47327 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Temperature and Pressure Div.

Operation of a Bayard-Aipert Gauge In a Uniform
0-0.16 Tesia Magnetic Field.

Final rept,

A. R. Filippelli. 1987, 6p
Pub. in Jnl. of Vacuum Science and Technology A-

Vacuum Surfaces and Films 5, n2 p249-254 1 987.

Keywords: Magnetic fields. Oscillations, Reprints,

'Bayard-Alpert ionization gages.

The behavior of a widely-used Bayard-Alpert ionization

gauge in a uniform magnetic field has been experimen-
tally investigated for two cases: magnetic field orthog-

onal, and parallel to the axis of the grid. Filament emis-

sion, grid, and collector currents and, current to the

wall surrounding the gauge, all at constant filament

heating power, were measured as functions of field

magnitude and direction for N2 in the pressure range 5
X 10 to the -8th power to 2 x 10 to the -4th power Pa.

Gauge sensitivity was found to be strongly dependent
on field magnitude and direction, but remained pres-

sure independent.
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700,977
PB88-147541 Not available MIS
National Bureau of Standards (NML), Gaithersburg,

MD. Gas and Particulate Science Div.

Use of Simulation Data Sets for Assessing Interla-

boratory Pattern Recognition Accuracy.
Final rept.,

L. A. Currie. 1985, 5p
Pub. In Optical Engineering 24, n6 p1 004-1 008 Nov/
Dec 85.

Keywords: Pattern recognition. Gamma ray spectros-

copy. Aerosols, Linear regression, Multivariate analy-

sis, Simulation, Accuracy, Reprints, *lnterlaboratory

comparisons. Reference materials.

Interlaboratory comparisons using common (refer-

ence) materials of know^n composition are an estab-

lished means for assessing overall measurement pre-

cision and accuracy. Intercomparisons based on
common data sets are equally important and revealing

when one is dealing with complex chemical patterns or

spectra requiring significant numerical modeling and
manipulation for component identification and quantifi-

cation. Two case studies of 'chemometric intercom-

parison' using simulation test data (STD) are present-

ed; one comprising STD vectors as applied to nuclear

spectrometry; and the other, STD data matrices as ap-

plied to aerosol source apportionment.

700,978
PB88-1 52228 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Chemical Process Metrology Div.

Electrical and Thermodynamic Characterization of
Water Vapor/Polymeric Film System for Humidity
Sensing.
Final rept.,

P. H. Huang. 1985, 6p
Pub. in Sensors and Actuators 8, n1 p23-28 Sep 85.

Keywords: *Water vapor. Polymeric films. Membranes,
Enthalpy, Entropy, Free energy. Reprints, 'Humidity
measurement, Electrical conductivity. Temperature
dependence.

The electrical and thermodynamic characteristics of

water vapor in pvc-styrene-sulfonate membranes have
been investigated. The membrane is a cross-linked co-

polymer of styrenesulfonate with polyvinylchloride.

Electrical conductance of the thin membrane is meas-
ured as a function of temperature at various relative

humidities. Using the measured conductivity data, ther-

modynamic functions of free energy (delta G), enthal-

py (delta H), and entropy (delta S) are determined. The
method of combined electrical and thermodynamic
characterization of a gas/polymer system may be
used to provide a means for designing suitable poly-

meric materials for humidity sensing and may provide a
method to model improved gas sensor behavior.

700.979
PB88-152376 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Temperature and Pressure Div.

Another Step Toward an International Practical
Pressure Scale (2nd AiRAPT iPPS Tasl( Group
Report).
Final rept.,

V. E. Bean, S. Akimoto, P. M. Bell, S. Block, W. B.

Holzapfel, N. H. Manghanani, M. F. Nicol, and S. M.
Stishov. 1986, 3p
Pub. in Physica 139 and 140B, p52-54 1986.

Keywords: 'Pressure measurement, *Scale(Ratio),
Fixed points(Mathematics), Reprints.

The AIRAPT Task Group on the International Practical

Pressure Scale recommends the best experimental
values for several pressure fixed points.

700,980
PB88-152384 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,,
MD. Temperature and Pressure Div.

Elastic Distortion on Piston Gages.
Final rept.,

R. J. Lazos-Martinez, and V. E. Bean. 1986, 3p
Pub. in Physica B: Physics of Condensed Matter and
C: Atomic, Molecular and Plasma Physics, Optios 139-

140, P785-787 May 86.

Keywords: Pressure gages. Pressure measurement.
Elastic defomnation, Distortion, Reprints, 'Piston
gages.

The authors report herein their progress toward the

development of a rigorous method to calculate the
elastic distortion of piston gages in order to test the

effect of the assumptions upon which present meth-
ods are based. Preliminary results show the two meth-
ods to agree within 2 percent.

700,981

PB88-152392 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Temperature and Pressure Div.

Zero Stability and Calibration Results for a Group
of Capacitance Diaphragm Gages.
Final rept.,

R. W. Hyland, and C. R. Tilford. 1985, 7p
Pub. in Jnl. of Vacuum Science and Technology A 3,

n3 pt2 pi 731 -1737 May/Jun 85.

Keywords: *Diaphragms(Mechanics), *Gages, Cali-

brating, Vacuum gages, Capacitance, Reprints.

The lowest pressure which may be measured by a ca-

pacitance diaphragm gage is established by instabil-

ities in the gage zero. The calibration records for 17
gages, for which the authors have two or more calibra-

tions separated by intervals on the order of one year,

show shifts ranging from essentially no change to

about 2% with an average value of 0.45%. With one
exception, these do not appear as a steady drift with

time, but as random shifts between calibrations.

700,982

PB88-152400 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Temperature and Pressure Div.

Pressure Metrology: Primary Standard Piston
Gages.
Final rept.,

V. E. Bean. 1986, 4p
Pub. in Physica 139 and 140B, p739-742 1986.

Keyv»|ords: Pressure gages. Pressure measurement.
Elastic deformation, Distortion, Reprints, 'Piston

gages.

Elastic distortion is the leading cause of uncertainty in

primary standard piston gages. Recent pressure
measurement intercomparisons between national

standards laboratories demonstrate the non-equiva-
lence of the methods used to determine the effects of

distortion. New research efforts on this fundamental
pressure metrology problem are described.

Manufacturing Processes & IMaterials

Handling

700,983

PB87-219234 Not available NTIS
National Bureau of Standards (IMSE), Boulder, CO.
Fracture and Deformation Div.

Effect of Power Supply Response Characteristics
on Droplet Transfer of GMA Welds.
Final rept.,

G. Kohn, and T. A. Siewert. 1986, 4p
Pub. in Proceedings of International Conference on
Trends in Welding Research, Gatlinburg, TN., May 18-

22,1986, P299-302.

Keywords: 'Gas metal-arc welding, 'Droplets, Sputter-

ing, Oscilloscopes, Lasers, Cameras, Fourier analysis.

Power supplies. Control, Reprints.

The droplet transfer in gas metal arc welding was stud-
ied with a digital oscilloscope, laser backlighting, and a
video camera. Fast Fourier transform of the digital cur-

rent and voltage signals showed droplet transfer rates

that were within 10% of the values determined with the
video-tape record. A modified current controller with a
variable upper current limit reduced the spatter in short
Circuiting welding by more than half.

700,984

PB88-1 13766 PC A03/MF A01
National Bureau of Standards (IMSE), Gaithersburg,
MD. Metallurgy Div.

Dynamic Microindentation of RDX (Cyclo-Trimeth-
ylene Trinitramlne): Effect of Rate on Plasticity

and Fracture.
Technical rept. (Final),

R. S. Polvani, A. W. Ruff, and J. C. Robbins. Jun 87,

32p NBSIR-87/3634
Contract N00014-86-F-0065
Sponsored by Office of Naval Research, Arlington, VA.

Keywords: 'RDX, Fracture, Mechanical, 'Dynamic
properties. Energetic material, Microindentation, Plas-

ticity.

Microindentation measurements have been made on
RDX crystals to determine the effect of load and time
of loading on their mechanical response. A spherical

indenter tip was used. The results are compared to

those obtained eariier using pyramidal Vickers indent-

ers. At the shortest loading periods a higher than ex-

pected plastic response was found which may indicate

that local heating resulted from the indentation proc-

ess.

Nondestructive Testing

700,985
PATENT-4 699 551 Not available NTIS
Department of Commerce, Washington, DC.
Method and Apparatus for Measuring Machine
Cutting Tool Positions.
Patent,

J. P. Peris. Filed 11 Mar 86, patented 13 Oct 87, lOp
PB88-121397, PAT-APPL-6-838 726
Supersedes PB86-1 991 71

.

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: 'Patents, 'Positioning devices(Machinery),
'Machine tools, Measurement, Cutting tools. Lathes,

Drilling machines(Tools), Boring machines.

An apparatus and method are provided for on-line

measurement of a lathe cutting tool position using a
measuring head with a rotatable square plate engaged
with three cylindrical plungers and a positioning mech-
anism for pivoting the measuring head. The positioning

mechanism includes a movable member mounted on a
base on the lathe headstock and a rotating unit for ro-

tating the movable member about an axis. A stop
member is provided to stop the movable member at a
locating position. The measuring head includes a
square plate supported inside a housing and rotatable

about a y-axis therein. The plungers extend into the

housing to contact the plate near its corners.

700,986
PB87-152260 PC A05/MF A01
National Bureau of Standards, Gaithersburg, MD.
Institute for Materials Science and Engineering,
Nondestructive Evaluation: Technical Activities

1986.
H. T. Yolken. Jan 87, 78p NBSIR-86/3434
See also report for 1 985, PB86-1 82375.

Keywords: 'Nondestructive tests, Eddy current tests,

Ultrasonic tests, Radiography, Thermal measure-
ments. Acoustic emissions.

A review of the Nondestructive Evaluation Program at

NBS, for fiscal year 1986, is presented in the annual
report.

700,987
PB87-165734 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Metallurgy Div.

Determination of Inhomogeneitles of Elastic Mod-
ulus and Density for One-Dimensional Structures
Using Acoustic Dimensional Resonances.
Final rept.,

L. R. Testardi, S. J. Norton, and T. Hsieh. Nov 84, 5p
Pub. in Jnl. of Applied Physics 56, nIO p2681-2685
Nov. 84.

Keywords: 'Nondestructive tests, 'Ultrasonic tests,

Density(Mass/volume), Modulus of elasticity, Reso-
nant frequency. Rods, Reprints, 'Defects(Materials),

One dimensional.
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The authors derive a simple relation which allows the
reconstruction of the inhomogeneity of the elastic

modulus and density along a rod based only on the
measured fundamental and overtone frequencies. The
technique, analogous to one-dimensional tomography
in the frequency domain, permits the quantitative de-
tection of both continuous and localized defects. Ex-
perimental tests using impressed temperature profiles

and drilled holes are reported. Observed sensitivities

are found to be better than 1C for the former and
0.0001 (of the rod volume) for the latter.

700,988
PB87-166435

(Order as PB87-166401, PC A05/MF A01)
National Bureau of Standards, Boulder, CO.
Detection and Sizing of Surface Flaws with a
SQUID-Based Eddy Current Probe,
J. C. Moulder, and T. E. Capobianco. 24 Sep 86, 7p
Included in Jnl. of Research of the National Bureau of

Standards, v92 n1 p27-33 Jan-Feb 87.

Keywords: *Eddy current tests, 'Surfaces, SQUID de-
vices. Aluminum alloy 6061 , Defects(Materials).

In a new approach to eddy current detection and sizing

of surface-breaking flaws, we have coupled a conven-
tional reflection probe to a superconducting quantum
interference device (SQUID) to produce an eddy cur-

rent probe with increased sensitivity and signal to

noise ratio. The new probe was used to obtain flaw
signals from a number of electrical-discharge ma-
chined slots in aluminum alloy 6061. Results indicated
that by scanning the probe along the length of the flaw,

the length could be determined from the extent of the
flaw signal. The peak amplitude of the flaw signal was
found to be proportional to the cross-sectional area of

the flaw.

700,989
PB88-122155 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Proposed Military Standard for Commercial Eddy
Current Probes Based on Performance Character-
ization.

Final rept.,

T. E. Capobianco, and F. R. Fickett. 1986, 7p
Sponsored by Army Materials Technology Lab., Water-
town, MA.
Pub. in Proceedings of the Defense Conference on
Nondestructive Testing (35th), Hill Air Force Base,
UT., October 28-30, 1 986, pi 35-1 41

.

Keywords: 'Nondestructive tests, *Eddy current tests,

'Standards, *Probes(Electromagnetic), Military stand-
ards.

The latest results of the work being done on a draft

military standard for characterizing commercial eddy
current probes are reported. The authors discuss
measurement techniques that have been evaluated for

suitability as a characterization test method, such as
field mapping and various electrical parameter meas-
urements and the reasons for selecting the method
which has been incorporated in the present draft. The
authors conclusion is that the measurement of imped-
ance change of a probe over a range of frequencies on
two metals of different conductivities offers the best
indicator of eddy current probe sensitivity and proper
operating range.

700,990
PB88-138722 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Review of Eddy Current Research at the National
Bureau of Standards in Boulder, Colorado.
Final rept.,

T. E. Capobianco. 1987, lOp
Pub. in Proceedings of Defense Conference on Non-
destructive Testing (34th), Charleston, SC., October
29-31, 1985, pi 64-1 73 1987.

Keywords: 'Eddy current tests, 'Nondestructive tests,

Cracking(Fracturing), Fatigue(Materials), Standards,
Reviews, Probes(Electromagnetic), Artifacts, US NBS.

On going research in eddy current nondestructive
evaluation at the National Bureau of Standards in

Boulder, Colorado is reviewed. The most recent re-

sults and publications of experimental and theoretical

studies are presented. This includes the areas of eddy
current coil characterization and field mapping, experi-
mental verification of eddy current-fatigue crack inter-

action, uniform field probe calibration, artifact stand-

ards, fatigue crack growth monitoring, and differential

eddy current probe studies.

700,991
PB88-153622 PC A05/MF A01
National Bureau of Standards (IMSE), Gaithersburg,
MD. Fracture and Deformation Div.

Institute for Materials Science and Engineering,
Fracture and Deformation Division: Technical Ac-
tivities 1987.

1987, 80p NBSIR-87/3613
See also report for 1 986, PB87-1 36701

.

Keywords: 'Deformation, 'Nondestructive tests,

'Fractures(Materials), Fracture tests. Stress analysis.

Fracture properties, Crack propagation, Welding,
Cracking(Fatigue), Metallurgy, Composite materials.

Grain boundaries, Mechanical properties.

The report summarizes the 1 987 fiscal-year programs
of the Fracture and Deformation Division of the Insti-

tute for Materials Science and Engineering. Its two
major programs are Elastic-Plastic Fracture Mechan-
ics and Fracture Mechanisms and Analysis. Elastic-

Plastic Fracture Mechanics Includes nondestructive
evaluation, welding, and thermomechanical process-
ing. Fracture Mechanisms and Analysis consists of

physical properties, fracture physics, composite me-
chanics, cryogenic materials, and material perform-
ance. The report summarizes the principal accom-
plishments in these research areas, including wide-
plate crack-arrest tests, a new model of plastic frac-

ture, design and evaluation of a capacitive-array
probe, measurement of the natural frequency for

short-circuiting transfer in gas-metal-arc welding, and
a model for prediction of the elastic properties of

porous ceramics.

700,992
PB88-153655 PC A05/MF A01
National Bureau of Standards (IMSE), Gaithersburg,

MD.
Institute for Materials Science and Engineering,
Nondestructive Evaluation: Technical Activities

1987,
H. T. Yolken. 1987, 84p NBSIR-87/3611
See also report for 1 986, PB87-1 36701

.

Keywords: 'Deformation, 'Nondestructive tests,

*Fractures(Materials), Fracture tests, Stress analysis.

Fracture properties, Crack propagation, Welding,
Cracking(Fatigue), Metallurgy, Composite materials.

Grain boundaries, Mechanical properties.

A review of the Nondestructive Evaluation Program at

NBS, for fiscal year 1 987, is presented in the annual
report.

Quality Control & Reliability

700,993
PB87-163713 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD.
Nature of Repeatability and Reproducibility.
Final rept.,

J. Mandel, and T. W. Lashof. Jan 87, 8p
Pub. in Jnl. of Quality Technology 19, n1 p29-36 Jan
87.

Keyvvords: 'Precision, 'Reproducibility, Laboratories,

Quality, Reprints, 'Test methods. Repeatability.

Repeatability and reproducibility are usually defined by
the relation R = R(square root of 2) (S sub R), where
R stands for repeatability or reproducibility and (S Sub
R) is the corresponding standard deviation. It is then
stated that the probability is C that a difference be-
tween two test results will lie between (-R) and (-i-R).

For C = 0.95, which is the usual choice, the values
that have been proposed for the multiplier k are 1 .96,

2, or Student's t. However, C is actually a random vari-

able with a highly skewed distribution. It is shown that

regardless of the above choice of k, the probability that

C will lie in the vicinity of 0.95, such as for example
0.92 to 0.97, is very small, unless the number of partici-

pating laboratories is large (30 or more). Nevertheless,
for any given interval defining a 'vicinity of 0.95,' a
value of k exists that maximizes the probability that C
lies in that interval. For a number of reasonable
choices for 'vicinity of 0.95' the optimal k is close to

1.96.

700,994
PB87-210654 PC A05/MF A01
National Bureau of Standards (NML), Gaithersburg,
MD. Office of Physical Measurement Services.
NBS (National Bureau of Standards) Calibration
Services Users Guide: Fee Schedule.
Apr 87, 78p NBS/SP-250/A
See also PB87-1 74041.

Keywords: 'Calibrating, Standards, Services, Quality
assurance, 'Fee schedules. National Bureau of Stand-
ards.

The physical measurement services of the National
Bureau of Standards are designed to help the makers
and users of precision instruments achieve the highest
possible levels of measurement quality and productivi-

ty. The hundreds of individual services you will find

listed in the Fee Schedule constitute the highest-order
calibration services available in the United States.
They directly link a customer's precision equipment or
transfer standards to national measurement stand-
ards. These services are offered to public and private

organizations and individuals alike. The Fee Schedule
is a supplement to NBS Special Publication 250, Cali-

bration Services Users Guide. These documents are
designed to make the task of selecting and ordering an
appropriate calibration service as quick and easy as
possible.

700.995

PB88-1 10960 PC A07/MF A01
National Bureau of Standards (NEL), Gaithersburg,
MD. Statistical Engineering Div.

Measurement Assurance Programs. Part 2: Devel-
opment and Implementation.
Final rept.,

C. Croarkin. Apr 85, 128p NBS/SP-676-2
Also available from Supt. of Docs, as SN003-003-
02654-9. Supersedes PB84-217876. See also PB84-
217868.

Keywords: 'Quality assurance, 'Metrology, Standards,
Random error. Statistical analysis, 'Measurement as-
surance program, National Bureau of Standards, Cali-

bration, Uncertainty.

The document is a guide to the logical development of

a measurement assurance program in which the tie

between a measurement and its reference base is sat-

isfied by measurements on a transfer standard. The
uncertainty of values reported by the measurement
process is defined; and the validation of the uncertain-

ty for single measurements is developed. Measure-
ment sequences for executing the transfer with NBS
and procedures for maintaining statistical control are
outlined for eight specific measurement situations with

emphasis on characterizing parameters of the meas-
urement process through use of a check standard.

700,996
PB88-112347 PC A10/MF A01
National Bureau of Standards, Gaithersburg, MD.
Process and Quality Control and Calibration Pro-
grams of the National Bureau of Standards.
Final rept.

Jun 87, 21 7p NBSIR-87/3596
Report to the Congress in Response to Public Law 99-

574. Sponsored by Congress, Washington, DC.

Keywords: 'Process control, 'Quality control, 'Cali-

bration, US NBS, Standard reference materials.

The report responds to Public Law 99-574, which di-

rected the NBS Director to ask the Bureau's major cli-

ents about their needs for research and services relat-

ed to NBS 'process and quality control and calibration

programs'; and to report findings and recommenda-
tions to the Bureau's Congressional authorizing com-
mittees. NBS found that American firms and govern-
ment agencies believe that implementation of process
control and quality assurance are and ought to be pri-

marily the responsibility of the producers of the Na-
tion's goods and services; and that to respond to

global competitiveness, measurement services are
needed at eariier stages in the product/program devel-

opment process. Greater accuracies and broader cov-
erage are needed for existing measurement services,

and new technologies are creating demands for addi-

tional, often entirely new or different services. In gen-
eral, customers are willing to pay costs directly related

to the delivery of NBS sen/ices, but are opposed to

subsidizing basic or generic research that might under-
lie several services. They see such research to be a
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mandated NBS mission, they expect it to be funded by
NBS appropriations, and they expect services to be
available when needed. Finally, the report lists cus-

tomers' specific measurement-related needs in a vari-

ety of technical areas.

700.997
PB88-1 13725 PC A03/MF A01
National Bureau of Standards, Gaithersburg, MD. As-
sociate Director of Industry and Standards.

NVLAP (National Voluntary Laboratory Accredita-
tion Program) Assessor Selection and Training,

H. W. Berger. Sep 87, 12p NBSIR-87/3651

Keywords: Test facilities, 'Laboratories, Selection,

'Accreditation, 'Training, National Voluntary Labora-
tory Accreditation Program, NVLAP program. Asses-
sors.

The role and importance of 'peer' assessors in the Na-
tional Voluntary Laboratory Accreditation Program
(NVLAP) is discussed. Procedures for identification,

evaluation, and selection of assessors are described,

and the elements of assessor orientation and training

are presented.

700,99a
PB88-113733 PC A02/MF A01
National Bureau of Standards, Gaithersburg, MD. As-
sociate Director of Industry and Standards.
Surveillance of Accredited Laboratories under
Procedures of tlie National Voluntary Laboratory
Accreditation Program (NVLAP),
H. W. Berger. Sep 87, 9p NBSIR-87/3652

Keywords: 'Test facilities, 'Quality assurance, 'Lab-
oratories, Surveillance, 'Accreditation, National Volun-
tary Laboratory Accreditation Program.

The paper describes mechanisms by which the Na-
tional Voluntary Laboratory Accreditation Program
(NVLAP) seeks to assure continuing competence of

accredited laboratories to perform specific test meth-
ods or types of tests. Surveillance of laboratories (de-

fined as actions taken after initial accreditation to

ensure continued compliance with accreditation crite-

ria) is achieved through proficiency testing, on-site as-
sessments, and emphasis on the laboratory's own
quality assurance system.

Tooling, Machinery, & Tools

700,999
PB87-152831 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Precision Engineering Div.

Visualization of Macliine Tool Vibratory Motion.
Final rept.,

E. B. Magrab. 1984, I3p
Pub. in Proceedings of Conference Some Perspec-
tives on CAD/CAM in Mechanical Engineering, San
Antonio, TX., June 1 7-21 , 1 984, pi 1 7-1 29.

Keywords: 'Machine tools. Drill bits, 'Vibration mode.

The improvement in the understanding of the compli-
cated modal characteristics of machine tools with the
proper visualization of the results is demonstrated with
two examples: (i) a drill bit and (ii) a milling machine.
The application of the results to machine tool diagnos-
tics and design is indicated.

701,000
PB87-161113 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Automated Production Technology Div.

Magnetoresistive SIdn for Robots.
Final rept.,

J. M. Vranish. 1984, 16p
See also report dated 1 7 May 84, PB84-1 1 4658.
Pub. in Proceedings of International Conference on
Robot Vision and Sensory Controls (4th), London,
England, October 9-11,1 984, p269-284.

Keywords: 'Magnetoresistivity, 'Thin films,

*Skin(Structural member), 'Manipuators, 'Detectors,
Touch, 'Robots, 'Robot vision. Tactile perception.

A tactile imaging skin for robot grippers based on mag-
netoresistive technology is proposed. In the design
considered here, the skin would consist of a thin film

magnetoresistive array with sensor elements 2.5 mm
apart (density can be increased an order of magnitude)
covered by a sheet of rubber and a row of flat wires

etched on a mylar film. The paper describes design,
operation and expected performance of the skin.

701,001
PB87-162061 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Robot Systems Div.

Representing Workspace and Model Knowledge
for a Robot with Mobile Sensors.
Final rept.,

M. Shneier, E. Kent, and P. Mansbach. 1984, 4p
Pub. in Proceedings of International Conference on
Pattern Recognition (7th), Montreal, Canada, July 30-

August2, 1984, p1 99-202.

Keywords: "Robots, 'Manipulators, Pattern recogni-
tion. Models, 'Robot vision. Representations, Work-
stations, Work environments. Scene analysis. Octal
coding, Trees(Mathematics).

A representation is described for supplying a robot ma-
nipulator with information about its workspace. The in-

formation is obtained from sensors (primarily visual)

that move with the manipulator, and is of two kinds,

stored in two, linked, data structures. Spatial informa-
tion is stored in an octree. This allows fast computation
of which parts of the workspace are occupied, which
are empty, and which are navigable. Information about
properties of objects, their features, and relationships

with other objects, is stored in a set of tables or at-

tribute lists. This information is used to match objects
in the world with stored models and to assign names to

instances of objects and to features in the scene. Ob-
jects that have been recognized and objects that are
unidentified are stored in the same way, so that all op-
erations on the workspace model are uniform. The two
representations are linked in a way that enables ob-
jects to be located in space by name, by description, or

by position, and facilitates finding out what object oc-
cupies a particular volume in the workspace. The con-
struction of the representations from model data and
from successive sensor inputs is discussed, and their

role in the total robot system is described.

General

701,002
PB87-174041 PC A10/MF A01
National Bureau of Standards (NML), Gaithersburg,
MD. Office of Physical Measurement Services.
NBS (National Bureau of Standards) Calibration
Services Users Guide 1986-1988 Edition (Revised).
Special pub.,

G. A. Uriano, E. L. Garner, R. K. Kirby, and W. P.

Reed. Jan 87, 205p NBS/SP-250-REV
Supersedes PB86-246162. Also available from SupL
of Docs as SN003-003-02789-8.Color illustrations re-

produced in black and white.

Keywords: 'Calibrating, 'Measurement, Standards,
Services, Quality assurance, National Bureau of

Standards.

The NBS Calibration Service Users Guide provides de-
tailed descriptions of the currently available NBS cali-

bration services, special test services, and measure-
ment assurance programs. The document is a revised
edition of NBS Special Publication 250. It describes
the NBS servicjs available as of the second quarter of

1986 and reflects a number of important changes
since the 1 982 edition was published. A detailed de-
scription is given of each measurement service. A new
numbering system is used to uniquely identify each of

the services. Addendum I to the document is a cross-
reference index that links the new NBS test numbers
to those used previously to identify the services. Also
cited are a large number of NBS technical experts (in-

cluding addresses and telephone numbers) who may
be contacted for further information concerning serv-
ices or measurement problems. Future editions will be
published periodically as NBS services change. The
document also presents a detailed description of a
number of Measurement Assurance Program (MAP)
services.

701,003
PB87-233763 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Center for Mfg. Engineering.

Factory of the Future.
Final rept.,

J. A. Simpson. 1982, 23p
See also AD-A124 104.

Pub. in Proceedings of Manufacturing Technology and
Productivity Conference (1982): The Revitalization of

U.S. Manufacturing, Troy, NY., June 3-4, 1982, p191-
213.

Keywords; "Management planning and control. Indus-

trial plants. Manufacturing, Materials handling. Auto-
mata, Productivity, Robots, 'Automated factories.

Despite uncertainty as to exact economic circum-
stances of the future, certain characteristics of the fac-

tory of the future can be predicted. It will be efficient in

materials and energy, it will emphasize quality and it

will be flexible towards product mix. Software costs will

rise relative to hardware cost, and labor productivity

will become less a matter of concern. These conclu-
sions are discussed.

701,004
PB88-147277 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Reactor Radiation Div.

Future Directions for Reactor Based Research.
Final rept.,

R. S. Carter. 1985, 2p
Pub. in Transactions of the American Nuclear Society

50, pi 96-1 97 1985.

Keywords: 'Research, Nuclear reactors. Reprints,

Condensed matter physics.

Reactor based research is moving in many directions
with the development of a variety of new instruments
and detectors. The development of intense sources of

long wavelength neutrons (cold sources) has opened
the way for advanced research in material science,
condensed matter physics, chemistry, and structural

biology. Other instrument developments are making it

possible to explore new areas in trace analysis, crystal

structure, and magnetic materials. These new re-

search directions are illustrated by selected examples.

LIBRARY &
INFORMATION

SCIENCES

Information Systems

701,005
PB87-1 56725 PC A09/MF A01
National Bureau of Standards, Gaithersburg, MD.
Center for Programming Science and Technology.
Data Base Directions: Information Resource Man-
agement - Malting It Work. Proceedings of a Work-
shop on Information Resource Management (IRM)
Held at Fort Lauderdale, Florida on October 21-23,
1985.
Final rept.,

E. N. Fong, and A. H. Goldfine. Jun 86, 187p NBS/
SP-500/139
See also PB83-1 15634. Library of Congress catalog
card no. 86-600559. Also available from Supt. of Docs
as SN003-003-02738-3.

Keywords: 'Meetings, Resource allocation. Informa-
tion systems. Management methods, 'Information re-

source management, 'Data management. Data base
management. Data directories.

The report constitutes the results of a three-day work-
shop on how to make information resource manage-
ment work, held in Fort Lauderdale, Florida, on Octo-
ber 21-23, 1985. The workshop was sponsored by the
Institute for Computer Sciences and Technology
(ICST) of the National Bureau of Standards (NBS), in

cooperation with the Association for Computing Ma-
chinery, the IEEE Computer Society, and the Federal
Data Management Users Group. Patterned after the
three previous Data Base Directions workshops, this

workshop. Data Base Directions: Information Re-

701.005 109
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source Management - Making it Work, evaluated cur-

rent practice to identify problem areas, reviewed im-

portant technologies and tools and when to apply
them to information resource management, and ex-

plored the motivation and inhibitors to decentralized

and distributed environments. The approximately sev-

enty workshop participants were organized into four

working panels, which met to discuss IRM in the

1990s, IRM and the System Life Cycle, Technologies
for IRM, and IRM in a Decentralized and Distributed

Environment.

701,006
PB87-163978 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Fire Safety Technology Div.

FIREDOC: An Automated Bibliographic Database.
Final rept.,

N. H. Jason. 1986, Bp
Pub. in Proceedings of 1 986 SFPE Fire Protection En-
gineering Seminars, Atlanta, GA., May 19-22, 1986,
p1-8.

Keywords: 'Fires, Research, 'Data bases, *FIREDOC
data base.

The creation of an automated fire research biblio-

graphic database, FIREDOC, is discussed in this

paper. FIREDOC is the automated 'card catalog' to the

Fire Research Information Services collection at the

Center for Fire Research. In the report, a sample refer-

ence question in answered by using different search
techniques to illustrate how the user can obtain an
answer.

Reference Materials

701,007
FIPS PUB 55-2 PC A03/MF A01
National Bureau of Standards (ICST), Gaithersburg,

MD.
Guideline: Codes for Named Populated Places, Pri-

mary County Divisions, and Other Locationai Enti-

ties of thie United States and Outlying Areas. Cate-
gory: Data Standards and Guidelines. Subcatego-
ry: Representations and Codes.
Federal information processing standards (Final),

R. G. Saltman. Feb 87, 34p
Supersedes FIPS PUB 55-1

.

Three ring vinyl binder also available. North American
Continent price $6.25; all others write for quote.

Keywords: 'Geography, 'Guidelines, 'Coding, Munici-

palities, Counties, States{United States), Information
systems. Census, Magnetic tapes. Standards.

The guideline implements ANSI X3.47-1 977 and pro-

vides a two-character FIPS State Code and a five-

character FIPS numeric place code to uniquely identify

each listed entity. An exhaustive list is carried of

names of incorporated places, census designated
places (CDPs), primary county divisions (such as town-
ships. New England towns, and census county divi-

sions), counties, and recognized Indian reservations
and Alaska Native villages. The listing also includes
names of all populated places in the files of the Geo-
graphic Names Information System of the U.S. Geo-
logical Survey, as well as names of airports, military

bases, national parks, and U.S. Post Offices. A two-
character class code distinguishes over fifty entity

types.

701,008
PB87-133377 MF E06
National Bureau of Standards, Gaithersburg, MD.
Office of Product Standards Policy.

KWIC Index of U.S. Voluntary Engineering Stand-
ards.
Mar 87, 3007p
Supersedes PB86-1 54408.
Microfiche copies only (twelve sheets of 48X reduc-
tion).

Keywords: 'Engineering, 'Standards,
Indexes(Documentation), Subject index terms, Specifi-

cations, Tests, United States, Engineering standards,
Product standards.

The index contains the permuted titles of more than
28,000 standards, specifications, test methods, and
recommended practices published by approximately

400 U.S. standards-developing organizations. Each
title can be found under all the significant key words
which it contains. These key words are arranged al-

phabetically down the center of each page together
with their surrounding context. The date of publication

or last revision, the standard number and an acronym
designating the standards-issuing organization appear
as part of each entry.

701,009
PB87-166401 PC A05/MF A01
National Bureau of Standards, Gaithersburg, MD.
Journal of Researcli of the National Bureau of
Standards, Volume 92, Number 1, January-Febru-
ary 1987.
Feb 87, 84p
See also PB87-166419 through PB87-1 66476, and
PB87-137154. Also available from Supt. of Docs as
SN703-027-00014-8.

Keywords: 'Research, Temperature measurement,
Eddy current tests. Surfaces, Water vapor. Steam,
Thermodynamic properties. Units of measurement.
Data processing security, Fiber optics. Optical commu-
nication. Standards, Light speed, SQUID devices.

Computer security. Optical fibers.

Contents: The continuity of the meter-The redefinition

of the meter and the speed of visible light; The NBS
scale of radiance temperature; Detection and sizing of

surface flaws with a SQUID-based eddy current probe;

Ideal gas thermodynamic functions for water; Report
on the 1 7th session of the consultative committee on
electricity; Computer security-for today...and for tomor-
row; Symposium on optical fiber measurements.

701,010
PB87-181251 PC A05/MF A01
National Bureau of Standards, Gaithersburg, MD.
Journal of Research of the National Bureau of
Standards, Volume 92, Number 2, March-April
1987.
Apr 87, 85p
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Keywords: 'Research, Fundamental constants, Ultra-

violet detectors, Far ultraviolet radiation, Standards,
Microphones, Acoustic measurement. Phase transfor-

mations. Membranes, Raman spectroscopy.

Articles included within this Journal include the follow-

ing: The 1986 CODATA Recommended Values Of the

Fundamental Physical Constants; Far Ultraviolet De-
tector Standards; Description of the Thermotropic Be-
havior Of Membrane Bilayers In Terms of Raman
Spectral Parameters: A Two-State Model; Free-Field

Reciprocity Calibration Of Microphones.
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See also report dated Sep 85, PB86-1 65354.

Keywords: 'Terminology, 'Fire safety. Fires,

Indexes(Documentation), Information retrieval, 'FIRE-
DOC vocabulary.

The second edition of the FIREDOC Vocabulary List

contains over 4000 entries and reflects the subject

matter of published reports, articles and documents
comprising the Fire Research Information Services
(FRIS) collection. As the database becomes more ret-

rospective, the keywords will reflect the addition of

these references from the collection.
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National Bureau of Standards, Gaithersburg, MD.
NBS (National Bureau of Standards) Research Re-
ports (April 1987).
Special pub.
Apr 87, 37p NBS/SP-721
Library of Congress catalog card no. 86-600603.

Keywords: 'Research projects. Surface properties, Mi-

crostructure. Malignant neoplasms. Prevention, Manu-
facturing, Physical properties. Hotels, Fire prevention.

Air pollution, Documents, Meetings, US NBS, Parallel

processing(Computers).

The table of contents includes: Research update; Sur-

face science: Thin is in; Mapping microstructures: A

quest for the 'smoking gun'; Parallel processing re-

search: Turning supercomputing promise into practice;

Cancer prevention research examines micronutrient
levels in the body; Manufacturing technology for the
second industrial revolution; New values recommend-
ed for the fundamental physical constants; Equations
and models used to investigate hotel fire; Atmospheric
contaminants targets in NBS version of 'dating' game;
New publications; and Conference calendar.

701,013
PB88-113774 PCA11/MFA01
National Bureau of Standards, Gaithersburg, MD. In-

formation Resources and Services Div.

NBS (National Bureau of Standards) Serial Hold-
ings 1987,
M. L. Kingston. Sep 87, 235p NBSIR-87/3590
Supersedes PB83-1 32704.

Keywords: 'Periodicals, 'Bibliographies, Libraries,

Collection, National government. Library collections,

National Bureau of Standards.

The publication contains holdings information for ap-
proximately 5,000 titles held in the NBS Research In-

formation Center, representing current and noncurrent
journals, periodicals, annuals, memoirs, proceedings
and transactions.
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Standards, Volume 92, Number 5, September-Oc-
tober 1987.
1987, 58p
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Keywords: 'Research, Hall effect,

Potentiometers(lnstruments), Alpha particle detectors,

Radiation counters, Mossbauer effect, Photometry,
Quantum Hall effect, Image reconstruction. Tomogra-
phy, Luminous intensity, Candela.

Articles include the following: An automated potentio-

metric system for precision measurement of the quan-
tized hall resistance; The NBS large-area alpha-parti-

cle counting system; Mossbauer imaging; International

intercomparisons of photometric base units.
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Data Bases Available at the National Bureau of
Standards Research Information Center (Sixth Edi-

tion),

D. Cunningham, and C. Kline. Jul 87, 147p NBSIR-
87/3658
Supersedes PB86-247616.

Keywords: 'Information systems, 'Directories, Infor-

mation centers, 'Bibliographic data bases, 'Data
bases, 'National Bureau of Standards.

Data bases available online at the National Bureau of

Standards (NBS) Research Information Center are

listed by acronym and by full title. In addition, descrip-

tions of the data bases, periods of coverage, produc-
ers, corresponding hard copy titles and principal

sources and vendors are listed. A general subject

index and a cross reference index are also supplied.
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Using Available Curve-Shaped Information with a
Non-Uniform B-Spline.

Final rept.,

M. Roche, and S. Beusan. 1987, 7p
Pub. in Computers in Mechanical Engineering 6, n1

p63-69 Jul/Aug 87.

Keywords: Reprints, 'Computer aided design. Approxi-

mation, *B spline, Continuity conditions, Curve shape.

Defining polygon. Interpolate.

The B-spline is a commonly used tool for solving prob-

lems in computer-aided design. A procedure for de-

scribing the curve shape and discontinuity conditions

at input coordinate locations is outlined for non-uni-

form B-splines.
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National Bureau of Standards (NEL), Gaithersburg,
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Strategies for Implementing IGES (Initial Graphics
Exchange Specification) for the Operations of
NAVFAC (Naval Facilities Engineering Command).
Final rept.,

U. E. Palmer. Jan 88, 44p NBSIR-88/3693
Sponsored by Naval Facilities Engineering Command,
Alexandria, VA.

Keywords: *Drafting(Drawing), Digital data. Informa-

tion management. Computer graphics. Translators,

Construction, Civil engineering. Specifications, •Com-
puter aided design, IGES(lnitial Graphics Exchange
Specification), NAVFAC(Naval Facilities Engineering

Command).

As part of the transition from the current paper-inten-

sive processes to a highly automated and integrated

mode of operation, the Navy is adopting the Initial

Graphics Exchange Specification (IGES) for certain

digital data exchanges among elements of the Navy
and Navy contractors. The report provides strategies

and recommendations for implementing IGES for ex-

changing and archiving digital representations of

Naval Facilities Engineering Command (NAVFAC)
projects. NAVFAC plans to benefit from the use of

computer-aided design and drafting (CADD) by en-

couraging outside architecture, engineering, and con-
struction (AEC) firms to acquire CADD capabilities and
by requiring the delivery of certain project documenta-
tion in digital form. The ability to transmit drawings and
specifications between different CADD systems is ex-

pected to reduce the time (and resources) that

NAVFAC and outside personnel spend reviewing,

changing, and managing projects and also to improve
the quality of the projects.

Computer Aided lUlanufacturing (CAIUI)

701.018
PB87-161121 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Automated Production Technology Div.

Workstation Control in a Computer Integrated
Manufacturing System.
Final rept.,

H. Scott, and K. Strouse. 1984, 22p
Pub. in SME Technical Paper MS84-786, 22p 1984.

Keywords: "Manufacturing, "Automatic control, 'Ma-
chining, "Robots, Automation, Numerical control. Con-
trollers, "Computer aided control systems, "Computer
aided manufacturing. Control systems. Real time, Na-
tional Bureau of Standards.

Computer control of an automated machining worksta-
tion is one area of research being performed at the
Automated Manufacturing Research Facility (AMRF)
of the National Bureau of Standards (NBS). A finite

state machine controller has been developed to pro-

vide the required real-time control. The architecture of

the workstation control system was developed in par-

ticular to address the problems of system integration in

a machining workstation containing components with
greatly differing interface characteristics and capabili-

ties. Such components include an advanced industrial

robot system, a numerically controlled machining
center, an automated fixturing system, a material and
too! delivery and retrieval system, various sensor sys-
tems, a higher level of control (cell control), a distribut-

ed data base system, and an off-line programming
system. The flexibility and extensibility of the controller

architecture have allowed such integrations to be per-

formed. The software, hardware, and user interfaces

are described.
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Using the AMRF (Automated Manufacturing Re-
search Facility) Part Model Report,
S. Ressler. Feb 87. 26p NBSIR-87/3531

Keywords: "Manufacturing, "Components, Character-

istics, Automation, "Computer aided manufacturing,

"AMRF data base, "Data bases.

One mechanism used in the AMRF (Automated Manu-
facturing Research Facility) to facilitate the communi-
cation of information about the parts to be manufac-
tured is the AMRF Part Model. This is a description of a
variety of characteristics of a part which may be ob-

tained by making a request to the AMRF Data Base.
The part model report serves as the primary mecha-
nism for obtaining information about the part. The
paper describes the uses of a parser which interprets

the part model report and transforms it into a set of

data structures for use in a variety of applications.
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Knowledge Representation Scheme for Processes
in an Automated Manufacturing Environment.
Final rept,

S. Ray. 1986, 5p
Pub. in Proceedings of Institute of Electrical and Elec-

tronics Engineers International Conference on Sys-
tems, Man, and Cybernetics, Atlanta, GA, October 14-

17, 1 986, p1 169-1 173.

Keywords: "Process control, "Manufacturing, "Ma-
chining, "Automation, "Artificial intelligence. Subrou-
tines, "Computer aided manufacturing, "Knowledge
representation, "Computerized control systems, Pro-

gramming, Expert systems. Hierarchies, National

Bureau of Standards, Work measurement.

A key factor in applying advanced programming con-
cepts to an industrial manufacturing environment is the

establishment of a language to specify the process
steps involved. In the Automated Manufacturing Re-
search Facility at NBS, these process steps are de-

scribed in terms of 'work elements'. Work elements
are specified in process plans which are passed to

controllers throughout the facility. The paper describes

the properties which were considered in the definition

of work elements from the perspective of automated
process planning and the control system implementa-
tion at NBS. The control system is based u[Don a phi-

losophy of hierarchical control, where high level goals
are decomposed through a succession of levels, each
producing sequences of simpler goals to the next

lower level, with the lowest level generating drive sig-

nals to robots, grippers and other actuators. The work
elements are implemented with different software at

each stage in the manufacturing sequence; process
planning, communication, and execution.

701,021
PBi7-172961 PC A02/MF A01
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MD. Center for Applied Mathematics.
Hierarchical Decision-Making In the Factory of the
Future,
R. H. F. Jacksc n, and A. W. T. Jones. Feb 87, 25p
NBSIR-87/351 I

Keywords: "Manufacturing, "Automatic control,

"Scheduling, Facilities, Decision making, Planning,

Hierarchies, Standards, Measurement, Research
projects. Optimization, "Factory automation, "Flexible

manufacturing. Computer aided manufacturing. Na-
tional Bureau of Standards.

A major manufacturing research facility is being estab-
lished at the National Bureau of Standards. The Auto-
mated Manufacturing Research Facility will address
the standards and measurement needs for the factory

of the future. A five-layer hierarchical control architec-

ture is under development to manage all production
and support activities within the facility. The proper
execution of many of these activities requires the solu-

tion to one or more optimization problems. The paper
describes a hierarchical planning architecture and the

decision-making problems that exist at each level

within that architecture.
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PB87-174298 PC A02/MF A01
National Bureau of Standards (NEL), Gaithersburg,
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AMPLE (Automated Manufacturing Programming
Language Environment) Project,

J. C. Boudreaux. Mar 87, 17p NBSIR-86/3496

Keywords: Automatic control. Programming lan-

guages, Economic analysis, "Computer aided manu-
facturing, "Flexible manufacturing, Manufacturing au-

tomation control, "AMPLE system, National Bureau of

Standards.

The report describes the Automated Manufacturing
Programming Language Environment (AMPLE)
system, being developed within the Center for Manu-
facturing Engineering of the National Bureau of Stand-

ards. The development of this system is being under-

taken to provide a precise, conceptually transparent

medium for the construction of control interfaces to in-

dustrial processes; and to address the technical and
economic requirements of small-batch flexible manu-
facturing systems.
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National Bureau of Standards, Gaithersburg, MD.
National Forum on the Future of Automated Mate-
rials Processing in U.S. Industry. The Role of Proc-
ess Models, Artificial Intelligence and Computer
Integration. Report of a Workshop (2nd) Held at

Gaithersburg, Maryland on May 19-20, 1986,
H. M. Bloom, and N. R. Kuchar. Apr 87, 50p NBSIR-
87/3544
See also report dated Dec 85, PB86-212040. Prepared
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NY. Sponsored by Industrial Research Inst, Inc., New
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Washington, DC.

Keywords: "Materials handling, "Artificial intelligence.

Automation, Competitiveness, Models, Detectors,

Computer integration. Process models.

The workshop was the second of two workshops
sponsored by the Industrial Research Institute and the

White House Office of Science and Technology Policy,

Committee on Materials, Working Group on Automa-
tion of Materials Processing. The first workshop, held

in December, 1985 was devoted to the role of process
sensors. Together, the workshops addressed several

technologies which can play important roles in improv-

ing the competitiveness of U.S. process industries

through automation. The goals of the workshops were
threefold: to assess the state of the art in key technol-

ogies needed for process automation, including sen-

sors, process modeling, artificial intelligence and com-
puter integration; to identify broad issues and generic

needs for advancing these technologies and applying

them in U.S. industry; and to develop information and
recommendations for National direction aimed at en-

hancing the competitiveness of U.S. process indus-

tries.

701,024

PB87-201877 PC A02/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Factory Automation Systems Div.

Part Geometry Data in the AMRF (Automated Man-
ufacturing Research Facility),

J. S. Tu, and T. H. Hopp. Apr 87, 19p NBSIR-87/
3551

Keywords: Manufacturing, Automation, Components,
Geometric forms, "Computer aided manufacturing.

Computer aided design, AMRF(Automated Manufac-
turing Research Facility).

The paper is an overview of the approach being taken
toward the modeling and management of part geome-
try data in the NBS Automated Manufacturing Re-
search Facility (AMRF). It describes the Geometry
Data System, that achieves the objectives of having a
uniform representation of part geometry data to allow

data sharing and data exchange with the AMRF. The
paper describes the approach to the implementation
of the Geometry Data System, the applications sup-
ported by the system, and how the geometry data flow

through the AMRF.
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Integration of Material Buffering Devices in an
Automated Factory.
Final rept.,

D. Fishman, H. Scott, and R. Bunch. 1 987, 35p
Pub. in Proceedings of International Conference on
Robotics and Factories of the Future (2nd), San Diego,

CA., July 18-31, 1987, pi -35.

Keywords: * Industrial plants, 'Automatic control, Ma-
chining, Materials handling. Reprints, Hierarchical con-
trol.

A generic control architecture for integrating material

bufferring devices (MBDs) in an automated factory is

described. The architecture is designed to support ma-
terial bufferring devices that serve as interfaces be-

tween workstations and a facility-wide material trans-

port system. The architecture developed for a Material

Bufferring Controller (MBC) is based on the observa-
tion that MBDs are in a class of equipment different

from any other device already on the shop floor. Since
an MBD serves as an interface to equipment-level
components of both machining and material transport

workstations, it is considered a shared resource be-

tween those workstations (like a data base), rather

than as an equipment-level component o< either work-
station. The shared resource method of integrating a
Material Bufferring Controller into an automated facto-

ry provides independence between the activities of a
factory-wide transport system and those of a machin-
ing workstation. An application of this architecture in

the Automated Manufacturing Research Facility

(AMRF) at the National Bureau of Standards (NBS) is

presented. Included is a description of the data files

and the command and status interfaces that will be
used In the integration of a Material Bufferring Control-

ler into the AMRF. Specific examples of typical oper-

ations involving an MBC are also given.
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Data-Driven Automation. A Computer Architecture
for Smail-Batch Manufacturing.
Final rept.,

C. R. McLean, M. J. Mitchell, and E. J. Barkmeyer.
1983, 6p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Spectrum 20, n5 p59-64 May 83.

Keywords: Data management systems. Communica-
tions systems. Artificial intelligence, Expert systems.
User interfaces, Reprints, "Computing architectures,

'Manufacturing control systems.

The development of fully automated small batch man-
ufacturing systems has been slowed by a number of

technical and economic problems. The most signifi-

cant problem is the lack of a standard information

processing systems architecture that addresses con-
sumer and vendor needs. The National Bureau of

Standards has a project underway to construct a
testbed manufacturing systems, the Automated Manu-
facturing Research Facility (AMRF), to investigate

these problems. The paper discusses four major com-
ponent technologies of the AMRF information proc-

essing architecture: Manufacturing Systems Control,

Distributed Data Administration, Communications Sys-
tems, and Task-Oriented User Interfaces.
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Interactive Process Planning in the AMRF (Auto-
mated Manufacturing Research Facility).

Final rept.,

P. F. Brown, and C. R. McLean. 1986, 18p
Pub. in Knowledge-Based Expert Systems for Manu-
facturing, PED-V24 P245-262 1986.

Keywords: 'Artificial intelligence, 'Machining, Re-
prints, 'Automated machining, Expert systems, Proc-

ess planning.

As more intelligent automated control systems are in-

troduced into discrete parts manufacturing facilities, it

will become increasingly difficult to maintain the cen-
tralized process planning systems in use today. A new
approach is required that will permit distributed manu-
facturing operations planning via a network of cooper-
ating, intelligent, process engineering systems. Expert
planning modules should be developed for each con-

troller or class of controllers that are or will be used in

manufacturing installation. To accomplish this goal of

distributed, intelligent planning modules, work has
started with the development of a semi-automatic
interactive process planning system. This system has
several unique features. First, a hierarchical planning
system has been developed for multi-level factory ar-

chitecture. Second, all activities within the factory are

described by work elements. Third, standard inter-

faces have been defined to allow the passing of infor-

mation between planning and modules and control-

lers. Fourth- a semi-intelligent editor for the manupula-
tion of these process planning data structures.
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The software architecture of the cell control system in

the Automated Manufacturing Research Facility

(AMRF) at the National Bureau of Standards is pre-

sented. The cell control system manages production

and support operations for an automated small batch
manufacturing system that produces machined parts.

The cell is the highest level of control that is currently

implemented within the AMRF. It is programmed in the

C language and runs on IBM (tm) personal computer
systems and compatibles. The cell is comprised of

modules which decompose and sequence manufac-
turing work orders and which provide interfaces to

communications, global databases, process planning

and other control systems. The architecture of the cell

is generic. It is designed to be applicable for control

system implementations at any level in the AMRF hier-

archy.

701,029
PB87-218368 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Factory Automation Systems Div.

Vertical Machining Workstation of the AMRF
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face standards.

The software architecture of the Vertical Machining
Workstation (VWS) in the Automated Manufacturing
Research Facility (AMRF) at the National Bureau of

Standards is presented. The prototype system demon-
strates flexible computer-integrated manufacturing for

a family of prismatic parts. The workstation software

components include: a feature-based design system
for defining part geometries, an automatic process
planning and NC code generation system, a state ma-
chine-based hierarchical control system which exe-

cutes process plans, a diagnostic tools package, and
mailbox communications software. The mechanical
components of the workstation, described in a com-
panion paper (1), include: a CNC vertical machining
center, a robot and locally implemented gripper

system, a pneumatic vise, a vacuum chip removal
system, local part storage, and tray roller tables for a
robot cart materials delivery system. The system is ca-

pable of running in stand-alone mode as a single sta-

tion computer-integrated manufacturing system, or re-

motely under the AMRF cell controller.

701,030
PB87-232039 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Factory Automation Systems Div.
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National Bureau of Standards.
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Computer aided manufacturing.

The Automated Manufacturing Research Facility

(AMRF) at the U.S. National Bureau of Standards
(NBS) is a major government laboratory for research in

computer integrated manufacturing. The AMRF is de-
signed to support the NBS role of providing measure-
ment standards for American industry. The facility, lo-

cated at Gaithersburg, Maryland, has close ties with

industry, university, and government engineers and
scientists.
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As more intelligent automated control systems are in-

troduced into discrete parts manufacturing facilities, it

will become increasingly difficult to maintain the cen-
tralized process planning systems in use today. A new
approach is required that will permit distributed manu-
facturing operations planning via a network of cooper-
ating, intelligent, process engineering systems. Re-
search on such systems is undenway as a part of the

Automated Manufacturing Research Facility (AMRF)
project at the National Bureau of Standards (NBS).

The article discusses: (1) the role of process planning

in manufacturing facilities, (2) system architectures for

planning and control, (3) the work element concept, (4)

process plan data exchange formats, (5) feature-

based manufacturing and (6) the current implementa-
tion of the planning system.
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Several years ago, the Automated Manufacturing Re-
search Facility (AMRF) project was established at the

Gaithersburg site of the National Bureau of Standards

(NBS). The facility is unique in several ways: first, all

manufacturing activities are under direct computer
control; second, all manufacturing data preparation

systems and control systems are linked through a
complex data administration and communication
system; third, all manufacturing operations are carried

out by robots and machine tools with a minimum of

human inten/ention. This last constraint requires that

all manufacturing data be complete and unambiguous.
It was necessary to develop a process planning

system which was capable of supporting the particular

requirements and manufacturing capabilities of the

AMRF. The paper describes the research agenda of

NBS and its cooperative efforts over the past few
years in the area of Automated Process Planning.
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ble manufacturing systems, Hierarchical control, US
NBS, AMRF(Automated Manufacturing Research Fa-

cility).

The Automated Manufacturing Research Facility

(AMRF) is being established at the National Bureau of

Standards. The manufacturing testbed provides a
means for conducting research in automated metrolo-

gy and interface standards for the factory of the future.

A five layer control hierarchy has been proposed to

manage the real-time control of the facility. A careful

examination of the functions performed at each level

within the hierarchy indicates that a standard internal

structure for control modules is possible. The paper
describes the internal structure, external interfaces,

and Implementation techniques for such a production

control module which can be utilized at each level in

the hierarchy.
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ble manufacturing systems, Hierarchical control, US
NBS, AMRF(Automated Manufacturing Research Fa-
cility).

The Automated Manufacturing Research Facility is

being constructed at the National Bureau of Stand-
ards. This small, integrated, flexible manufacturing
system will serve as a research testbed to aid in the
identification, design, and testing of standards for the

automated factory of the future. The paper describes
the five layer hierarchical production control mode!
proposed to manage these factories. It Includes a dis-

cussion of the philosophy behind the model, the func-

tional requirements of each layer within the model, a
brief description of the data services needed to sup-
port the approach, and an overview of the techniques
used to implement existing subsystems.

701.035

PB88-155742 PC A05/MF A01
National Bureau of Standards, Gaithersburg, MD.
AMRF (Automated Manufacturing Research Facili-

ty) Database Report Format: Part Model,
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Computer aided manufacturing, AMRF data base. Ap-
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The document specifies the format of Part Model data-
base reports. These reports are used throughout the
AMRF to communicate part model data between appli-

cation processes and the global AMRF database. Part
model data consists of basic shape data (topology and
geometry), features, and functionality (tolerances).
This document is organized in five sections. This docu-
ment is intended for use by programmers implement-
ing systems that make use of AMRF part model data. It

is also intended as an introduction to the capabilities of
the part model for systems analysts who must decide
what applications can be supported by the AMRF part
model.

Job Environment
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A. D. Davies. 1 987, 20p
Pub. in Fire Technology 23, n2 p95-1 1 4 May 87.

Keywords: "Fire tests. Models, Errors, Graphic meth-
ods, Repnnts, "Foreign technology.

General ideas are offered for describing fire model va-

lidity prior to starting product design. Validation of inde-

pendent test results is part of the phase. Differences

between comparable results, graphical methods, and
distinctions between random and systematic errors

are discussed.
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Quantitative Fire Hazards Analysis: An Overview
of Needs, Methods and Limitations.
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E. K. Budnick. 1986, 12p
Pub. in Fire Safety Jnl. 1 1 , n1 -2 p3-1 4 Jul-Sep 86.

Keywords: "Fire hazards, "Safety engineering. Mathe-
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This year's SFPE symposium Techniques for Quantita-

tive Fire Hazard Analysis focuses on available analyti-

cal techniques for fire hazard prediction. Topics in-

clude damageability factors, calculations for discrete

fire hazards, prediction of fire effects in enclosures, ap-
plications of computer models and the basics of prob-

abilistic and statistical methods for addressing uncer-

tainty. The introductory paper provides an overview
addressing such issues as the need for quantitative

methods, the technical basis for development of these
methods, and a review of the more popular methods
available to the fire protection community.

Joining
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Elastic-plastic fracture mechanics (EPFM) analysis of

the results of tests of four welded wide plate speci-

mens of one size with one surface crack geometry was
attempted on three levels; simple correlation of wide
plate results with small-specimen EPFM toughness;
comparison of predicted and measured wide plate

crack mouth opening displacement (CMOD) and J-in-

tegral; and comparison of EPFM-predicted wide plate

failure stresses with experimental results. The failure

loads of the three as-welded plates were correlated
with both critical J-integral and critical crack tip open-
ing displacement (CTOD). The stress-relieved speci-
men had a higher failure load than expected from both
J and CTOD.
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Compressive Stress Effects on the Ultrasonic De-
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Ultrasonic inspection techniques are often used to

search for cracks and other flaws in welds. These in-

spections are dependent on an impedance mismatch
giving rise to reflection and scatter of ultrasound in the
vicinity of the defect. The study investigates the effect

of varying compressive stress across a flaw face on
ultrasound of both very high frequency (from a piezo-

electric transducer) and low frequency (from an elec-

tromagnetic-acoustic transducer, or EMAT). The test

specimen had a shallow weld to serve as a hinge and
specially machined faces between the two plates.

Varying the bending force through this hinge changed
the compressive loading across the flaw face. As this

contact pressure increasd, both reflected amplitudes
decreased but there were marked differences be-
tween the two frequencies. The nature of these differ-

ences depended on the transducer location along the

weld, possibly due to changes in the nature of the
bearing surfaces.
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ducers).
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Techniques for detecting and sizing flaws with electro-

magnetic-acoustic transducers (EMATs), previously

used successfully for normal planar flaws, were ap-
plied to canted flaws in steel plates. Comparisons
were made between metallographic and ultrasonic

measurements on specially prepared welds. Results
indicated a high probability of detecting canted flaws

(> 0.5-mm deep) with EMATs. The EMAT sizing was
highly repeatable and, for the most part, very accurate.

Some, as yet unexplained, inaccuracies did show up,

however, in some weld sections. There is a possibility

that the calibration curve may be more complex for

canted flaws than for normal flaws.
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The fundamental factors controlling the development
of microstructures in C-Mn steel weldments were stud-

ied, with particular emphasis on gas metal arc (GMA)
welding. The authors conclude that the major role of

manganese in the weld metal transformation kinetics

is to restrict the growth rate of the grain boundary fer-

rite allotriomorphs (and indirectly Widmanstatten fer-

rite) until the degree of undercooling reaches the point

where intergranular nucleation of acicular ferrite is en-
ergetically feasible. Silicon, on the other hand, in-

creases the growth rate of grain boundary ferrite and
promotes the formation of proeutectoid ferrite.
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Reliable and effective sensors are important elements
of both manned and unmanned batch manufacturing
of metal parts. The increased speed in microcomput-
ers and the decreased costs of memory have allowed
significant changes to be made in the type of sensors
that can be considered. By the proper application of

microcomputers, transducer mechanisms that were
previously discarded can now be used because the

microcomputer can process information in a short

enough time to influence the process being monitored
and can provide increased accuracy by data analysis

or linearization.

Manufacturing, Planning, Processing &
Control

National Bureau of Standards (NEL), Gaithersburg,
MD. Semiconductor Electronics Div.

Measurement of the Separation Distance in Con-
tact and Proximity Lithography.
Final rept.,

D. B. Novotny. Dec 86, 6p
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A method is presented for measuring the separation
distance between the substrate surface and the mask
surface in contact and proximity optical lithography.

The method uses the analysis of the Fresnel diffrac-

tion pattern produced by a slit aperture in the mask
and physically replicated in the photoresist. From the

analysis, the image distance producing the observed
Fresnel diffraction pattern is obtained and is used to

calculate the separation distance. The conditions for

the application of this method are presented, and an
easy method for computer-generation of the Fresnel

diffraction patterns is described. A simplified method
for estimating the separation distance from the

number of diffraction pattern peaks and valleys is also

given. Results are presented showing that a finite sep-
aration distance may exist in hard 'contact' lithogra-

phy, and that this measurement method is applicable

from separation distance from near zero to 20 or more
micrometers.

Effect of Electrode Weave Procedure on HY-80
GMA (Gas Metal Arc) Welds.
Final rept.,

T. A. Siewert, R. E. Trevisan, and P. T. Purtscher. Jul

87, 7p
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Toughness, Reprints, 'Foreign technology. Steel HY-
80.

The report describes the effect of electrode weave
procedure on both the weld interface shape and the

toughness of gas metal arc (GMA) welds on HY-80
steel. To evaluate the variation in weld interface

shape, the HY-80 welds were simulated by substituting

a Type 309 stainless steel electrode for the HY-80
electrode, while reproducing the weave pattern and
the weld pool dimensions. When the HY-80 base ma-
terial was dissolved from around the weld, the entire

fusion surface could be examined. This technique re-

vealed the two-dimensional weld interface surface

rather than the one-dimensional weld interface nor-

mally seen by metallographic techniques. The weld
interface surface in the direction of welding was
smooth for conventional (stringer bead) welds and
convoluted for welds with a transverse weave pattern.

Only small differences were observed in welds that

were deposited using three different weave patterns.
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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 of complex ob-
jects. Additional features of the design include pro-

grammable array rigidity, zero mechanical hysteresis,

and gripper mounted packaging.
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A major manufacturing research facility is being estab-
lished at the National Bureau of Standards. The Auto-
mated Manufacturing Research Facility will address
the standards and measurement needs for the factory

of the future. A five-layer hierarchical control architec-

ture is under development to manage all production
and support activities within the facility. The proper
execution of many of these activities requires the solu-

tion to one or more optimization problems. The paper
partitions these problems into levels consistent with

the control architecture and reports on early work un-

dertaken to solve some of them.
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The National Bureau of Standards (NBS) Handbook
133 'Checking the Net contents of Packaged Goods' is

a procedural manual on package testing for State and
local weights and measures officials. The context

within which the handbook was developed, including

the legal requirements, definitions of acceptable lot,

and traditional compliance testing approaches are pre-

sented. Intercomparisons are made among the Hand-
book 133 compliance testing procedures (including in-

dividual package limits), older methods in the United

States, and the directives issued by the European Eco-
nomic Community (EEC). Recommendations that

could significantly increase the productivity of regula-

tory agencies along with opportunities for cost savings

in the packaging industries are outlined.
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Advance toward the standardization of residual stress

measurements since 1 982 are described. Most of the

advances in standard methods have been achieved
through the American Society for Testing and Materi-

als (ASTM) ~ notably in its Subcommittee E28.13 ~

while research at the US National Bureau of Standards
(NBS) has been directed toward physical measure-
ment standards. Current activities in these organiza-

tions and plans for the near future are also discussed.
Additional participants for this work are solicited.
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A research effort has been initiated at the National

Bureau of Standards to develop a small batch manu-
facturing system to support study and experimentation

in automated metrology and interface standards for

the computer integrated factory of the future. When
completed, the resulting testbed system will be made
available for fundamental studies in manufacturing

technology by scientists and engineers from govern-

ment, industry, and universities. The paper will report

on the progress of major software and hardware sub-

projects that are being carried out in support of the

construction of the AMRF.
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Simple techniques for an assessment of the depth and
intensity of plastic work, or subsurface damage, in

single point diamond turned components are de-

scribed. Based on microhardness measurement tech-

niques, the approach outlined here gives good qualita-

tive correlation with conventional metallographic ap-

proaches for sub-surface damage assessment.
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The research was undertaken to determine the feasi-

bility of automating the polishing process of proof dies

at the United States Mint. The dies polished during the

research endeavor were the obverse Kennedy half-

dollar dies. The main goals of the research are: (1) De-

velop a method of mechanically polishing proof dies

which results in a quality level equal to or better than

that now achieved by current manual methods; (2) De-
velop the optimum production rate that can be
achieved in mechanically polishing proof dies; (3) Uti-

lize a machine tool with at least 4 axes of motion; and,

(4) Exercise initiative and ingenuity in the use of con-

ventional and computer technologies, and develop

through experimentation the best polishing com-
pounds and materials, tooling, tool paths, speeds,

masking techniques or other methods of protecting

areas not to be polished.
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The implementation and evaluation of a Guard Control

Station that is part of a Computerized Site Security

Monitor and Response System is described. The im-

plementation used three microprocessors intercon-

nected via communication channels in an arrange-

ment that permitted simulation of physical security

scenarios in a real-time, interactive mode.

Quality Control & Reliability
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A feasibility study was performed to show the ability of

energy dispersive x-ray diffraction (EDXRD) to meas-
ure three dimensional strain distributions in thick indus-

trial materials. Photon energies up to 130 keV were
used to guarantee penetration through the sample and
curve fitting techniques applied to peak position deter-

mination. The system was used to measure the strain

gradient through the thickness of a 9.5 mm thick canti-

levered steel bar.
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This is the eighth in a series of bibliographies of NBS
publications on nondestructive evaluation (NDE). It

provides bibliographic citations, with selected ab-

stracts, for 103 publications that appeared in the open
literature, primarily during calendar year 1984. A de-

tailed subject index is included as well as information

on how copies of many of the publications may be ob-

tained.
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In recent years several investigators have reported on
the propagation and scattering of SH waves in a plate.

The theory of SH wave generation by EMATs and the

representation of the waveform in propagating plate

modes is well understood. Scattering of SH waves by
planar flaws has also been studied theoretically and
experimentally. In the paper, the authors have exam-
ined how the various plate modes form as a function of

frequency, geometry, and transducer configuration,

then combine into a waveform. Careful selection of the

parameters simplifies subsequent analysis and deter-

mines optimal positions for the transducers relative to

each other and any reflector. Calculations based on a
hybrid finite element and model expansion technique
are presented for scattering by canted cracks that

might be expected in a plate. Experimental compari-
sons have been made on slotted plates.
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The conversion of a radiographic image to a digitized

form is discussed. The transformation permits one to

perform mathematical operations on the digital data by
use of a microprocessor or a computer. A transformed
image can then be displayed on a suitable video moni-
tor for viewing or analysis. A sophisticated technology
has been developed by the image processing industry

for the enhancement of images. Many of these tech-

niques are useful in NDT work for the detection of ma-
terial or fabrication flaws which could result in mechan-
ical failures.
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Variations in the sensitivity of commercial eddy current

probes are common, and this fact can cause reliability

problems for those using eddy current inspection tech-

niques. The National Bureau of Standards in Boulder,

Colorado, is conducting research to characterize eddy
current probe performance. The authors have devel-

oped a unique capability to map the near magnetic
field of these probes, and results are presented com-
paring field maps to measurements of electrical and
other performance parameters. They show that the

magnetic field intensity per unit of excitation current

has a direct relationship to the strength of the probe
response to a simulated defect (electrical discharge

machined notches) when probe/coil misalignments

are corrected for. Performance tests are reported

which can account for coil misalignments as well as
other factors affecting the strength of the defect re-

sponse. The inclusion of these tests in a proposed mili-

tary standard for eddy current probe characterization is

also discussed.
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The authors report the results of an experiment investi-

gating the effect of pickup coil spacing on differential

probe sensitivity. The probe configuration for these ex-

periments consists of an air core excitation coil sur-

rounding two air core pickup coils. All three coils have
vertical axes with respect to the flat plate test piece.

Measurements were taken for three different pickup

coil spacings on an aluminum test piece with four elec-

trical discharge machined (EDM) notches. The effect

of pickup coil unbalance on probe response is also re-

ported.
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An endeavor to compare two types of calibration of

acoustic emission transducers was undertaken jointly

by the Nippon Steel Corporation in Japan and the Na-
tional Bureau of Standards in the United States. For
the purpose of comparison, six transducers, of two
very different types, were calibrated each three times

by the surface-pulse method of the National Bureau of

Standards and each three times by the reciprocity

method of the Nippon Steel Corporation. They were
then recalibrated at NBS to assure that no changes
had occurred. A brief discussion of the two methods is

given and the frequency response curves are com-
pared.

701.060

PB88-1 1 7551 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Design and Characterization of Uniform Field Eddy
Current Probes.
Final rept.,

P. J. Shull. T. E. Capobianco, and J. C. Moulder.
1987, 9p
Sponsored by Ames Lab., lA., and Air Force Wright
Aeronautical Labs., Wright-Patterson AFB, OH. Materi-

als Lab.

Pub. in Quantitative Nondestructive Evaluation, v6A
p695-703 1987.

Keywords: 'Nondestructive tests, *Eddy current tests.

Performance, Reprints, *Probes(Electromagnetic).

Uniform field eddy current probes operate by interro-

gating flaws with a spatially uniform electromagnetic
field. Their use in quantitative NDE is particularly at-

tractive because theoretical models of the field-flaw

interaction are greatly simplified by the assumption of

a uniform field. This leads to much simpler inversion

protocols for determining flaw sizes from measure-
ments. Yet, most eddy current probes in use today
have highly nonuniform field distributions: the design
of probes to produce a uniform field distribution while
retaining high sensitivity to flaws remains a relatively

unexplored area. The report here recent progress at

NBS in the design, fabrication, and characterization of

uniform field eddy current probes. Factors that were
considered and evaluated include sensitivity, field uni-

formity, operating frequency, size and shape, ferrite

properties, electrical characteristics, and noise. They
also evaluated the sensitivity of the probes to liftoff, tilt,

and proximity to edges. To evaluate field uniformity,

the magnetic fields of some probes were mapped in

three dimensions.

701.061
PB88-1 17668 Not available NTIS
National Bureau of Standards (IMSE), Boulder, CO.
Fracture and Deformation Div.

Uniform Field Eddy Current Probe: Experiments
and Inversion for Realistic Flaws.
Final rept.,

J. C. Moulder, P. J. Shull, and T. E. Capobianco.
1987, lOp
Sponsored by Ames Lab., lA., and Air Force Wright
Aeronautical Labs., Wright-Patterson AFB, OH. Materi-
als Lab.

Pub. in Quantitative Nondestructive Evaluation, v6A
p601 -61 01987.

Keywords: 'Nondestructive tests, * Eddy current tests,

'Titanium alloys. Electromagnetic fields. Surface de-
fects. Reprints, 'Foreign technology. Titanium alloy

6AI 4V.

The analysis of the interaction of electromagnetic
fields with surface-connected flaws is greatly simplified

when the magnetic field of the interrogating probe is

spatially uniform. This has led to the development of

uniform field eddy current probes for quantitative NDE
applications. The probes were calibrated with shallow
cylindrical and spherical recesses formed by electrical-

discharge machining (EDM). Both fatigue cracks and
semi-elliptical EDM slots in Ti-6AI-4V were studied.

Flaws ranged in length from 0.5 to 3.0 mm and in depth
from 0.25 to 1 .5 mm. All measurements and calibra-

tions were performed with an automatic network ana-
lyzer.

701,062
PB88-122312 CP T05
National Bureau of Standards (NEL), Gaithersburg,
MD. Semiconductor Electronics Div.

STAT2: A Fortran Program for Analysis of Data
from Microelectronic Test Structures.
Software,
R. L. Mattis. Mar 86, mag tape NBS/SW/MT-88/002
See also PB86-1 82490.
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. Call NITS
Computer Products if you have questions. Price in-

cludes documentation, PB84-1 27455, PB86-22861,
and PB83-263764.

Keywords: 'Software, Computer programs, Wafers,
Computer systems programs, STAT2 computer pro-
gram. Automatic test equipment, L= Fortran, H=VAX-
11/785.

STAT2 is a computer program which performs the fol-

lowing functions: reads data as a two-dimensional
array; calculates mean, sample standard deviation,

and median; identifies outliers using statistically sound
algorithms; calculates replacement values for outliers;

makes gray-tone, numerical and contour data maps on
a line printer; makes a numerical map on the user's
terminal; makes a histogram on a line printer; con-
structs a data base for examining correlations among
various data sets; searches the data base for correla-

tions using several selective keys; makes a vector
map, scatter plot and trend chart.

701,063
PB88-123724 PC A09/MF A01
National Bureau of Standards, Gaithersburg, MD.
Uniform l^ws and Regulations as Adopted by the
National Conference on Weights and Measures
(72nd), 1987.
Final rept,

C. S. Brickenkamp. Sep 87, 193p NBS/HB-1 30-1 988
Also available from Supt. of Docs, as SN003-003-
02814-2. Supersedes PB87-1 03248.

Keywords: 'Weight measurement, 'Regulations,
Standardization, Handbooks, Units of measurement.
Packaging, Labels, Commodities, Sales, Prices, Con-
sumer affairs. Automotive fuels, 'Weights and meas-
ures. Open dating. Unit pricing.

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 this

edition includes amendments adopted by the Confer-
ence at its annual meeting in 1987. The edition also

contains a new motor fuel inspection law and regula-

tion. The NCWM recommends adoption and promulga-
tion by the states of these uniform laws and regula-

tions as updated in the handbook.

701,064
PB88-141213 Not available NTIS
National Bureau of Standards (IMSE), Boulder, CO.
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Comparison of Several Ultrasonic Techniques for
Absolute Stress Determination in the Presence of
Texture.
Final rept,

A. V. Clark, J. C. Moulder, R. B. Mignogna, and P. P.

DelSanto. 1987, 16p
Pub. in Proceedings of ONR Symposium on Solid Me-
chanics Research for QNDE, Evanston, IL., Septem-
ber 18-20, 1985, P345-360 1987.

Keywords: 'Stress analysis, 'Ultrasonic tests. Nonde-
structive tests. Acoustic measurement. Texture, Re-
prints.

Most ultrasonic stress measurement techniques
measure some combination of stresses, such as the
sum or difference of principal stresses, relative to

some (possibly unknown) stress state. In order to

apply fracture mechanics methods to failure/life as-
sessment of flawed structures, stresses must be deter-

mined absolutely. Ultrasonic stress measurement
methods rely on the acoustoelastic effect (stress in-

duced change in phase velocity). Unfortunately, tex-

ture also has a comparable effect. This has limited

most application to measurement of applied (as op-
posed to residual) stress. The authors consider sever-

al methods of eliminating texture and develop criteria

which must be met to achieve a desired (absolute)

stress resolution. Illustrations will be given for several
techniques by using data from acoustoelastic experi-

ments.

701.065
PB88-147459 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Metallurgy Div.

Energetics of AE (Acoustic Emission) Source
Characterization.
Final rept.,

R. B. Clough. May 87, 8p
Pub. in Materials Evaluation 45, n5 p556-563 May 87.

Keywords: 'Nondestructive tests, 'Acoustic emission.
Calibrating, Materials tests. Reprints.

An acoustic emission system is modeled as an energy
flow process. An examination of the energy method is

made which permits system calibration so that the
source may be characterized in terms of joules or

watts. The entire acoustic emission system-source,
specimen, sensor, and instrumentation-is calibrated

using an energy source such as a dropped ball or

pulsed infrared laser. Over the 63 to 200 kHz band-
pass, the system is linear in power and the measured
energy is found to be approximately independent of

specimen size and shape, as well as source and
sensor positions. The technique appears to have a
wide variety of possible applications in materials proc-
essing, structural monitoring, and materials science
studies.
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PB88-153705 PC A05/MF A01
CD Metrology, Inc., Germantown, MD.
Computer Software for the Computation of the
Scattered Field and the Optical Microscope Image
of Line Objects Patterned in Thicl( Layers,
D. Nyyssonen. Dec 87, 89p NBSIR-87/3618
Sponsored by National Bureau of Standards (NEL),
Gaithersburg, MD. Precision Engineering Div.

Keywords: 'Dimensional measurement, 'Integrated
circuits, 'Line width, Optical microscopes. Optical
measurement. Metrology, Computation, Computer
programs. Wafers, Algorithms, THKIMAG computer
program, Fortran 77 programming language.

The report contains computer software for calculating

optical microscope images of line objects patterned in

thick layers (> lambda/4 thick). The algorithms used
are based on a monochromatic, waveguide model
which can predict the images of line objects with arbi-

trary edge geometry including multilayer structures
with sloped, curved, asymmetric, and undercut edges.
Along with the computer software listing, the mathe-
matics of the model, a short description of its structure

and use, and test cases for help in implementation are
given. The computer software described in the report

was written in conjunction with the NBS project to de-
velop fundamentally accurate optical measurement
techniques for the width of micrometer and submicro-
meter lines patterned on integrated circuit wafers.

Robotics/Robots

701.067
PATENT-4 694 230 Not available NTIS
Department of Commerce, Washington, DC.
Micromanipulator System.
Patent,

A. H. Slocum, and J. P. Peris. Filed 1 1 Mar 86,
patented 15 Sep 87, 13p PB88- 110275, PAT-APPL-
6-838 748
Supersedes PB86-234382.
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: 'Patents, 'Robots, Manipulators, Position-

ing.

The invention is a micromanipulator system for pre-

cisely positioning an object in an xz plane and then
grossly moving the object in the y direction into a hole

z. The micro-manipulator system includes a base and
a platform mounted to the base having five different

degrees of movement (in the x direction, y direction, z

direction, about the x axis, and about the z axis). Suita-

ble moving mechanisms are provided for reversibly

moving the platform in the five degrees of movement.
Four of the degrees of movement being for fine or pre-

cise positioning of the platform and the fifth degree of

movement in the y direction being a coarse positioning

movement.

701.068
PB87- 1 6 1 105 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Quicl< Change System for Robots.
Final rept. 1 Aug 82-1 Dec 85,

J. M. Vranish. 1984, 24p
Pub. in Proceedings of Conference on Robots 8, De-
troit, Ml, June 4-7, 1 984, v2 pi 7.74-1 7.97.

Keywords: 'Robots, Automations, Hydraulics, Pneu-
matics, Manufacturing, Facilities, 'Robotics, Robot
vision. National Bureau of Standards.

The National Bureau of Standards has developed and
conducted preliminary tests of a versatile robot quick

change system for use in its Automated Manufacturing
Research Facility. These tests indicate: the quick

change is capable of interfacing multiple hydraulic as
well as multiple pneumatic lines; it has mating repeata-
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bility sufficient to facilitate the use of a sophisticated

vision sensor; it can pass multiple electronics and fiber

optics channels; it can store grippers at the robot wrist

in holsters by using a unique compliance technique.

Modified commercial components are used through-

out and the device is suitable for industrial use. The
paper discusses technical details of the system.

701,069
PB87-161824 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Center for Mfg. Engineering.

Update - NBS (National Bureau of Standards) Re-
search Facility Addresses Problems in Set-Ups for

Small Batch Manufacturing.
Final rept.,

P. Nanzetta. 1984, 6p
Pub. in Industrial Engineering 16, n6 p68-73 1984.

Keywords: "Manufacturing, 'Automation, "Robots,

•Machining, 'Materials handling equipment, Inspec-

tion, Deburring, Cleaning, Automation, Research, Fa-

cilities, 'Computer aided manufacturing. Hierarchical

control, Data base management systems, Computer
networks, National Bureau of Standards.

The AMRF consists of 5 basic workstations, 3 machin-
ing, 1 cleaning and deburring, and 1 inspection; an
automated materials handling system; a cell level of

control; a network manager; and a database manager.
Almost all of the major equipment is inplace on the

floor of the NBS Instrument Shop; the first major inte-

gration stage within the AMRF has been publicly

tested; and the authors are finding that the fundamen-
tal approach described in the beginning of the project

appears to be rich enough to support development of

the complete system.

701,070
PB88-134523 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
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Spilt Rail Parallel Gripper.
Final rept.,

W. R. Bunch, and J. M. Vranish. 1985, 14p
See also PB86-220316.
Pub. in Proceedings of Conference on Robots 9, De-
troit, Ml., June 2-6, 1985, p6-1-6-14.

Keywords: "Robots, Clamps, Holders, Clasps, Servo-

mechanisms, "Grippers, Stepper motors.

A wide throw parallel action gripper is described. The
gripper uses a unique 'split rail' design concept in con-
junction with a pair of preloaded commercial recirculat-

ing ball bearing linear slides. The prototype is compact
enough to be used on small payload robots, 4.5 Kg (1

0

lbs), yet was found to have the strength, rigidity and
immunity to jamming from side torques necessary for

use on large payload robots 90 Kg (200 lbs). It can be
used as a simple open/close air actuated gripper; yet

has repeatability and responsiveness that make it ideal

for use with stepping motors and D.C. servo motors. It

cannot be fouled by oil or chips when used in a materi-

al cutting environment. The paper describes the

design and operation of the gripper and discusses the

results of initial tests.

701.071
PB88-139019 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Robot Systems Div.

Programming a Hierarchical Robot Control
System.
Final rept.,

J. S. Albus, A. J. Barbera, and M. L. Fitzgerald. 1982,

13p
Pub. in Proceedings of International Symposium on In-

dustrial Robots (12th), Paris, France, June 1982, p505-
517.

Keywords: 'Robots, "Computer programming, Real
time operations, Algorithms, "Control systems, Finite

state machines. Hierarchical control.

A hierarchical architecture for real-time sensory-inter-

active robot control system provides a method for par-

titioning the control problem into modules so that each
module can be implemented as a finite-state automa-
tion. Programs in each module can be expressed as
state-transition tables. The paper describes several

advantages and disadvantages of the representation,

particularly in regards to the issue of error recovery. A
algorithm is given by which programs written in a con-
ventional robot programming language can be trans-

lated into the state-table representation.

PB88-141239 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Robot Systems Div.

Low-Level Control Interface for Robot Manipula-

tors.
Final rept.,

M. L. Fitzgerald, and A. J. Barbera. 1985, 13p
Pub. in Robotics and Comput.-lntegrated Manuf. 2, n3-

4p201-2131985.

Keywords: "Manipulators, "Robots, Control, Inter-

faces, Reprints.

The paper will discuss a possible low-level control

interface for a robot manipulator. The first section will

present background information describing a pro-

posed system modularization and the capabilities and
limitations afforded by the use of interfaces. The next

section presents three possible low-level robot control

interfaces within the system. These will be elaborated

on including a specification of the interface information

and its use, timing considerations, and potential limita-

tions. The paper concludes with a summary discussion

and recommendation.

701,073
PB88-141247 Not available NTIS
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Hierarchical Control for Robots and Teleopera-
tors.

Final rept.,

J. S. Albus, C. R. McLean, A. J. Barbera, and M. L.

Fitzgerald. 1986, lip
Pub. in Proceedings of IEEE (Institute of Electrical and
Electronics Engineers) Workshop on Intelligent Con-
trol, Troy, NY., August 26, 1985, p39-49 1986.

Keywords: 'Robots, "Control systems design. Com-
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trol.

The basic structure of a hierarchical control system is

a tree, wherein each computational module has a

single superior, and one or more subordinate modules.
The top module is where the highest level decisions

are made and the longest planning horizon exists.

Goals and plans generated at this highest level are

transmitted to the next lower level where they are de-

composed into sequences of subgoals. In general, the

decomposition at each level takes into account infor-

mation derived from: (a) processed input data from
sensors that measure the state of the environment, (b)

reports from lower control levels as to the state of the

control hierarchy itself, and (c) predictions (or expecta-

tions) generated by models, knowledge bases, or in-

ference engines.

701j074
PBd8-152038 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Precision Engineering Div.

Automatic Laser Traclting Interferometer System
for Robot Metrology.
Final rept.,

K. Lau, R. J. Hocken, and W. Haight. 1986, 6p
Pub. in Precision Engineering 8, n1 p3-8 Jan 86.

Keywords: "Robots, "Robotics, "Metrology, "Laser
tracking. Laser applications, Tracking(Position), Stand-
ards, Performance tests. Reprints.

The growing utilization of robots in manufacturing has
created the need for standard procedures, instruments

and terminologies to measure and describe robot per-

formance. In response to this, a research group has
recently been formed at the National Bureau of Stand-
ards (NBS) whose function is to devise methodologies,
instruments, and standard test procedures for charac-
terizing the accuracy, repeatability and dynamic per-

formance of robots. The paper describes the concept
of the automatic laser tracking system and presents
preliminary results obtained from an experimental ver-

sion of the system.

701,075
PB88-1 52046 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Precision Engineering Div.

Robot Performance Measurements Using Auto-
matic Laser Tracking Techniques.
Final rept,

K. Lau, R. Hocken, and L. Haynes. 1985, lOp
Pub. in Robotics and Computer-Integrated Manufac-
turing 2, n3-4 p227-236 1 985.

Keywords: 'Robots, "Laser tracking,

Position(Location), Interferometers, Performance eval-

uation. Precision, Reprints.

The paper describes a robot end point position sens-

ing laser tracking system currently under development
at the National Bureau of Standards. Testing thus far

indicates that the final system should be able to deter-

mine the position of the end effector of a robot to

better than 1 part in 100,000 (i.e., .0002 inch to .0005
inch for a medium to large size robot) in X-, Y-, and Z-

axes, and the pitch and yaw to within a few seconds of

arc. The laser tracking system is simple enough that it

would be economically feasible to exploit as an inte-

gral part of a robot, providing robot position independ-

ent of the robot members and joint encoders.
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PB88-1 52905 Not available NTIS
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Incrementally Constructing a Spatial Representa-
tion Using a Moving Camera.
Final rept.,
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Pub. in Proceedings of the IEEE (Institute of Electrical

and Electronic Engineers) Computer Society Confer-

ence on Computer Vision and Pattern Recognition

(1985), San Francisco, CA., June 19-23, 1985, p591-
596.
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Spatial representation. Image reconstruction. Three di-

mensional motion. Octrees.

A method is described for using a sequence of views

of a scene to construct a representation of the world in

terms of space occupied by objects and space that is

empty. The world is represented by an octree, and it is

assumed that each view is taken from an arbitrary, but

known, location. The spatial representation is part of

the description of the world required for sensory-inter-

active control of a robot manipulator. It is useful for

trajectory planning and provides a spatial index of the

objects in the world.
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5p
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When applied to rapidly moving objects with complex
trajectories, the information-rate limitation imposed by
video-camera frame rates impairs the effectiveness of

structured-light techniques in real-time robot servoing.

To improve the performance of such systems, the use
of fast infrared proximity detectors to augment visual

guidance in the final phase of target acquisition was
explored. It was found that the approach was limited

by the necessity of employing a different range/inten-

sity calibration curve for the proximity detectors for

every object and for every angle of approach to com-
plex objects. A technique was devised for cooperative

interaction between modalities, in which the vision

sense provided on-the-fly determination of calibration

parameters for the proximity detectors, for every ap-
proach to a target, before passing control of the sytem
to the other modality. The technique provided a three

hundred percent increase in useful manipulator veloci-

ty, and improved performance during the transition of

control from one modality to the other.
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PB88-152921 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Robot Systems Div.
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Keywords: * Rotation, Algorithms, *Translational

motion. Spatial representation. Octrees.

The paper describes an algorithm for performing arbi-

trary translations and rotations of objects represented
by octrees. Given an octree in a standard position and
a transformation, the algorithm builds a new tree in a
top down fashion, visiting each node in the new tree

only once, and constructing only those nodes that

appear in the final tree. It works by projecting the trans-

formed space over the original tree, and labeling the

new nodes according to the labels of the nodes in the
underlying untransformed tree.
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PB88-152939 Not available NTIS
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Repeatability (Measurements of a Vision Servoed
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M. Juberts. 1985, 8p
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and Electronic Engineers) International Conference on
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Real time operations, Position finding, Orientation, Re-
producibility, Robotics, Light emitting diodes. Control

systems, Three dimensional. Calibration.

The paper presents an application of a two camera op-
toelectronic three dimensional remote measuring
system, developed by the National Bureau of Stand-
ards (NBS), for precisely measuring the position and
orientation of a robots end-effector. The measure-
ments were used to evaluate the repeatability perform-
ance of a vision served industrial manipulator whose
task was to automatically insert a peg Into a hole with

.127 mm (.005 inch) clearance. Vision camera data is

processed to find the position and orientation of the

end-effector (peg) with respect to the hole, and control

signals are sent to the robot controller to orient and
position the peg at a selected distance above the hole.

The remote measuring system was also used to meas-
ure the industrial manipulators repeatability. An NBS
developed Real-Time Control System was used for

robot control. A brief description of the opto electronic

remote measurement system is given, along with the
3D calibration procedure for establishing a calibrated

work volume.

701,080
PB88-1 53051 Not available NTIS
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Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Proceedings of the IEEE (Institute of Electrical

and Electronic Engineers) International Conference on
Robotics and Automation (1985), St. Louis, MO.,
March 25-28. 1985,p92-99.

Keywords: 'Robots, Workplace layouts. Position find-

ing. Trajectories, Photodiodes, Measurement, Robot-
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Calibration, Remote systems.

The paper discusses a two camera electronic remote
measuring system, developed by the National Bureau
of Standards, for accurately measuring robot trajectory

motion and position in three dimensions. An approach
being developed by NBS uses a remote measuring
system to measure robot trajectory motion and posi-

tion within a calibrated work volume and to compare
these values against the robots programmed trajector-

ies and positions. The measuring system precisely

tracks, in three dimensions, the location of infrared

emitting LEDs, attached to points on the robot The
system, which uses two tetra-lateral photodiode cam-
eras, has a resolution of approximately 0.01 percent
and absolute accuracy of 0.1 percent along each of

the three dimensions of a work volume as measured
on a coordinate positioning and measurement ma-
chine. Data collection rate is 3.3 KHz for one data point

(LED) location measurement. Implementation and
analysis procedures are also discussed.

701,081
PB88-1 53077 Not available NTIS

National Bureau of Standards (NEL), Gaithersburg,

MD. Robot Systems Div.

Describing a Robot's Woritspace Using a Se-
quence of Views from a Moving Camera.
Final rept.,

T. H. Hong, and M. O. Shneier. 1985, 6p
Pub. in IEEE (Institute of Electrical and Electronic Engi-

neers) Transactions on Pattern Analysis and Machine
Intelligence PAMI-7, n6 p721-726 Nov 85.

Keywords: Workplace layout. Trajectories, Reprints,
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Three dimensional, Octrees.

A method is described of building and maintaining a
spatial representation for the workspace of a robot,

using a sensor that moves about in the world. From the

known camera position at which an image is obtained
and two-dimensional silhouettes of the objects in the

image, a series of cones are projected to describe the

possible positions of the objects in the space. When
an object is seen from several viewpoints, the intersec-

tions of the cones constrain the position and size of

the object. After several views have been processed,
the object begins to resemble its true shape. At all

times, the spatial representation contains the best

guess of the true situation in the world, with uncertain-

ties in position and shape explicitly represented. An
octree is used as the data structure for the representa-

tion. It provides a relatively compact representation,

and allows fast access to information. The purpose of

constructing the representation is to describe the vol-

umes in the workspace that are occupied, and those
that are empty. This enables trajectory planning to be
carried out, and also provides a means of spatially in-

dexing objects.
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Issues dealing with fast, 3-D, collision-free motion
planning are discussed, and a fast path planning
system under development at NBS is described. The
components of a general motion planner are outlined,

and some of their computational aspects are dis-

cussed. It is argued that an octree representation of

the obstacles in the world leads to fast path planning
algorithms. The system they are developing uses such
an octree representation. The robot and its swept-
volume paths are approximated by primitive shapes so
as to result in fast collision detection algorithms. The
search for a path is performed in the octree space, and
combines hypothesize and test, hill climbing, and A*.

701,083

PB88-153762 PC A04/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Robot Systems Div.

National Bureau of Standards Programmers Guide
for the Field Material-Handling Robot (FMR),

S. Szabo. Sep 87, 59p NBSIR-87/3624
Sponsored by Human Engineering Lab., Aberdeen
Proving Ground, MD.

Keywords: 'Robots, 'Materials handling, 'Material,

Forklift vehicles, User manuals(Computer programs).

The document is a programmers guide for the NBS
Real-Time Control System (RCS) used in the Field Ma-
terial Handling Robot (FMR). The FMR is sponsored
by the U.S. Army Human Engineering Laboratory. The
RCS (version 2) is a high level, sensory interactive

controller which enables the robot to perform automa-
ticly as a stationary fork lift. The Robot Sensor Lan-

guage (RSL) provides the RCS a mechanism for

sensor integration and task planning.

Tooling, Machinery, & Tools

701,084
PATENT-4 685 661 Not available NTIS
Department of Commerce, Washington, DC.
Method and Mechanism for FIxturing Objects.
Patent,

A. H. Slocum, and J. P. Peris. Filed 21 Jun 85,
patented 11 Aug 87, 15p PB87-230652, PAT-APPL-
6-747 486
This Government-owned invention available tor U.S. li-

censing and, possibly, for foreign licensing. Copy of

patent available Commissioner of Patents, Washing-
ton, DC 20231 $1.00.

Keywords: 'Patents, Robots, 'Vises, Pat-CI-269-20.

A programmably controllable vise has mechanisms for

automatic adjustment of workpiece position relative to

three orthogonal axes. The positions of the vise jaws
(during clamping) establish workpiece position along a
first axis, and stop members (e.g., piston actuated
stops) selectively extendable from the jaws establish

workpiece position along a second axis. Two levelling

bars supported adjacent the jaws by respective servo-
actuators (e.g., double-acting piston type actuators)
which adjust the bars along the jaws establish work-
piece position along the third axis, as well as work-
piece tilt about the first and second axes. Because the
adjustments may be made automatically, the vise may
operate unattended, with workpieces being loaded
and unloaded by a robot. The vise jaws preferably in-

corporate replaceable jaw elements which are con-
structed for attachment and removal by a robot and
which may be machined to accommodate non-pris-

matic workpieces. One of the jaws may be fixed to a
housing of the vise, with the other jaw being supported
on a movable carriage driven by a feedback-controlled
linear drive. An open side of the housing adjacent the
jaws is protectively covered by a sheet metal band
wrapped around the housing and having opposite
ends respectively attached to the front and rear of the
carriage. The band circulates around the housing with

movement of the carriage, and the open side of the

housing thus remains covered to avoid the entry of

contaminants.

701,085
PATENT-4 707 013 Not available NTIS
Department of Commerce, Washington, DC.
Split Rail Parellel Gripper.
Patent,

J. M. Vranish, W. R. Bunch, and W. L. Johns. Filed

30 May 86, patented 17 Nov 87, lOp PB88-1 66848,
PAT-APPL-6-868 485
Supersedes PB86-220316.
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: 'Patents, 'Machine tools, Pneumatic ser-

vomechanisms. Holders, Clamps, PAT-CL-294-1 1 9.

A wide-throw parallel-action gripper of the split-rail

design is disclosed. The gripper includes a pair of pre-

loaded linear bearings which engage the outward sur-

faces of each rail and two roller bearings spaced on
either side of a pinion, all mounted onto a pinion shaft,

which engage the inward sides of each rail. A single

finger is mounted at opposed ends of each rail and an
actuator is connected either to one of the rails or to the

central pinion. The actuators can include a pneumatic
cylinder of electrical stepping motors or D.C. servo
motors.

701,086
PB87-181097 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Automated Production Technology Div.

Drili-Up, an Alternative for On-Line Determination
of End-Mill Wear.
Final rept.,

K. W. Yee, and L. Evans. 1985, 6p
Pub. in Proceedings of North American Manufacturing

Research Conference (13th), Berkeley, CA, May 19-

22, 1985,p304-309.

Keywords: 'Tools, 'Wear, *Milling(Machining), Cutting

machines(Tools), Spindles.

The use of Drill-Up, an instrument for detecting tool

wear by applying time-domain analysis to vibration sig-

nals sensed by an accelerometer coupled to the work-
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piece, as an alternative to spindle power consumption
and axis-feed force measurements for determining

end-mill wear, tias been investigated for three hard-

ness levels of steel. The potential of Drill-Up as a wear-

out sensor for end mills tias been shown. Some signifi-

cant reasons for choosing spindle-power consumption
rather than feed force as an end-mill wear-out indicator

have been identified. For any given application, Drill-

Up or spindle cutting-power consumption measure-
ments may be suitable for wear-out detection.

701,087
PB87-230918 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Center for Basic Standards.

Accurate Positional Servo for Use with Pneumati-
cally Supported IMasses and VIbratlonally Isolated
Tables.
Final rept.,

G. L. Greene. 1 987, 3p
Pub. in Review of Scientific Instruments 58, n7 p1303-
1305 Jul 87.

Keywords: 'Pneumatic servomechanisms, "Vibration

isolators. Positioning, Reprints, 'Foreign technology.

A noncontacting electropneumatic servosystem for

the positional control of vibrationally isolated tables is

described. Employing a 'live zero', integrating servo,

the system has been used to position an 'air spring'

supported optical table to within a few microns and a
few seconds of arc for a period of several months. If

needed, the system can be extended to provide for

control of all six degrees of freedom. The system pro-

vides an improvement in positional stability of between
2 and 3 orders of magnitude over typical commercial
systems.

701,088
PB88-1 38938 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Automated Production Technology Div.

Alternatives for Sensing Tool Wear In Peripheral
and Slot End-Milling.
Final rept.,

L. Evans, and K. W. Yee. 1985, 18p
Pub. in Tech. Pap. See. Manuf. Eng., IWIS85-1001, 18p
1985.

Keywords: 'Tools, 'Wear, 'Milling machines. Steels,

Monitors, Vibration, Reprints.

Cutting power, feed force, and Drill-Up, an instrument
based on time-domain vibration analysis, are exam-
ined as three alternatives for sensing tool wear during
peripheral and slot milling for heavy cuts in two steels

of different hardnesses using 1 /2-inch diameter high-

speed steel end mills.

Tribology

701,089
PB87-218285 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Metallurgy Div.

Real-Time Evaluation of Wear Particles Using Elec-
tromagnetic Forced Rotation and Laser Scatter-
ing.

Final rept.,

T. Sato, O. Ikeda, T. Hatsuzawa, and M. Linzer.

1987, 12p
Pub. in Wear 1 1 5, n3 p273-284 1 987.

Keywords: 'Oils, 'Metals, 'Particles, 'Wear, Particle

size. Evaluation, Reprints, 'Electromagnetic rotation,

'Laser scattering.

A real-time method has been developed to measure
the size, shape and number of metallic wear particles
in oil.

701,090
PB87-224556 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Automated Production Technology Div.

Design to Limit Thermal Effects on Linear Motion
Bearing Performance.
Final rept.,

A. H. Slocum. 1987, 7p
Pub. in Int. Jnl. Mach. Tools Manufact. 27, n2 p239-
245 1987.

Keywords: 'Roller bearings. Thermal stresses. Design
standards. Reprints.

By tuning the geometry of a linear motion bearing to

the metallurgical and geometric properties of a struc-

ture, the effects of temperature changes on bearing
geometry and performance can be minimized. This is

illustrated in the design of a recirculating-roller, linear

motion bearing that was designed for use on a flexible

automated fixturing system. The main structure of the
fixturing system was made of aluminum and steel and
powered by hydraulics. Due to temperature rise

caused by the hydraulics, thermal growth effects on
bearing preload had to be controlled in order to main-
tain accuracy of the system.

701,091
PB88-152251 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Descriptive Lubrication Model for Concentrated
Contacts under Boundary Conditions.
Final rept.,

S. M. Hsu. 1985, lOp
Sponsored by Department of Energy, Washington, DC.
Pub. in Proceedings of the Symposium on Energy En-
gineering Sciences (3rd): Thermofluids and Solid Me-
chanics, University Park, PA., October 8, 1985, p213-
222.

Keywords: 'Lubrication, Wear, Probability theory, Con-
tacting, Models, Reprints.

The processes of lubrication are systematically ana-
lyzed and explained with the aid of recent experimental
discoveries. Effective lubrication often involves sur-

face chemical reactions which are dependent on con-
tact geometry, load, speed, and environmental influ-

ences. Materials properties such as hardness, elastici-

ty and others also affect the wear outcome. Fluid me-
chanics under the influence of interfacial pressures
and temperatures also control a significant portion of

the wearing processes. A conceptual model is pro-

posed to link all these factors in a line of defense
framework, and to discuss how wear can be predicted

based on a probabilistic model.

General

701.092
PB87-209961 PC A17/MF A01
National Bureau of Standards, Gaithersburg, MD. In-

formation Resources and Services Div.

Publications of the National Bureau of Standards,
1986 Catalog.
Rept. for Jan-Dec 86,
R. J. Pardee. Jun 87, 389p NBS/SP-305-SUPPL-18
See also PB87-1 45272. Also available from Supt. of

Docs as SN003-003-02798-7.

Keywords: 'Catalogs(Publications), 'Bibliographies,

Aeronautics, Astronomy, Astrophysics, Atmospherics,
Electronics, Electrical engineering. Physics, Mechani-
cal engineering, 'National Bureau of Standards, US
NBS.

The 18th Supplement to Special Publication 305 con-
tains full bibliographic citations including keywords and
abstracts for National Bureau of Standards (NBS)
1986 papers published and entered into the National
Technical Information Sen/ice (NTIS) collection. (Also

included are NBS papers published prior to 1 986 but
not reported in previous supplements of this annual
catalog.) Four indexes are included to allow the user to

identify NBS papers by personal author, keywords,
title, and NTIS order/report number.

701,093
PB87-219101 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Silt Pulsed Valve for Generation of Long-Path-
Length Supersonic Expansions.
FinaTrept.,

C. M. Lovejoy, and D. J. Nesbitt. 1987, 5p
Grant NSF-PHY86-04504
Sponsored by National Science Foundation, Washing-
ton, DC.
Pub. in Review of Scientific Instruments 58, n5 p807-
811 May 87.

Keyv»(ords: 'Values, Reprints, 'Long path length ab-
sorption, 'Pulsed valve, 'Slit expansion.

The authors describe a valve for production of jet-

cooled species in a pulsed, long-path-length (1.2-cm)

supersonic expansion. The valve produces 150 600-
microsec-duration pulses at repetition rates up to 60
Hz from a nozzle with variable slit width, and is suitable

for use with corrosive gases and vapors.

701,094

PB87-230827 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Thermophysics Div.

Indicating Rupture Disk for Gas Cylinders.

Final rept.,

T. J. Bruno. 1987, 1p
Pub. in Jnl. of Chemical Education 64, nS p557 Jun 87.

Keywords: 'Gas cylinders, 'Relief valves, Failure, Cor-
rosion.

The failure of a frangible rupture disk (in the safety

head of a gas cylinder), and resulting rapid venting of

the contents of the cylinder, can be extremely destruc-

tive to laboratories and dangerous to personnel. The
most common cause of spontaneous disk failure is the
development of corrosion stresses in the disk itself. In

this note, a device Is suggested that will allow the
tracking of corrosion in rupture disk, and may help to

prevent their failure.

MATERIALS SCIENCES

Adhesives & Sealants

701,095

PB87-196895 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Polymers Div.

Effect of Volume Fraction of Dispersed Rubbery
Phase on the Toughness of Rubber-Toughened
Epoxy Polymers.
Final repL,

A. J. Kinloch, and D. L. Hunston. 1987, 9p
Pub. in Jnl. of Materials Science Letters 6, p131-139
1987.

Keywords: 'Adhesion, 'Composite materials, Adhe-
sives, Epoxy, Fracture, Morphology, Temperature de-
pendence, Reprints.

Rubber-modified epoxy polymers are increasingly uti-

lized in structural adhesives and composites because
they combine high fracture energy with other important
properties, such as good modulus and high tempera-
ture behavior. The properties of these materials

depend on their two phase morphologies which con-
sist of rubber particles dispersed in and bonded to an
epoxy matrix. In this work the relationship between the

morphologies of four model systems and their fracture

behaviors was studied. Previous publications have
suggested that the volume fraction of phase separated
rubber determines the material's behavior. In the
present study, however, it is shown that no unique rela-

tionship can exist between these two parameters be-
cause the fracture behavior depends on the tempera-
ture and loading rate. In addition, the particle size dis-

tribution is found to influence the fracture properties.

More detailed work is needed therefore before quanti-

tative relationships between morphology and perform-
ance can be established.

Carbon & Graphite

701,096

PB87-201380 PC A03/MF A01
National Bureau of Standards (IMSE), Gaithersburg,
MD. Ceramics Div.
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Thermochemistry of Materials by Laser Vaporiza-
tion Mass Spectrometry, Part 2 - Graphite.
Final rept.,

J. W. Hastie, D. W. Bonnell, and P. K. Schenck. Jun
87, 45p NBSIR-87/3561

Keywords: 'Graphite, "High temperature, "Lasers,

Thermochemistry.

In an earlier study (Part I of this series) an experimental
approach which couples laser heating of refractory

materials under vacuum with mass spectrometric de-

tection of the vapor plume, for thermochemical deter-

minations, of 2900 K was demonstrated using the BN
refractory system at 2900 K. The paper describes the

results of a similar study on graphite at temperatures
around 41 00 K and total species pressures in the vicin-

ity of an atmosphere (1 atm = 1 .01325 x 10 to the 5th

power Nm-2). A Nd/YAG laser system, focused to

power densities In the range of 1 0 to the 9th power - 1

0

to the 10th power W/sq. cm., was found to be a con-
venient energy source for producing controlled vapor
plumes and with negligible post-vaporization perturba-

tion of the neutral species identity and concentration.

The principal vapor species were found to be Cn (n =
1 - 9) and their relative intensities were found to be
more consistent with the JANAF Thermochemical
Tables than more recent literature assessments and
results.

Ceramics, Refractories, & Glass

701,097

PB87-1 56980 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics DIv.

Summary of Eiilpsometric and Electrochemical
Studies of the Delaminatlon of Organic Coatings
from Iron and Steel.

Final rept.,

J. Ritter. 1985, 8p
Pub. in Proceedings of a Conference on Technical

Symposia - Corrosion 85, held at Boston, MA, March
25-29, 1985, p56.1 -56.8 1985.

Keywords: 'Coatings, "Delaminating, *lron, *Steels,

Corrosion resistance. Electrochemistry.

Eiilpsometric and electrochemical techniques for the in

situ study of the corrosion of coated iron and steel is

described. The results of these studies, an interpreta-

tion of the data and the extension of the technique to

the study of inhibited coatings systems are summa-
rized. It Is concluded that interfacial oxide dissolution

constitutes an important mechanism of coating dela-

minatlon.

701,098

PB87-162319 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Effect of Overaging on the Room Temperature
Strength of Partially Stabilized ZIrconia.
Final rept.,

L. J. Schioler, R. N. Katz, A.C. Gonzalez, and B. R.

Lawn. 1985, 2p
Pub. in American Ceramic Society Bulletin 64, n2

P326-327 1985.

Keywords: "Zirconium oxides. Aging tests(Materials),

Toughness, Ceramics, Heat treatment. Reprints.

Commercially available partially stabilized zirconias

were tested in their as-received state and after heat
treatment at 1000 degrees C for 100 and 500 hr. The
strengths of specimens with and without controlled

flaws showed marked variations with time-at-tempera-
ture. The changes in the strength are linked to the
changes in the phase content due to heat treatment. It

is concluded that in-service aging effects could jeop-

ardize long-lifetime applications of these materials at

intermediate temperatures.

701,099

PB87-163739 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Ceramics Div.

Corrosion and Crack Growth in 33% Na20-67%
Si02 and 33% Li20-67% Si02 Glasses.
Final rept.,

G. S. White, D. C. Greenspan, and S. W. Freiman.

1986, 7p
Contract N00014-79-F-0030
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Jnl. of the Anierican Ceramic Society 69, n1

P38-44 1986.

Keywords: *Silica glass, "Crack propagation, "Corro-

sion, Spectroscopic analysis. Glass, Reprints.

Environmentally enhanced crack growth data in 33%
Na20-67% Si02 and 33% Li20-67% Si02 have been
correlated with corrosion data of the same glasses as
determined by infrared reflection spectroscopy and
atomic absorption spectroscopy. It was determined
that, of the tested environments, those environments
and only those environments which caused surface

corrosion also enhanced crack growth. Crack grovrth

curves were more complicated in these materials than
in fused silica and water dominated regions occurred
even in some environments which are known to en-

hance crack growth.

701, 100
PB87-164166 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Nucleation and Growth of Cracks in Vitreous-
Bonded Aluminum Oxide at Elevated Tempera-
tures.
Final rept.,

K. Jakus, S. M. Wiederhorn, and B. J. Hockey. Oct
86, 7p
Sponsored by Department of Energy, Oak Ridge, TN.
Fossil Energy Program.
Pub. in Jnl. of the American Ceramic Society 69, nIO

P725-731 Oct 86.

Keywords: "Ceramics, "Aluminum oxide, "Crack prop-

agation, Fractures(Materials), Creep rupture strength.

Reprints.

The nucleation and growth of cracks was studied at

elevated temperatures on a grade of vitreous-bonded
aluminum oxide that contained approx. 8% vol glass at

the grain boundaries. Cracks were observed to nucle-

ate within the vitreous phase, close to the tensile sur-

face of the flexural test specimens used in these ex-

periments. Crack nucleation occurred at a strain of

approx. 0.08% to 0.12% which corresponded to a
crack nucleation time of approx. 35% of the time to

failure by creep rupture. Once nucleated, cracks prop-

agated along grain boundaries, as long as the stress

for crack propagation was maintained.

701,101
PB87-191003 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Creep Rupture of Siliconized Silicon Carbide.
Final rept,

S. M. Wiederhorn, L. Chuck, E. R. Fuller, and N. J.

Tighe. 1986, 19p
Sponsored by Department of Energy, Oak Ridge, TN.
Fossil Energy Program.
Pub. in Tailoring Multiphase and Composite Ceramics,
p755-773 1986.

Keywords: "Silicon carbides, "Creep rupture strength.

Fracture properties. Deformation, Reprints.

Creep and creep-rupture of siliconized silicon carbide
were studied in flexure as a function of temperature
and applied stress. Cavity formation during creep
caused a significant reduction in the room temperature
strength. By contrast, the strength at elevated tem-
peratures did not decrease until extensive cavity link-

age occurred at creep times that approached the

creep-rupture life.

701,102
PB87-193595 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Inorganic Materials Div.

Estimation of Power-Law Creep Parameters from
Bend Test Data.
Final rept.,

T. J. Chuang. 1986, 11p
Contract DE-A105-800R206799
See also report dated Feb 85, PB85-1 83408. Spon-
sored by Department of Energy, Washington, DC, and
Air Force Office of Scientific Research, Boiling AFB,
DC.

Pub. in Jnl. of Materials Science 21, pi 65-1 75 1986.

Keywords: "Ceramics, "Creep properties, Creep tests.

Aluminium oxide. Applications of mathematics. Re-
prints.

Power-law creep parameters of brittle ceramic materi-

als are commonly deduced from load-point displace-
ment data generated by four-point bend experiments,
under the assumption that tensile and compressive
behaviors obey the same constitutive law. However,
because of microcracking and cavitation, it is now well

recognized that this premise may not always be valid.

The paper presents an analysis which takes the differ-

ences into account.

701, 103

PB87-197752 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Ceramics Div.

Characterization of Active Sites at Chemically
Modified Glass Surfaces.
Final rept.,

D. Cukman, J. Jednacak-Biscan, Z. Veksii, and W.
Haller. 1987, 5p
Pub. in Jnl. of Colloid and Interface Science 115, n2

P357-361 Feb 87.

Keywords: "Adsorption, "Glass, Silanization, Surfaces,
Reprints.

Chemically modified surfaces of silica glass samples
of controlled pore size (CPG) were studied by gas
(argon, H20) adsorption, and by adsorption of organic

amino and hydroxyl functional compounds having ESR
active nitroxide groups. Chemical modification of sur-

faces was achieved using triethoxy or trichloro alkyi,

allyl, and phenyl silanes. The results allow the quanti-

tative and qualitative estimation of the number of

active sites on modified surfaces of CPG.

701, 104

PB87-201554 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Toughness and Flaw Responses in Nontransform-
ing Ceramics: Implications for NDE.
Final rept.,

B. R. Lawn, and C. J. Fairbanks. 1987, lOp
Pub. in Review of Progress in Quantitative Nonde-
structive Evaluation, v6B pi 023-1 032 1987.

Keywords: "Ceramics, "Microstructure, "Toughness,
Nondestructive tests, Fracture mechanics.

The relationship between toughness and microstruc-

ture of ceramics is described. A bridging mechanism
was found responsible for rising T-curve behavior, and
a model has been developed. The implications of this

work to the NDE field are discussed.

701, 105

PB87-201562 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Development of a Ceramic Phase Diagram and
Thermodynamic Data Bank.
Final rept.,

J. W. Hastie, H. Ondik, and D. W. Bonnell. 1987, 11p
Pub. in Proceedings of the Int. Conference on User Ap-
plications of Alloy Phase Diagrams, Lake Buena Vista,

FL, October 4-9, 1 986, pi -1 1 1 987.

Keywords: "Ceramics, "Phase diagrams, "Thermody-
namics, "Data bases. Computer applications, US NBS.

Ceramic phase diagrams are indispensible summaries
of multiphase, multicomponent materials thermoche-
mistry. A large body of experimental data exists for ce-

ramic phase equilibria but its utility is limited by the diffi-

culty of accessing the data and by the lack of reliability

assessments for the data. The paper describes recent

progress at the National Bureau of Standards (NBS)
towards development of a comprehensive, evaluated,

computer-accessible data bank of ceramic phase dia-

gram information-bibliographic, graphic, and thermo-

dynamic. Examples of applications of the partially

complete data bank are also given.

701, 106

PB87-201570 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.
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Transient Behavior of Structural Ceramics under
Flexural Creep.
Final rept.,

T. J. Chuang, S. M. Wiederhorn, and C. F. Chen.

1987, 17p
Contract DE-AI05-85OR21569
Sponsored by Department of Energy, Oak Ridge, TN.

Pub. in Proceedings of the Int. Conference on Creep
and Fracture of Engineering Materials and Structures

(3rd), Swansea, UK, April 5-10, 1987, p957-973 1987.

Keywords: "Ceramics, 'Creep properties, Silicon car-

bides. Transient response. Stresses, Strains.

The transient creep of a ceramic bend bar under con-

stant load is analyzed using a scheme developed earli-

er by Cohrt et al. The methodology assumes that the

beam is formed by an infinite number of parallel fibers,

each modelled as a Maxwell fluid consisting of an elas-

tic spring and a dashpot connected in series. The nu-

merical solution produces a time history of stress

along the beam depth, ranging from a linear (elastic)

distribution at initial loading to a nonlinear distribution

at steady state. Also available from the solutions are

the transient periods and the time-dependent migra-

tion of the neutral planes in stress and strain, the latter

being measurable and thus experimentally verifiable.

Qualitative agreement is obtained when the analysis is

compared to a set of experimental data on siliconized

silicon carbide.

701,107
PB87-203899 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Effect of Surface Tension on tlie Toughness of

Glass.
Final rept.,

T. J. Chuang. 1987, 5p
Pub. in Jnl. of the American Ceramic Society 70, n3
pi 60-1 64 Mar 87.

Keywords: 'Glass, 'Interfacial tension. Cracks, Tough-
ness, Silica glass. Mechanical properties. Reprints,

Surface tension.

Mechanical stresses (i.e., surface tension) inherently

exist on a general free surface because its atomic
structure differs from its bulk counterpart. The effect of

surface tension is amplified at a crack tip because of

curvature enhancement. An integral equation describ-

ing this effect on the toughness of glass is derived and
first-order approximations using a weight function

technique were made. The qualitative results indicate

that the geometry-induced toughening is linearly pro-

portional to surface tension and crack tip curvature

and to the square root of crack tip zone size. An illus-

trative example of a recently observed crack tip in

Si02 glass is given which shows that toughness is en-

hanced by approximately 3 times the intrinsic Kic
value.

701,108
PB87-203907 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

Crack-Interface Grain Bridging as a Fracture Re-
sistance Mechanism in Ceramics: 2. Theoretical
Fracture Mechanics Model.
Final rept.,

Y. W. Mai, and B. R. Lawn. 1987, 6p
See also PB87-20391 5. Sponsored by Air Force Office

of Scientific Research, Boiling AFB, DC.
Pub. in Jnl. of the American Ceramic Society 70, n4
p289-294 Apr 87.

Keywords: 'Ceramics, 'Aluminum oxide. Toughness,
Cracking(Fracturing), Models, Bridging, Reprints.

A fracture mechanics models is developed for non-
transforming ceramics that show an increasing tough-
ness with crack extension (R-curve, or T-curve, behav-
ior). The model derives from the observations in Part I,

treating the increased crack resistance as the cumula-
tive effect of grain bridging restraints operating behind
the advancing tip. An element of discreteness is incor-

porated into the formal distribution function for the

crack-plane restraining stresses, to account for the pri-

mary discontinuities in the observed crack grovrth. A
trial force-separation function for the local bridge mi-

crorupture process is adopted, such that an expres-

sion for the microstructure-associated crack driving (or

rather, crack closing) force may be obtained in analyti-

cal form. The description can be made to fit the main
trends in the measured toughness curve for a coarse-
grained alumina.
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Direct microscopic evidence is presented in support of

an explanation of R-curve behavior in monophase ce-

ramics by grain-localized bridging across the newly

formed crack interface. In situ observations are made
of crack grovrth in tapered cantilever beam and indent-

ed flexure specimens of a coarse-grained alumina.

The fractures are observed to be highly stable, typical

of a material with a strongly increasing resistance

characteristic, but are discontinuous at the microstruc-

tural level. Associated with this discontinuity is the ap-

pearance of overlapping segments in the surface frac-

ture trace around bridging grains; the mean spacing of

such 'activity sites' along the trace is about 2 to 5 grain

diameters. These segments link up with the primary

crack beneath the specimen surface, and continue to

evolve toward rupture of the bridge as fracture pro-

ceeds.
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Grinding forces were measured in aluminas and glass-

ceramics with various microstructures. The microstruc-

tures were found to exert a profound influence on the

machinability. In particular, the controlling toughness
variable is that which pertains to small cracks, not that

conventionally measured in a large-scale fracture

specimen.
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High security glazing.

The report describes the development of a laboratory

test method for transparent, high-security glazing. The
test method was developed to evaluate the penetra-

tion resistance of glazing materials subjected to a si-

multaneous attack of mechanical impact with a sharp-

nosed tool and heat application. The rationale for the

determination of the test parameters and realistic pa-

rameter levels is given. Glazing panels, measuring 12
X 12 in, are simultaneously subjected to repeated im-

pacts by a pendulum with a chisel-nosed impactor and
a continuous diffusion (yellow) flame delivered by pro-

pane gas torches until the chisel nose penetrates the

panel. Test results indicated a wide range in the

number of impacts (1 to 1 16) required to penetrate the

glazing. Increases in polycarbonate thickness resulted

in increases in the number of impacts required for pen-

etration. It was concluded that (a) the test method can

be used to evaluate the penetration resistance of glaz-

ing materials when they are subjected to the specified

test conditions, and (b) the test results can be used to

rank the penetration resistance of the glazing materi-

als, provided the variability of the test results is incor-

porated in the ranking.
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Microstructural influences on ceramic strength

become significant at small flaw sizes. These Influ-

ences are readily quantified by strength testing with

controlled indentation flaws. Data are presented here
for alumina and glass-ceramic specimens broken
under both inert and fatigue conditions. As the flaw

size is systematically reduced there is a tendency to a
reduction in strength relative to that predicted from

macroscopic toughness measurements, reflecting R-
curve behavior. This tendency is critically dependent
on the microstructural detail, e.g. presence of glassy

phases at the grain boundaries in the aluminas. How-
ever, the fatigue susceptibility is found to be relatively

insensitive to the microstructural influence over the

same flaw-size range. A fracture mechanics frame-

work for incorporating a 'microstructural stress intensi-

ty factor' is outlined.
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In the investigation the authors have studied how the

presence of a liquid phase affects the grain morpholo-

gy and grain growth kinetics in AI203 at 1800 deg C
using the growth of both matrix grains and large spheri-

cal single-crystal seeds growing into the matrix. The
growth rates of the matrix grains were found to de-

crease in the following order: undoped AI203, AI203
with anorthite, AI203 with anorthite and MgO, and
AI203 with MgO. Except for the samples doped with

MgO alone, the matrix grains were faceted and ap-

peared tabular in polished sections. In samples con-
taining anorthite both with and without MgO, the

single-crystal seeds exhibit basal facets with continu-

ous liquid films and slow growth in the (0001) relative

to all other crystallographic directions. When only MgO
is added, the growrth of the single-crystal seeds was
not isotropic; however, no faceting was observed. The
authors discuss how anisotropic growth rates caused
by the anorthite additions can stimulate discontinuous

grain growth in AI203.
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The microstructure of thin films of Zr02 and Zr02-
Si02 formed by electron-beam coevaporation have
been examined by x-ray diffraction and transmission
electron microscopy. Results of these examinations
suggest that films composed of 100% Zr02 grow by
the formation of tapered polycrystalline columns. Near
the substrate the columns are of small diameter and
contain a single crystalline phase, but at increasing

distances from the substrate the column diameters in-

crease and material with two crystalline phases
occurs. Small additions of Si02 to the film composition
result in a smaller column diameter at a given distance
from the substrate. Films with greater than 30% Si02
by volume, which earlier had been shown to display an
amorphous x-ray diffraction pattern, have been shown
to display an amorphous electron diffraction pattern as
well. The surfaces of the amorphous films are nearly

featureless and are significantly smoother than the
surfaces of 100% Zr02 films.
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A high-pressure phase of zirconla, stable above 3.3

GPa at room temperature, can be retained metastably,

at ambient room conditions of pressure and tempera-
ture by appropriate thermal/pressure treatments. The
amount of high-pressure phase retained depends on
the thermal treatment, hydrostatic environment, and
particle size of the starting powder. The results support
the idea that the high-pressure transformation in zir-

conla is initiated at nucleation centers whose popula-
tion can be minimized by appropriate thermal treat-

ments. The results also point out the importance of

high pressure as a source of controllable driving force

to induce the transformation in zirconla, thus permit-

ting the use of annealing treatments to change the
population of defects involved in nucleating the transi-

tion.
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The role of surface forces in fracture is considered by
specifically including the contribution of the surface
forces acting between the walls of the crack in the
overall force balance on a crack and then evaluating
the net driving force. It is shown that attractive surface
forces will lead to a threshold stress intensity below
which a crack will heal. In addition, as surface forces
modify the overall crack driving force they will affect

the kinetics of slow crack growth. Of fundamental sig-

nificance is that crack growth may provide an alterna-

tive experimental method for measuring surface
forces.
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Lead Zirconate Titanate (PZT) ceramics can be
formed over a wide range of PbTi02/PbZr03 ratios

and exist in a number of crystal structures. The study
involved the use of various fracture mechanics tech-

niques to determine critical fracture toughness, K(IC)

as a function of composition, microstructure, tempera-
ture, and electrical and thermal history. The results of

these experiments indicate that variations in K(IC) are
related to phase transformations in the material as well

as to other toughening mechanisms such as twinning

and microcracking. In addition, the strength and frac-

ture toughness of selected PZT ceramics were deter-

mined using specimens in which a crack was intro-

duced by a Vicker's hardness indentor.
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A study is made of the fracture properties of a range of

three lithia-silica glass-ceramics with different grain

sizes. Both equilibrium and kinetic crack-propagation
parameters are evaluated using the controlled flaw in-

dentation technique with a view to making reliability

predictions. Fracture toughness in the well-behaved,
large contact flaw range is found to increase with in-

creasing grain-size. The results suggest that caution
must be exercised when reliability predictions are
made for materials showing the effects of crack/mi-
crostructure interaction, especially in extrapolations to

low contact loads.
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Creep resistance of an annealed Beta sub 10-7G
SiAION at 1 1 70 deg C was characterized as a function

of applied stress. By using a statistical least-square
method to minimize the differences between predicted

and measured creep rates, different power law creep
parameters for simple tension and simple compres-
sion were obtained. The agreements between meas-
ured migration of neutral axes and theoretical predic-

tions further confirm the estimated values.
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The sintering process for ceramic materials including

unfired compacted powder samples ('green' state ce-

ramics) with 50% porosity can be studied non-destruc-
tively by small angle neutron scattering techniques.
These volume fractions and pore sizes (-1 .0 microme-
ter) are much larger than can be seen with traditional

single particle diffraction techniques in small angle
scattering. The authors have employed multiple scat-

tering methods to elucidate microstructural information
including pore size, size distribution, porosity, and sur-

face areas.

701.121
PB88-1 52269 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Ceramics Div.

Laser Induced Vaporization Mass Spectrometry of
Refractories.
Final rept.,

D. W. Bonnell, P. K. Schenck, and J. W. Hastie.

1986, 2p
Pub. in AlP (American Institute of Physics) Conference
Proceedings, n146 p728-729 1 986.

Keywords: 'Refractory materials, 'Mass spectrosco-

py. Boron nitrides. Graphite, Vaporizing, Molecular
beams. Temperature measurement. Reprints, 'Laser
heating. High temperature.

Many of the measurement problems inherent in the
study of refractory materials at very high temperatures
can be overcome with the use of lasers as heat
sources. The paper reports the development of a
Laser Induced Vaporization (LIV) system with very high

speed pumping in the vaporization region, coupled to a
mass spectrometer by multiple differential pumping re-

gions to miminize sampling artifacts. The system can
mass analyze the molecular beam which result from
vaporization caused by laser energy absorption in re-

fractory substrates. The technique is demonstrated
here for the BN and graphite systems. Results include

species identification for boron- and carbon-containing
molecules, evidence for local thermodynamic equilibri-

um in the vaporization process and a comprehensive
analysis of system temperatures.
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cium oxides. Magnesium oxides. Aluminum oxide. Iron

oxides, Silicon dioxide. Fused salts. Sodium bromide.
Potassium bromide. Reprints, Molten salts. Lead bro-

mides.

Basic information on the processing and performance
of silicate, borate, and halide glass systems Is relative-

ly sparse, owing to the adverse experimental condi-

tions of high temperature, chemical reactivity, and
complex multiphase interactions. A thermodynamic
model is described for the prediction of phase equilib-

ria and vapor pressures for a wide variety of glass sys-

tems. Systems tested to date include mixtures of Li20,

Na20, K20, CaO, MgO, AI203, Fe203, and Si02, In

addition to molten salts. The model is based on the

formation of actual, or hypothetical chemical complex-
es in the liquid and solid phases. As such, it is similar,

though not identical, to the associate liquid model used
successfully for alloys. The model and its thermody-
namic data base have been validated by comparison
with experimental activity data for well-characterized

solid and liquid glass systems.
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A new technique has been developed that enables ul-

trasonic wave speed measurements (shear and longi-

tudinal) to be made on spray-dried ceramic powders
while they are being compacted into shape. Ultrasonic

velocity data is used together with independent density
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measurements to calculate the shear, bulk, and
Young's moduli, and Poisson's ratio of the powders
during their compaction. The goal of the study is to

gauge the quality of the powder by its elasticity as
measured during compaction. Spray-dried ceramic
powders contain polymers that allow ceramic particles

to flow more evenly during compaction than those
without the polymers. The extent to which the polymer
affects particle-particle contact will be studied.
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A mathematical model which simulates the develop-
ment of microstructure during the hydration of trical-

cium silicate (C35) is described. It is part of a program
to develop a model which will quantitatively connect
variables associated with different observable charac-
teristics in cement-based systems, from the time of

mixing onwards. It might also serve as a prototype for

other materials which are formed through reaction

bonding of powder compacts, including fired ceramics,
chemically bonded ceramics, and products of powder
metallurgy.
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There are many published values for the concentra-
tions of lime and silica in the aqueous phase which is in

contact with calcium silicate hydrate. These have been
collected, carefully analysed, and found often to be ap-
parently inconsistent. When, however, they are inter-

preted as having come from an aqueous phase which
is in near equilibrium with one or another of two possi-
ble modifications of calcium silicate hydrate, almost all

the data are rationalized. Some important insights

emerge for the understanding of the complex process-
es which occur during the hydration of tricalcium sili-

cate.
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Current programs of the Ceramics Division are re-

viewed. Among the significant accomplishments by
the Division in 1987 are: The phase diagram for the
superconducting YBaCuO system was determined and
published. A diamond film deposition apparatus was
constructed and successful deposition of diamond
films demonstrated. A theoretical model of the role of
surface forces in subcritical crack grov/th was devel-
oped. A time-resolved micro-Raman test system to
analyze reactions at tribological contacts was devel-
oped. The interrelationships between processing, mi-
crostructure, and properties of superconducting
YBaCuO were determined. A novel technique for
measurement of sintering stress in ceramics was in-

vented. Low temperature 'sintering' through the appli-
cation of high pressure was demonstrated, with the po-
tential for enhanced toughness through pressure in-

duced phase transformation. As part of the Interna-

tional Energy Agency (lEA) international powder char-

acterization round-robin, 2000 silicon nitride reference

powder samples were prepared, certified and distribut-

ed. Standard Reference Material 6406, silicon powder,
was certified for calibration of x-ray line positions in x-

ray powder diffraction. Techniques to predict the effect

of filaments on crack growth retardation in ceramic
matrix components were developed. The first data on
the fracture behavior of superconducting ceramics as
a function of sintering and annealing conditions were
obtained. Volume 6 of Phase Diagrams for Ceramics
was completed.

Coatings, Colorants, & Finishes
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In the paper, some of the practical aspects of eiectro-

deposition or electroplating are discussed. Special em-
phasis is given to the techniques required to make
eiectrodeposition work reliably in the laboratory. The
author will then discuss some of the problem-solving
applications that have been of value in the author's
laboratory.
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A method for evaluating stresses in coatings on brittle

substrates by indentation is described. The basis for

evaluation is a fracture mechanics model of the radial

crack system in the Vickers geometry, incorporating
the effects of a thin surface stress layer. Experiments
on coated glass substrates are used to demonstrate
the methodology. The crack sizes on these coated
specimens are found to be considerably smaller than
those on uncoated controls, indicating substantial

(about 50 MPa) in-plane stresses. Substrate tensile

stresses, as reflected in the crack expansions ob-
served after applying the coatings to already indented
surfaces, are found to make an unexpectedly large
contribution to the fracture susceptibility. The proce-
dure offers a simple means for quantifying the me-
chanical integrity of coating configurations for ceramic
components.
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The paper addresses the problems and promises of

microindentation testing of thin solid films. It has dis-

cussed basic penetration hardness testing philosophy.

the peculiarities of low load-shallow penetration tests

of uncoated metals, and it has compared coated with

uncoated behavior so that some of the unique re-

sponses of coatings can be distinguished from typical

hardness versus load behavior. As the uses of thin

solid coatings with technological interest continue to

proliferate, microindentation testing methodology will

increasingly be challenged to provide useful tools for

their characterization. The understanding of microin-

dentation response must go hand-in-hand with ma-
chine design so that the capability of measurement
precision does not outstrip the ability to interpret test

results in a meaningful way.

Composite IMaterials
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Polymer matrix composites are desirable materials

owing to their high specific strength and modulus and
corrosion resistance. Wider application of these mate-
rials is limited by product variability and the labor inten-

sive, time consuming manufacturing processes. The
development of suitable means of process monitoring
and control is the key to improved processing. A cen-
tral thrust of the polymer matrix composites program at

the National Bureau of Standards is cure monitoring
for the purpose of process control. Four techniques
have been explored, or are currently under develop-
ment for cure monitoring. Fourier transform infrared

spectroscopy has been used to follow the extent of

chemical reactions forming the three dimensional net-

work. Molecular mobility and ionic transport has been
measured by dielectric spectroscopy. The mechanical
properties of a curing matrix resin has been monitored
using an ultrasonics method, and the microviscosity of

a resin has been examined by an optical waveguide-
fluorescence microprobe technique. Results of meas-
urements conducted by these techniques are present-

ed and their potential is explored.
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Theoretically and experimentally, the authors studied
plane-wave propagation in materials containing inclu-

sions. The theory applies to any elastic inclusion in a
homogeneous elastic isotropic matrix. Particles can be
distributed homogeneously or nonhomogeneously.
They assumed ellipsoid-shaped particles, oriented
either randomly or aligned. As a particular example,
the authors consider an SIC-particle-reinforced alumi-
num-alloy composite. They give results also for a
porous rock, wfiere the authors consider both prolate-

spheroid and oblate-spheriod voids. For SiC/AI the au-
thors first consider the homogeneous-particle-distribu-
tion case where SIC particles represented as prolate
spheroids (aspect ratio-3) are oriented randomly.
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A fluorescence technique has been developed to mon-
itor the viscosity of polymer resins. The technique has
application to cure monitoring of polymer matrix com-
posites. Optic fibers are used to bring the excitation

light into the polymer, or composite specimen, as well

as to collect fluorescence light for detection.
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The paper describes morphology, structure, and
chemistry of a silicon nitride/boron nitride composite,
and a silicon carbide/carbon composite ceramic.
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The achievement of higher efficiency heat engines and
heat recovery systems requires the availability of high

temperature, high performance structural materials.

Structural ceramics, and more recently, ceramic matrix

composites have received particular attention for

these applications due to their high strength, and cor-

rosion and thermal shock resistance. Even with these
positive attributes, improved reliability and extended
lifetime under service conditions are necessary for

structural ceramics to gain industrial acceptance. The
problems with these materials are mechanical and
chemical in nature and are enhanced by the fact that

they are subjected to high temperatures, reactive envi-

ronments and extreme thermal gradients. With an ob-
jective of improved performance for heat engine/heat
recovery applications, the NBS program on structural

ceramics and ceramic composites addresses these
problems through the determination of the critical fac-

tors which influence mechanical and microstructural

behavior. The activities of the program are grouped
under two major subtasks, each designed to develop
key data, associated test methods and companion
predictive models. The status of the subtasks are de-
tailed in the following sections.
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A variety of thermoset, toughened-thermoset, and
thermoplastic polymers were characterized for Mode I

critical strain energy release rates, and their compos-
ites were tested for interlaminar strain energy release
rates using the double-cantilever beam specimen. A
clear correlation between the data from the two types
of experiments was found. With brittle polymers, the
composite strain energy release rates varied from
slightly greater than to three times greater than the
resin values. Although the resin toughness may repre-

sent the lower limit for the composite, the increased
strain release rate value usually found in the compos-
ite was attributed to the fiber breakage and pullout that

generally accompany composite crack growth.
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The authors studied theoretically the effect of SiC par-

ticles on the ductility of SiC/AI composites. The au-

thors developed a failure model with the assumptions
that voids nucleate at the particle-matrix interface and
grow to a critical size at fracture. One adjustable pa-

rameter, the critical void size, was fit to results of un-

iaxial tensile tests. The model predicts quantitatively

the tensile strain at fracture as a function of the SiC
volume fraction.
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Based on Christoffel-equation solutions, some inter-

esting wave-surface topological features are de-
scribed for anisotropic media. These features include

crossovers of transverse-longitudinal surfaces and
continuous transverse-longitudinal mode conversion
over a single surface. For orthorhombic symmetry
(mmm), crossovers of transverse-transverse surfaces
occur for all known cases: the transverse surfaces
interconnect and form a single surface. Beyond this,

some orthorhombic crystals exhibit a longitudinal-

transverse crossover that causes all three surfaces to

interconnect into a single surface. The authors consid-

er several real cases, including wood and reinforced

composites.

701,133
PB88-1 22205 Not available NTIS
National Bureau of Standards (IMSE), Boulder, CO.
Fracture and Deformation Div.

Elastic Representation Surfaces of Unidirectional
Graphite-Magnesium Composites.
Final rept.,

R. D. Khz, and H. M. Ledbetter. 1987, 14p
Pub. in Proceedings of Nondestructive Testing and
Evaluation of Advanced Materials and Composites
Conference, Colorado Springs, CO., August 19-21,

1986, P63-761987.

Keywords: 'Magnesium, 'Composite materials, 'Elas-

ticity, Graphite, Stiffness, Mathematical models, Ani-

sotropy. Modulus of elasticity. Reprints.

Unidirectional graphite-magnesium composites show
high elastic anisotropy and unusual geometrical fea-

tures in their elastic-property polar diagrams. From the
five-component transverse-isotropic elastic-stiffness

tensor the authors compute and display representation
surfaces for Young's modulus, torsional modulus,
linear compressibility, and Poisson's ratios. The au-
thors emphasize the importance of obtaining the com-
plete elastic-stiffness tensor. They give examples of

errors resulting from popular elastic-constant approxi-
mations.
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A newly devised video-optical experimental technique
allows for the automated determination of the in-plane,

plane stress components of the infinitesimal deforma-
tion tensor at discrete locations over an area of inter-

est in a loaded specimen. It was used to evaluate a
square area enclosing the central crack in a G10CR
woven glass epoxy panel loaded in tension. A finite

element analysis was performed to model the strain

tensor field surrounding the central crack. The experi-

mental and FEM results show a equivalence and the
localized effect of high strains close to the crack tip is

observed.
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The failed surfaces of interlaminar fracture (Mode I)

specimens were examined using scanning electron mi-

croscopy. The matrix resins were Hercules 3501-6 and
2502 epoxies and Phillips Petroleum polyphenylene
sulfide (PPS) and the reinforcing carbon fibers were
Hercules AS4 and AS6G. The epoxy matrix compos-
ites exhibited fiber pull-out, hackle markings and re-

gions of smooth resin fracture. Considerable (up to 30-

50%) relaxation of the deformed resin occurred when
the epoxy matrix specimens were heated above the

matrix Te. Some of the fractography features are dis-

cussed in terms of the tensile stresses acting at the

surface of the fibers.
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The study considers propagation of effective plane
longitudinal and shear waves through a medium with a
random distribution of spherical inclusions. The au-

thors assume that inclusions and matrix possess dif-

ferent elastic properties and that a thin layer of elastic
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material with still different properties separates the in-

clusions from the matrix. Also, the authors assume
same-size inclusions same-thici<ness layers. The au-

thors find that the layers substantially affect the phase
velocities and attenuation of coherent plane waves
propagating through the composite medium.
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Many stiffness-critical aerospace structures exploit the

high specific stiffness of graphite/epoxy composites.
Elastic-stiffness degradation of these materials is

therefore important. Here a nondestructive technique
is described that measures stiffness degradation of

the graphite-fibers and epoxy-matrix. The technique
monitors variations in the direction of stress-wave
propagation (energy-flux) corresponding to a change
in composite stiffness.
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A crucial factor in the structural performance of ceram-
ic matrix composites is the influence of the fiber/matrix

bond on the interaction of a matrix crack with the rein-

forcing fibers. To elucidate the character of this inter-

action under controlled fracture conditions, glass frac-

ture mechanics specimens were fabricated in the
double-cleavage, drilled compression (DCDC) configu-
ration with simple arrays of fibers. Propagating cracks
were observed in cross-polarized illumination to char-
acterize delamination of the fiber ahead of the crack
and bridging interactions behind the crack tip. Stress
wave fractography was employed to analyze the
shape and relative velocity of the crack front.

Corrosion & Corrosion Inhibition
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Corrosion costs can be reduced by improving known
practices or implementing new practices through the
use of kinetic and thermodynamic data. These corro-
sion data are not available now to designers and engi-
neers, and are scattered throughout the literature. It is

important to establish a central facility dedicated to

data collection, evaluation and effective dissemina-

tion. Such a facility is being developed, the Corrosion
Data Center. The Center is the core of a joint program
between the National Association of Corrosion Engi-

neers (NACE) and the National Bureau of Standards
(NBS). Several projects have been initiated in the

areas of kinetic and thermodynamic corrosion data. In

the kinetic area, the projects include atmospheric cor-

rosion of structural alloys, localized corrosion of aus-

tenitic stainless steels and uniform corrosion of steels.

In the thermodynamic area, most of the efforts are di-

rected toward the establishment of a facility of comput-
er generated Pourbaix (E-pH) diagrams for multicom-
ponent systems.
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There is a great need to collect, evaluate, and dissemi-

nate the corrosion data which is presently scattered

throughout the open literature and in the proprietary

files of many companies and trade associations. The
NBS facility, the Corrosion Data Center, will be dedi-

cated to data collection, evaluation, and dissemina-
tion. The computer is an integral part and effective tool

in this effort. The Corrosion Data Center has initiated

several pilot projects in the areas of thermodynamic
and kinetic data. These projects include atmospheric
corrosion of structural alloys, localized corrosion of

austenitic stainless steels, and the uniform corrosion
of steels in acids, in the kinetic area. In the thermody-
namic area, the efforts involve establishment of a facil-

ity for computer generated Pourbaix (E-pH) diagrams
for multicomponent systems.
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Anaerobic corrosion has been postulated as a process
which results from the removal of hydrogen from the
surface of iron by sulfate-reducing bacteria. Evidence
is presented that this type of corrosion is induced in-

stead by a volatile, water soluble, corrosive, phospho-
rus-containing compound produced by these orga-
nisms which also produce hydrogen sulfide. The
chemical production of a similarly acting compound, by
the action of hydrogen sulfide on certain inorganic
phosphorus compounds, is also described. Anaerobic
corrosion is stimulated both by the addition of ferrous

ions to the anaerobic environment as well as the
breakdown of the partially protective films of iron sul-

fide on the iron which permits the phosphorus com-
pound to initiate the corrosion process in both cases.
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From recordings of fluctuations in the passive current

of Fe-Cr alloys in chloride-containing solutions, the
statistical properties of sequences of intervals be-
tween current spikes and sequences of decay con-
stants for the spikes were obtained. The intervent time
sequences were examined for independence and sta-

tionarity, and decay constant sequences for time
trends. The results show that the interevent times
cannot be modeled by renewal processes or homoge-
neous Markov chains, but more complicated stochas-
tic models have to be employed.
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Corrosion data are given on the performance of base
and plastic-coated metals intended for use as cable
shields for buried telephone cable. The materials in-

vestigated on specially prepared specimens were
buried for periods up to seven years in six different soil

environments. Metals tested included homogeneous
plastic-bonded and metallurgically bonded laminates.

Some specimens were exposed bare (uncoated),

while others had plastic coatings or other types of

coatings on either one or both sides. Metals studied

included aluminum, copper, low carbon steel, and
stainless steel alloys.
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An integrated equilibrium kinetic model is described for

treating the chemical solution component of corrosion
of (Co, Cr)-based superalloys by the (Na, S, V)-molten
salts originating from impurities present in hydrocar-
bon fuels. Gas phase chemistry and gas phase/con-
densed phase precipitate interactions are modeled
using the NASA-Lewis multicomponent free energy
minimization program (CEG).

Elastomers
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Some results are presented on theories which attempt
to describe the relation between force and deforma-
tion of rubbers where the linear laws of the classical

theories of elasticity are not applicable. A few experi-

mental results are presented in order to show the
present status of the form of the strain-energy function

of rubber-like materials.
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A technique has baen developed to monitor the vis-

cosity of curing epoxies. Fluorescence spectroscopy
of viscosity-sensitive organic dyes is used together
with optic fibers as a means of delivering the probing
light to the measurement site and retrieving the modu-
lated light tor detection. The technique Is adaptable to

remote sensing through the use of optic fibers. The
evanescent wave of the guided radiation Is used to

excite probe molecules lying at the interface between
the fiber and surrounding matrix. Therefore, the tech-

nique is adaptable to in-situ characterization of the
interface of glass reinforced composites.
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The reptation and retracing mechanisms of chain re-

laxation in cross-linked polymer networks are viewed
as multiple barrier passage processes and their prop-
erties are calculated in terms of the model of a continu-

ous-time random walk with a pausing-time distribution

having a long-time tail.
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The application of the continuous-time random walk
model to the description non-equilibrium stress re-

sponse of a cross-linked network is discussed. Differ-

ent versions of the CTRW model lead to the prediction

of a stress relaxation function having either a fraction-

al-power law form or a fractional-exponential law form.

Both forms are tested against experimental data on
the stress relaxation and loss modulus behaviors of

cross-linked natural rubber.

Fibers & Textiles
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The work describes the procedure, results, and error

analysis of a study to characterize the apparent ther-

mal conductivity values of a lot of low-density, glass-

fiber insulation material. The uncertainty of these
values of the 75 samples measured is estimated to be
plus or minus 1.4 percent. The data was taken at a
mean temperature of 24C, and the sample thickness
was 25mm. It is recommended that this lot be made
available as a Standard Reference Material from the
Office of Standard Reference Materials of the National
Bureau of Standards.

iron & Iron Alloys

701,155
AD-A176 497/6 PC A02/MF A01
Colorado School of Mines, Golden.
Model for the Silicon-Manganese Deoxidation of
Steel Weld Metals,
O. Grong, T. A. Siewert, G. P. Martins, and D. L.

Olson. Oct 86, 7p ARO-23474.7-MS
Contract DAAL03-86-K-0064
Pub. in Metallurgical Transactions A, v17A pi 797-

1807 Oct 86.

Keywords: "Welding, "Liquid metals, "Manganese,
"Oxides, "Silicon, "Steel, "Weld metal,

"Deoxldatlon(Metallurgy), Buoyancy, Flow fields. Fluid

flow, High temperature. High velocity. Interactions,

Low temperature, Models, Parameters, Particles,

Rates, Separation, Surfaces, Reprints.

From an analytical and theoretical study of flat and out-

of-posltlon gas metal arc (GMA) C-Mn steel welds con-
taining varying additions of silicon and manganese, it Is

concluded that the buoyancy effect (flotation obeying
Stokes' law) does not play a significant role In the sep-
aration of oxide Inclusions during weld metal deoxida-
tion. The separation rate of the particles is controlled

solely by the fluid flow pattern in the weld pool. A pro-

posed two-step model for the weld metal deoxidation
reactions suggests that inclusions formed in the hot,

turbulent-flow region of the weld pool are rapidly

brought to the upper surface behind the arc because
of the high-velocity flow fields set up within the liquid

metal. In contrast, those formed In the cooler, less-tur-

bulent flow regions of the weld pool are to a large

extent trapped in the weld metal as finely dispersed
particles as a result of Inadequate melt stirring. The
boundary between 'hot' and 'cold' parts for possible
inclusion removal is not well defined, but depends on
the applied welding parameters, flux, and shielding gas
composition. As a result of the Intricate mechanism of

inclusion separation, the final weld metal oxygen con-
tent depends on complex Interactions among the fol-

lowing three main factors: 1) the operational condi-

tions applied, 2) the total amount of silicon and manga-
nese present, and 3) the resulting manganese-to-sili-

con ratio.
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It is well known from experimental observations that

many of the characteristic features of Intergranular

creep cavitation are highly nonuniform. In specimens
containing creep cavities, for example, the cavities are

found more or less to be distributed randomly along
the grain boundaries, preferentially along boundaries
normal to the tensile axis. Moreover substantial vari-

ations in cavity sizes and shapes may be observed.
Herein the authors report the results of statistical anal-

ysis of experimental creep cavitation data obtained
through the use of an automatic Image analyzing com-
puter, a device which is capable of scanning large

numbers of microscopic fields on polished metal sur-

faces and making Individual creep cavity measure-
ments in each field.
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High resolution near edge x-ray absorption fine struc-

ture was measured for in-situ and ex-situ passive films

on iron, where some of the films contained chromium
as a glass former. Changes In the bonding are evaluat-

ed using the nearly free Ion interpretation of known
iron oxides.
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The National Bureau of Standards has undertaken a
rather extensive metal processing program whereby
metal powders will be produced by the inert gas atom-
Izatlon process. Powder particle sizes are expected to

range form about 1 0 micrometer to 1 00 micrometers In

diameter. Part of the overall program is the determina-
tion of the mechanical properties of the Individual

powder particles in the as-produced condition. Con-
ventional microindentation hardness is one of the
techniques that Is planned to be employed for the me-
chanical properties characterization. In order to deter-

mine the applicability of this technique to very small

particles, commercially available and experimental
powders ranging in size from 3 to 65 micrometers have
been mounted in various metallographic mounting
media as well as in an electrodeposited metal mount-
ing medium in order to evaluate the effects of the prop-

erties of the mounting materials on the measured hard-

ness values. The effects of different applied loads and
variations In particle size are also evaluated.
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Nine AISI type 304 stainless steel alloys were studied

between ambient temperature and liquid helium tem-
perature. The carbon-plus-nitrogen contents of these
alloys ranged from 0.080 to 0.359 wt.% (from 0.3 to

I .5 at %). Five elastic constants (the longitudinal mod-
ulus. Young's modulus, the shear modulus, the bulk

modulus and Polsson's ratio) were determined by a
pulse echo ultrasonic method. Except for the bulk

modulus, all the elastic stiffnesses Increase slightly

with increasing interstitial content. Existing elastic

theory predicts decreases in elastic stiffness caused
by the volume Increase.
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The volume change arising from introducing interstitial

carbon and nitrogen into an fee Fe-Cr-Ni alloy has
been studied. The carbon plus nitrogen content varied

from 0.3 to 1.3 at.-%. To complement these studies,

alloys having a constant low-carbon content and a ni-

trogen content varying from 0.04 to 0.91 at.-% have
also been studied. Volume was determined by X-ray

diffraction using electropolished bulk polycrystalline

specimens. An atom of carbon or nitrogen was found
to increase volume by an amount approximately equal
to three times its own volume or 70% of the atomic
volume of the iron. In contrast with some studies, it

was found that nitrogen exceeds carbon in dilating the

fee iron lattice. This occurs despite the atomic volume
of carbon exceeding that of nitrogen. This is ascribed

to electronic effects and to carbon-iron bonds stronger
than nitrogen-iron bonds. A model calculation is given
for the dilation.
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The anaerobic corrosion of iron has been postulated to

be caused by the removal of hydrogen (electrons) from
the surface of iron by sulfate-reducing bacteria, by iron

sulfide, or by bacterial removal of hydrogen from iron

sulfide. Results indicate, however, that severe anaero-
bic corrosion takes place in the absence of both bacte-
ria and iron sulfide. The agent causing corrosion is a
volatile, highly reactive phosphorus-containing com-
pound which reacts with iron to form iron phosphide as
a corrosion product. A phosphorus-containing gas
which also reacts with iron to form iron phosphide can
be prepared by the action of hydrogen sulfide on hypo-
phosphite. In addition to the formation of this phospho-
rus compound and hydrogen sulfide, the sulfate-reduc-
ing bacteria also produced methylmercaptan and di-

methylsulfide which are relatively non-corrosive to iron

under anaerobic conditions. Hydrogen sulfide pro-
duced by sulfate-reducing bacteria normally produces
a film of iron sulfide on iron at pH values near neutrality

under anaerobic conditions. Corrosion can occur when
the film of iron sulfide is disrupted, allowing the phos-
phorus-containing compound to come in contact with
the Iron surface.
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A correlation was found between the failure loads of
three as-welded, surface-cracked wide plates and the
impact toughness of the welds. A fourth weldment, this

one stress-relieved, failed at a higher load than expect-

ed from its impact toughness and the test results for

the as-welded plates. The base metal was ASTM A537
Class 1 steel plate; the welds were made using the

submerged arc process SAW using AWS Class ELI

2

electrode wire. The four wide plates tested were 0.59
m wide by 44 mm thick by 1.5 m long. The welds were
all transverse to the specimen axis. Three plates were
tested at -60 C, two as-welded, one stress-relieved.

The remaining plate was tested, as-welded, at -30 C.

All the cracks were on the weld centerlines, except in

one plate tested as-welded at -60 C, in which the crack
was in the heat-affected-zone, 1 mm from the fusion

line. Impact toughness results were used to determine
T20, the temperature at which the minimum observed
Charpy-V notch impact energy was 27.1 J (20 ft lb).

701,163
PB87-219218 Not available NTIS
National Bureau of Standards (IMSE), Boulder, CO.
Fracture and Deformation Div.

Manganese and Nitrogen In Stainless Steel SMA
(Shielded Metal Arc) Welds for Cryogenic Service.
Final rept.,

C. N. McCowan, T. A. Siewert, R. P. Reed, and F. B.

Lake. 1987, 9p
Sponsored by Department of Energy, Washington, DC.
Office of Fusion Energy.

Pub. in Welding Research Supplement, p84-s-92-s
Mar 87.

Keywords: 'Shielded metal arc welding. Manganese,
Nitrogen, Cryogenics, Weldments, Ferrite, Reprints,

Stainless steel-308.

Evaluation of a shielded metal arc (SMA) weld test

matrix in which manganese (1 .5 to 1 0 wt-%) and nitro-

gen (0.04 to 0.26 wt-%) were varied independently has
clarified the effect of these elements on cryogenic me-
chanical properties and predicted ferrite number (FN).

Several molybdenum and boron additions were also
made, but they had no observable effect on strength or

Charpy V-notch (CVN) absorbed energy. The matrix

was based on a type 3081 stainless steel weld metal
composition. Desired compositions and constant FN
were attained through alloy additions to the electrode
coating. For each weld, one all-weld metal 4-K tensile

specimen and five 76-K CVN impact specimens were
tested.
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The report describes studies done to provide informa-
tion on how to account for material strain-hardening
and tearing in fitness-for-service assessment. Included
are a literature review, a study of the strength and duc-
tility of cracked tensile panels under compliant loading,

a report on applied J-integral measurements in an
HSLA steel, a study of the relationship of the essential
work of fracture to the J-integral, and a description of

potential drop techniques for crack length measure-
ment in double-edge-notched tensile panels.
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In the study, the effect of service-induced deformation
on the toughness of AISI 304L and its weld metal,
AWS 308L was determined. Low temperature com-
pressive loading in the laboratory produced larger de-
formations. Crack Initiation toughness, and tearing re-

sistance, at 76 K were evaluated as a function of mar-
tensite content, a measure of the deformation in these
steels. The results showed that the toughness proper-
ties of the 304L decrease gradually as the martensite
content increases from the 5 to 8 percent level found
in the service condition to the 45 percent level ob-
tained by compressive loading. The decrease was less

than that expected on the basis of the increased flow
stress. The toughness properties of the 308L weld
metal decreased more sharply with increased mar-
tensite content than those of the 304L. The sharp de-
crease is associated with a degradation of the proper-
ties of the delta ferrite rather than that of the austenite.
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Stretch zones are normally observed on the surface of

fracture toughness specimens that break in a ductile

manner. However, no stretch zones were observed in

the scanning electron miscroscope on the ductile frac-

ture surfaces of austenitic stainless steels broken in

accordance with ASTM E 813 procedure at cryogenic
temperatures.
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Samples of AISI 12L14, leaded free maching steel

were welded using conventional metal-inert gas (MIG)
welding procedures. The welds were evaluated for

soundness and mechanical properties. Hardness, duc-
tility and microstructure were evaluated to assess the
integrity of the welds. Sound welds were produced but

the overmatching strength of the weld metal resulted

in failure in the HAZ.
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The near-threshold fatigue behavior of an AISI 316
alloy was characterized using a newly developed, fully

automatic fatigue test apparatus. Significant differ-

ences in the near-threshold behavior at temperatures
of 295 and 4 K are observed. Results suggest that the
near-threshold measurements of a 6.4-mm-thick spec-
imen of this alloy are insensitive to cyclic test frequen-
cies below 40 Hz.
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Conventional fracture mechanics tests supplemented
with acoustic emission (AE) and adiabatic heating (AH)
measurements were conducted to characterize com-
mercial austenitic stainless steels at 4 K. Three alloys

representing low, medium, and high toughness behav-
iors were examined, and high levels of AE are reported
in each case. The high AE activity of these austenitic

steels at 4 K is attributed to low temperature strength-

ening effects in general, and to the peculiar failure

mechanism involving discontinous deformation and
adiabatic heating that occurs in ductile materials near
absolute zero.
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The surface crack is a common flaw in structures and
vessels, and its elastic characterization has been stud-

ied extensively as reviewed in (1) and its references.

Elastic plastic fracture mechanics (EPFM) technology
can be used to characterize surface cracks in tough
materials. Two EPFM parameters are commonly used:
the crack tip opening displacement (CTOD) and the

three dimensional J-integral. The paper draws on a
series of studies at the National Bureau of Standards
related to the development and verification of analyti-

cal models for the calculation of EPFM parameters in

surface cracked tensile panels. The models previously

verified for pipeline steel plates, are used to calculate

the crack mouth opening displacement (CMOD) and J

for surface cracks in welded steel specimens.
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Research on sliding friction and wear of metals has
involved studies of subsurface microstructural defor-

mation. The paper considers the difficulties of measur-
ing deformation and analyzing the implications of such
studies on several bases: (1) defining the physical
extent of sliding-induced deformation, (2) making ap-
propriate measurements of deformation for complex
tribological conditions, and (3) correlating microstruc-

tural wear damage with the measureable friction

forces on sliding contacts. Data for unlubricated block-

on-ring tests of Cu and 1020 steel on 4619 steel is

used to demonstrate limitations and correlations possi-

ble with metallographic studies in tribology.
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A brief review of the NBS SANS (Small Angle Neutron
Scattering) facility is given, including applications of

the technique to: (1) Precipitation of copper in steel; (2)

Volume changes during deformation of precipitate

strengthened alloys; and, (3) Creep cavitation. Some
comments as to SANS use as a NDE nondestructive
evaluation tool are made.
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Acoustic emission has been employed as a dynamic
NDE characterization technique for the determination
of kinetic and mechanistic parameters of the martensl-

tic phase transformation in Fe-30wt.%Ni alloy. High-

speed phenomena related to autocatalytic effect gov-
erning the transformation kinetics were observed.
Using an energy calibration approach, it has been pos-
sible to estimate the elastic strain energy of the trans-

formation. Values in accord with thermodynamic esti-

mates have been obtained.
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The in-process measurement of the internal tempera-
ture disthbution is an important step toward improved
processing of steels. A promising approach is the

measurement of ultrasonic velocity, combined with a
priori information on heat flow. Reference data on ul-

trasonic velocity versus temperature have been ob-

tained for austenitic 304 stainless steel and for ferritic

AISI 1018 steel. For stainless steel the longitudinal-

wave velocity is nearly linear with temperature, with a
proportionality constant of about -0.7 meters per
second per degree Kelvin. In the paper the authors
review the technical approach being used to ultrasoni-

cally determine internal temperature distribution.
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The 4-K tensile and fracture toughness properties of a
fully austenitic stainless steel weld are reported. One
tensile and two compact tension fracture specimens
were tested. The weld was produced by gas metal arc

welding using an Fe-18Cr-20Ni-5Mn-0.16N electrode
and a 98 percent argon-2 percent oxygen shielding

gas mixture. The suitability of this alloy for welding
cryogenic structures is discussed.
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The test requirements contained in the standard test

method for drop weight testing ASTM (E208) generally

limit its applicability to flat products or to products with

at least one flat surface because of the shape of the

standard test specimens and the need for the tension

surface of the specimen to be an as-fabricated sur-

face. Difficulties arise in the application of E207 to

steel products whose fabricated shapes are not flat,

e.g., piping and pressure vessels. For products with

curved surfaces, some of the testing requirements
must be violated, including: keeping the as-fabricated

surfaces as the tension surface; uniform specimen
thickness; flat compression surface; uniform stress on
the tension surface. In the study, the nil-ductility transi-

tion temperature (NDT) was determined as function of

test specimen geometry for two carbon/manganese
structural steel grades.

Lubricants & Hydraulic Fluids
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The effect of additions of SbSbS4 and MoS2 on wear
with greases containing abrasive particles (1 wt.% AC
dust) has been investigated. Three greases were ex-

amined, a lithium 1 2-hydroxystearate thickened

grease, and two clay thickened greases meeting Mil-

G-24139 and Mil-G-81322C specifications. Wear tests

were conducted with a machine utilizing a rotating pin

on disk configuration.

Materials Degradation & Fouling
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Several cases of non-fungal microbial disfigurement of

exterior paint films on houses and test panels were in-

vestigated. The paint films were examined by epi-

fluorescence microscopy techniques and algae and
bacteria were cultured from paint film samples. The
growth and distribution of algae on surfaces was quan-
tified by measuring in vivo or extracted chlorophyll fluo-

rescence at 680 nm using a computerized photometer-
monochrometer system attached to the microscope.
Methods for accelerated laboratory testing of algal and
bacterial paint film disfigurement were investigated.
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Stress Intensity Factors for Cracks in Panels with
Uniformly Spaced Holes.
Final rept.,

R. H. Dodds, and D. T. Read. 1987, 11p
Sponsored by Naval Sea Systems Command, Wash-
ington, DC.
Pub. in Engineering Fracture Mechanics 26, n2 p267-
277 1987.

Keywords: 'Biaxial stresses, 'Cracks, Panels,

Cracking{Fracturing), Fatigue(Materials), Pressure
vessels. Finite element analysis. Reprints, Stress in-

tensity factors.

Stress intensity factors are presented for cracks at the
edges of the central holes in a panel containing a uni-

formly spaced array of the circular holes. The finite ele-

ment method is employed to obtain numerical values
of the J-integral and the near-tip displacements from
which the stress intensity factor K1 , is inferred. Six rep-

resentative ratios of hole spacing to hole radius are
studied: 1.2, 1.25, 1.4, 1.6, 2.0 and 4.0. For each hole
spacing, the stress intensity factor is computed for a
number of crack lengths for each of two crack configu-
rations. Uniaxial loading in two orthogonal directions is

considered. Computed stress intensity factors are pre-

sented in graphical and functional form for all cases.
The functional form should prove convenient for fa-

tigue crack growth computation.

Miscellaneous Materials
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Microstructural Analysis of Hardened Alite Paste.
1. Porosity.
Final rept.,

H. M. Jennings, and L. J. Parrott. 1986, 5p
Pub. in Jnl. of Materials Science 21, nil p4048-4052
Nov 86.

Keywords: 'Clinker, Calcium silicates. Hydrates, Po-
rosity, Microstructure, Reprints, 'Alite, Scanning elec-
tron microscopy.

New information about the pore structure of hydrating
alite (impure tricalcium silicate) has been obtained with
a scanning electron microscope. Specimens were
taken at various intervals during hydration and impreg-
nated with epoxy. Micrographs of polished surfaces,
which were deeply etched to remove all material
except the epoxy, were used to produce maps of the
pore structure in a plane. Areas associated with pores
were analyzed quantitatively and the results compared
to measurements of porosity using volumetric tech-
niques. The results suggest that pores < 50 nm diam-
eter are an intimate part of calcium silicate hydrate.
The structure of the large 'capillary pores' (i.e., pores
> 50 nm diameter) changes with time from an open
network of pores to an array of disconnected pores.
Mature specimens contain regions, hundreds of mi-
crometers across, which were relatively dense and
were not observed in younger specimens.
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Microstructural Analysis of Hydrated Alite Paste.
2. Microscopy and Reaction Products.
Final rept.,

H. M. Jennings, and L. J. Parrott. 1986, 7p
Pub. in Jnl. of Materials Science 21, nil p4053-4059
Nov 86.

Keywords: 'Clinker, Calcium silicates. Calcium hydrox-
ides, Hydrates, Microstructure, Cements, Reprints,

'Alite, Scanning electron microscopy.

The distribution and composition of the products of hy-

drating alite have been studied using a backscattered
electron detector in a scanning electron microscope.
Polished surfaces of specimens were examined and
quantitatively analyzed. Calcium hydroxide forms in

the available water filled space. Calcium silicate hy-

drate appears to have several distinct morphologies,
and their formation can be associated with the differ-

ent stages of the reaction. These observations are
compared with observations obtained from fracture

surfaces which are commonly studied.
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Physical Modelling of Transition Metal Alloying:
The Roles That Different Levels of Theory Play.

R. E. Watson, and L. H. Bennett. 1984, 15p BNL-
35276. CONF-840417-8
Contract AC02-76CH00016
High-temperature alloys - theory and design confer-

ence, Bethesda, MD, USA, 8 Apr 1984.

Keywords: 'Transition Element Alloys, 'Band Theory,
Electronic Structure, Enthalpy, Entropy, Thermody-
namic Properties, ERDA/360104.

This paper is concerned with the properties of the or-

dered transition metal alloys, in particular, the predic-

tion of the enthalpy of one system versus another. The
current status of the results of the most detailed elec-

tron energy band machinery is reviewed as are cruder
(and more economical) schemes. Evidence is present-
ed indicating that electronic contributions are impor-
tant to the relative entropy of one structure versus that

of another and it is suggested that electronic (and
phonon) contributions to a relative entropy should be a
more severe test of detailed band theory than is the
calculation of the relative enthalpy. The volume effects
attending transition metal alloy formation are also con-
sidered. (ERA citation 10:000872)
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Systematics of Alloying Behavior of the Noble
Metals
L. H. Bennett, and R. E. Watson. 1985, 13p BNL-
37029, CONF-850211-14
Contract AC02-76CH00016
114. AIME annual meeting (includes Society of Mining
Engineers), New York, NY, USA, 24 Feb 1 985.

Keywords: 'Copper, 'Gold, 'Intermetallic Com-
pounds, 'Metallic Glasses, 'Silver, Electronegativity,
Energy Levels, Experimental Data, Hyperfine Struc-
ture, Knight Shift, Metallurgical Effects, Nuclear Mag-
netic Resonance, Volume, ERDA/360102, ERDA/
360104.

The noble metals (Cu, Ag and Au) often behave as a
class in alloying with simple metals, metalloids, or tran-

sition metals, whether as hosts, in intermetallic com-
pounds, or as dilute impurities. Examples are given of

this behavior, as well as noting important differences
between the three elements. Hyperfine effects (Knight
shifts and isomer shifts), intrinsic elemental effects
(electronegativity, structural maps, atomic volumes)
and metallic glasses are reviewed. 20 refs., 7 figs.

(ERA citation 10:051712)
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5p PB87-1 50850, PAT-APPL-6-698 268
This Government-owned invention available for U.S. li-
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ton, DC 20231 $1.00.

Keywords: 'Electric arc furnaces, 'Patents, 'Invest-

ment casting, 'Refractory metals. Casting, Titanium,

Chemical reactivity, PAT-CL-164-514.

An arc furnace and investment casting apparatus in-

cludes a copper base with an integrally formed cruci-

ble having a passage there through. A vacuum cham-
ber is positioned on the top of the copper crucible with

a non-consumable cathode projecting into the cham-
ber to effect melting of metal placed in the crucible. A
vacuum chamber is also suspended beneath the cruci-

ble for support of a mold to receive molten metal flow-

ing through the passage.
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Aluminum-Copper System.
Final rept.,

J. L. Murray. 1985, 23p
Pub. in International Metals Reviews 30, nS p21 1-233
1985.

Keywords: 'Aluminum alloys, 'Copper alloys. Thermo-
dynamic properties. Phase diagrams, Reprints.

Data pertaining to stable and metastable phase equi-

libria, crystal structures, and thermodynamic proper-
ties of Al-Cu alloys have been compiled and critically

assessed. The phase diagram has been calculated
from optimized Gibbs energy functions. Estimates are
provided for the contribution of elastic (coherency)
energy to the Gibbs energy.
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Complementary Use of Atom Probe Field-Ion Mi-
croscopy and Analytical Transmission Electron Mi-
croscopy for the Study of a Ni-Base Superalloy.
Final rept.,

A. J. Melmed, M. E. Twigg, R. Klein, M. J. Kaufman,
and H. L. Eraser. 1984, 6p
Pub. in Jnl. de Physique 45, nC9 p373-378 1 984.

Keywords: 'Chemical analysis, 'Nickel alloys. Metal-
lurgy, Reprints, 'Superalloys, Nickel alloy 6AI 18Mo,
Nickel alloy 25AI 4Mo 4Ta, Nickel alloy 4AI 20Mo 3Ta.

Compositions of the gamma,gamma1 and D022
phases in the nickel-base superalloy RSR143 (76Ni-

13AI-9Mo-2Ta, at %) have been determined via atom
probe field-ion microscopy (APFIM) as 76Ni-6AI-18Mo,
76Ni-25AI-4Mo-4Ta and 73Ni-4AI-20Mo-3Ta respec-
tively. Using energy dispersive x-ray spectroscopy in

the analytical transmission electron microscopy
(TEM), the composition of the gamma phase (69Ni-
22AI-4Mo-5Ta) was found to be similar to that deter-

mined by APFIM. The deviation of the D022 composi-
tion from Ni3Mo is in agreement with the prediction of

a recent TEM study.

701, 187

PB87-1 5 1 643 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Ceramics Div.

Compression Studies of a Nickel-Based Super-
alloy, MAR-M200, and of Ni3AI.
Final rept.,

F. A. Mauer, R. G. Munro, G. J. Piermarini, S. Block,
and D. P. Dandekar. 15 Nov 85, 4p
Sponsored by Army Materials and Mechanics Re-
search Center, Watertown, MA.
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Keywords: 'Nickel alloys, 'Compression, Equations of

state. Bulk modulus. Reprints, Superalloys, Nickel alu-

minide. Nickel alloy MAR-M200.
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The lattice parameter of a cubic nickel-based alloy,

MAR-M200, has been determined as a function of

pressure for O < P < 14 GPa at room temperature. A
similar study was made for Ni3AI in the range O < P <
1 1 GPa at room temperature. In both cases, the dia-

mond anvil cell was used in conjunction with the
energy dispersive method of x-ray diffraction. The data
were analyzed in the context of model equations of

state and in comparison with other results from ultra-

sonic studies.
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Photons in LiC6 and in Heavy Alkali Metal Graphite
Intercalation Compounds.
Final rept.,

A. Magerl, H. Zabel, and J. J. Rush. Dec 83, 7p
Pub. in Synthetic Metals (Switzerland) 7, n3-4 p339-
345 Dec 83.

Keywords: Photons, Alkali metal compounds. Neutron
scattering. Reprints, 'Lithium carbides.

The authors have measured the longitudinal (ooq) and
transverse (qoo) modes in LiC6 by inelastic neutron
scattering, including the observation of a very-high-

energy phonon branch, tentatively assigned to an optic

mode. Analysis of the longitudinal (ooq) modes by a
one dimensional shell model yields force constants
which are considerably larger than those of the heavy
alkali-metal stage 1 compounds. Also, the interlayer

shear constant C44 is found to be distinctively larger

than in the other stage 1 compounds. Yet, LiC6 still

shows an omega - q (sub 2) dispersion of the trans-

verse mode, characteristic for layered materials. Low
temperature measurements on KC24 revealed a mode
splitting in the longitudinal acoustic (ooq) branch,
which persists at temperatures above the alkali order-

disorder phase transition at 1 23 K. The splitting may
be caused by an Einstein-like in-band mode, which
seems also to hybridize the (qoo) transverse branch.
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Correlation between Ultrasonic and Hardness
Measurements in Aged 2024 Aluminum Alloy.

Final rept.,

M. Rosen, L. Ives, S. Ridder, F. Biancaniello, and R.

Mehrabian. 1985, lOp
Pub. in Materials Science and Engineering 74, n1 p1-
101985.

Keywords: Aging(Metallurgy), Nondestructive tests.

Hardness, Reprints, "Aluminum alloy 2024.

Sound-wave velocity, ultrasonic attenuation, eddy Cur-

rents and hardness measurements have been carried

out on precipitation-hardening 2024 Al alloys subject-

ed to a series of different preaging heat treatments
prior to processing to T4, T351 and T851 tempers. For
each temper the maximum hardness was found to cor-

respond to a particular value of sound velocity. These
results were correlated with electron microscopy ob-
servations of the microstructure. Ultrasonic attenu-

ation was found to consistently decrease as hardness
increased. Preaging at 350 C was found to induce
most rapid initial reduction in hardness, and corre-

sponding changes in sound velocity and ultrasonic at-

tenuation. The investigation has demonstrated the fea-

sibility of ultrasonic techniques for nondestructive eval-

uation and characterization of age hardened aluminum
alloys.
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Phase Equilibria in the Titanium-Aluminum System.
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R. D. Shull, A. J. McAlister, and R. C. Reno. 1985,
Bp
Pub. in Titanium-Science and Technology 3, pi 459-
1466 1985.

KeyviTords: 'Titanium alloys, 'Aluminum alloys. Phase
diagrams. Reprints, 'Phase equilibria.

The Ti-rich end of the Titanium-Aluminum phase dia-

gram has been determined on high purity (low intersti-

tal content) alloys. The phase equilibria was deter-

mined both dynamically (by means of differential ther-

mal analysis - DTA) as well as statically (by means of

transmission electron microscopy, TEM, and large

angle neutron diffraction), the latter being performed
on well equilibrated and quenched samples. The con-
sistency between these two types of data is evaluated
for this system and explanations for confusion in the
literature over the phase relationships in this alioy

system are given. Chief among the results are a clarifi-

cation of the order-disorder alpha-hexagonal phase
boundaries.
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Local Atomic Environments in Periodic and Aperi-
odic Al-Mn Alloys.
Final rept.,

L. H. Bennett, M. Kuriyama, G. G. Long, M.
Melamud, R. E. Watson, and M. Weinert. 15 Dec 86,

3p
Pub. in Physical Review B 34, n12 p8270-8272, 15 Dec
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The authors have applied Wigner-Seitz constructs to

several known crystal phases of Al-Mn and to two in-

dependent descriptions of the Al-Mn icosahedral

phase for which all the atomic positions are available.

The resulting measures of local atomic environments
for the icosahedral phase are in agreement with one
another and with experiment: broad distributions in site

metrics and volumes of both Mn and Al sites, none of

which have local icosahedral point symmetry, and a
similar radial distribution function.
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The paper gives a brief overview of the fundamental
aspects of fracture in materials which rely on the inter-

action of cracks with dislocations.
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Comparison of Several Path Independent Integrals
Including Plasticity Effects.
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sis. Reprints, J integral.

Proceeding from the work of Eshelby, a path inde-

pendent integral, J bar, is developed which is the nega-
tive of the rate of change of total energy for a material

characterized by an incremental plasticity model. The
integral is compared to several well known integrals to

indicate that those integrals, for such a material, are

deficient in certain terms with regard to the rate of

change of total energy. The various integrals are com-
pared on the three point bend specimen. The

j
integral

was found to be very sensitive to the finite element
idealization and limited studies indicate that under cer-

tain conditions that other more easily calculated inte-

grals can be substituted for J bar.
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Application of Pulse-Echo Ultrasonics to Locate
the Solid/Liquid Interface During Solidification

and Melting.
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The velocity of sound and the density have values that

are sufficiently different for liquid as compared to solid

phases of metals, alloys, and semiconductors to

permit the use of pulse-echo ultrasonic techniques to

locate the solid/liquid interface during solidification

and melting. Experimental results are presented for

pulse-echo observation of the melting and freezing of

pure iron, 304 stainless steel, tin and single-crystal

(111) silicon using Bridgman-type furnaces with unidir-

ectional heat flow, at frequencies from 1 to 5 MHz. Dig-

ital signal processing is applied to materials in which
there is substantial Rayleigh grain scattering or for ma-
terials, such as concentrated alloys, that have solid/

liquid interfaces that are not sharp. Recent experi-

ments have shown that the technique is capable of lo-

cating, in real time, the solid/liquid interface with a sen-
sitivity within one or two thousandths of an inch in fa-

vorable circumstances. It thus appears to have a
number of potential applications to process control in

the field of crystal growth from the melt, particularly for

substances in which the solid/liquid interface cannot
be conveniently located during growth since they are
opaque to visible light (metals or semiconductor), as
well as applications in metals processing and continu-

ous casting. Additionally, information concerning the
structure of the solid/liquid interface can be deduced
from its ultrasonic reflectivity. The technique, since it

provides information both on the location of the inter-

face and on its characterization, may be regarded as
real-time ultrasonic metallography.
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Microanalytlcal Study of Secondary Precipitation
In a Nickel-Base Superalloy with Use of Atom
Probe Field Ion Microscopy and Analytical Trans-
mission Electron Microscopy.
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At temperatures below 800 deg C, RSR 143 (76Ni-

1 3AI-9Mo-2Ta, at. %) exhibits a 20 % improvement in

stress capability over directionally solidified Mar-M200.
Pearson, et al. have ascribed this improvement to fine

scale secondary precipitates and have recommended
the stabilization of these precipitates through composi-
tional modification of the alloy. Such an objective in

alloy design would be more easily accomplished if the
composition of the precipitates and the surrounding
gamma matrix were known and if the kinetics for for-

mation and dissolution of such precipitates were un-

derstood. The question of kinetics has been ad-
dressed in an extensive transmission electron micros-

copy (TEM) study by Martin, et al. The small size of

these secondary precipitates hinders the determina-
tion of such compositions through current analytical

TEM techniques. These compositions can, however,
be determined using atom probe field ion microscopy
(APFIM), the principal technique employed in the

study.
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Thermosoiutal Convection during Directional So-
lidification. 2. Flow Transitions.
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G. B. McFadden, and S. R. Coriell. Mar 87, 13p
See also report dated Dec 84, PB85-1 72484.
Pub. in Physics of Fluids 30, n3 p659-671 Mar 87.
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alloys.

The effect of thermosoiutal convection on the solute

segregation in crystals grown by vertical directional so-

lidification of binary metallic alloys or semiconductors
is considered. Numerical results are obtained using

finite differences in a two-dimensional, time-depend-

ent model that assumes a planar crystal-melt inter-

face. The configuration is assumed to be periodic in
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the horizontal direction with a given period, and the

possibility of multiple flow states sharing the same
period is examined. The results are summarized in bi-

furcation diagrams of the nonlinear states associated

with the critical points of linear theory. The use of a
time-dependent numerical scheme results in gaps in

the bifurcation diagram where presumed unstable

states exist that cannot be computed by this proce-

dure. As the solutal Rayleigh number is varied, multiple

steady states, time-periodic states, and quasiperiodic

states may occur. The case is compared to the simpler

case of thermosolutal convection with linear vertical

gradients and stress-free boundaries, for which a
rather complete numerical treatment is possible

through the use of a simple spectral representation of

the nonlinear solution.
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Surface Segregation in Liquid Ga-Sn Alloys by AES
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The surface segregation of Sn in liquid Ga-Sn alloys

has been studied by Auger electron spectroscopy as a
function of bulk composition at 350 degrees G. The tin

was found to be strongly adsorbed at the surface. The
surface concentrations of Sn and Ga were calculated

from the Auger measurements using inelastic mean
free paths and backscattering factors estimated in

recent theoretical work. The values found for the sur-

face concentrations are essentially in agreement with

those deduced from surface tension measurements
using Gibbs adsorption theory assuming a monolayer
adsorption distribution.
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Magnetism and the Observation of NMR Lines in
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Previous measurements of the magnetic susceptibility

and the intensity of the 55Mn NMR line in a number of

periodic and quasiperiodic (i.e., icosahedral) Al-Mn
and Al-Mn-Si alloys suggested some correlation, in

that the 55Mn line intensity decreases as the magnetic
susceptibility increases. The correlation had led to the
tentative conclusion that the reduction of the 55Mn
line intensity is due to the magnetism, and that the
'magnetic' Mn atoms are not seen in the NMR. The
authors have found that the above correlation breaks
down in a very substantial way for hexagonal AI4Mn
which (i) shows a small magnetic susceptibility, and (ii)

no observable 55Mn line. Thus the reduction in intensi-

ty in the 55Mn NMR line in the icosahedral phase is not
necessarily due to its magnetism but may have its

origin in another line broadening mechanism.
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Cracking was first observed in the threaded area of
high pressure (4500 psi) fiberglass-wrapped compos-
ite-aluminum compressed gas cylinders and has re-
sulted in the leaking and rupture of a few of these cylin-
ders in the last three years. More recently, the neck

and threaded area of some fiberglass-wrapped com-
posite-aluminum and some seamless aluminum (type

3A1) cylinders have been visually inspected during the

normal periodic retest. As a result of this visual inspec-

tion at the time of retesting, several aluminum cylin-

ders were reported to show evidence of cracking in the

neck and threaded area. A group of these cylinders

was obtained for more detailed laboratory examination
to determine the extent of the cracking and to attempt
to assess the significance of the cracking. The report

describes the results of the laboratory tests on this

group of cylinders that were reported to have cracks.
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The effects of both sliding direction and tarnish films

on the unlubricated break-in behavior of Cu-3.5 w1%
Al, Cu 5 wt% Sn, and Cu 15 wt% Zn on AISI 52100
steel are compared. The tests were conducted on all

three alloys using a hemispherically tipped pin-on-flat

geometry. The present research compares the break-
in friction curves and track widths of these materials

as-polished, with a copper oxide tarnish coating, and
with testing in both unidirectional and reciprocating

sliding directions.
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The flexural strength and the single edge notch beam
fracture toughness of undoped Zr02 crystals, grown
by the skull melting technique, were examined from
room temperature to 1400 deg C. On heating the

toughness increased with test temperature to a maxi-
mum of 4.0 MPa/m at 1225 deg C then gradually de-
creased to 2.6 MPa/m. Upon cooling after a 20 minute
hold at 1250 deg C an increase in toughness to 5
MPa/m was observed at 1 200 deg C; upon cooling to

lower temperatures gradually diminished. The load-de-
flection curves for the flexural strength tests showed
marked non-linearity before failure for samples tested
on cooling. The temperature dependence of the ap-
parent yield stress suggests that initial yielding occurs
by slip above 1200 deg C but that from 1200 deg C to

1050 deg C the observed yielding is due to stress in-

duced tetragonal to monoclinic transformation.
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Depleted uranium alloys containing 0.75 wt% titanium
were prepared by gamma-quenching followed by aging
with five different aging time and temperature condi-
tions. The microstructural properties of the alloys were
studied by using the neutron powder diffraction

method and the small angle neutron scattering (SANS)
method. The Rietveld refinement of the powder diffrac-

tion patterns for the uranium phase indicated tw/o dis-

tinct aging stages for the alloy. In the first aging stage,
the distortion of the b-axis length and the unit cell

volume of the uranium phase increased with aging,

and reached a peak value at an aging condition be-
tween 500 deg C/100 s and 550 C/1000 s. In the
second aging stage, the above parameters decreased
with increasing aging. The entire profiles of the diffrac-

tion patterns of the aged samples (two phases) were
analyzed with multiphase Rietveld refinement to deter-

mine the amounts oi U2Ti (sigma-phase) as a function

of aging treatment. The particle size distributions of the
sigma-phase precipitates were determined from the

SANS data. The observed indentation hardness
versus aging conditions closely paralleled the aging
dependencies of the lattice distortion of the uranium
phase and the number of the precipitates.
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The suggestion in 1919 that precipitation would
harden alloys had an immediate impact on the devel-
opment of new alloys and led to a period of extremely
active interest in careful phase diagram determina-
tions. It also sparked a lively debate that had a lasting

impact on physical metallurgy and led to a forerunner
of dislocation theory.
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The study considered cavities produced in polycrystal-

line copper by high-temperature tensile creep. Experi-

mentally, the authors measured longitudinal sound-
wave velocities, both parallel and perpendicular to the
stress axis. Theoretically, the authors used a scat-

tered-plane-wave ensemble-average model to predict

the effects of voids on sound velocity.
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Various Al-Cu alloy powders were made by the Micro-
particle Processor, and their microstructure was stud-

ied by transmission electron microscopy. The powder
particles which sizes range from 3 nm to a few microm-
eters demonstrate different structural characteristics

ranging from amorphous to ordered crystalline inter-

metallic, depending upon composition and particle

size. Extended solid solubility was observed in all the
alloys examined. Some of the results obtained from Al-

Cu alloy powders will be shown and discussed. The
cooling rates needed to suppress crystallization in

some alloys will be calculated.
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Rapidly solidified powders of AI-8 wt% Fe exhibit four

distinct microstructures with increasing particle diame-
ter in the size range of 5 micrometer to 45 microme-
ters; microcellular alpha-AI; cellular alpha-AI; and AlFe
eutectic; and AI3Fe primary intermetallic structure.

Small powder particles undercool significantly prior to

solidification and typically exhibit a two-zone microcel-

lular-cellular structure in individual powder particles.

Larger particles experience little or no initial undercool-

ing prior to solidification and do not exhibit the two-

zone structure. The larger particles contain cellular,

eutectic, or primary intermetallic structures that are

consistent with growth rates controlled by heat extrac-

tion through the particle surface (external heat flow).
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In order to apply solidification theory to the interpreta-

tion of microstructures produced by rapid solidification,

several modifications are required. A modification is

presented here for alloy dendritic growth theory. For
alloys solidifying dendritically into undercooled melts,

solute redistribution dominates the relationship be-

tween growth rate and initial undercooling when the

initial undercooling Is smaller than the alloy freezing

range (difference between liquidus and solidus tem-
peratures). The fact has several important conse-
quences for the eutectic coupled zone boundaries and
for arrayed dendritic growth.
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The residual stresses in a shrink-fit specimen were
measured ultrasonically, using shear-horizontal (SH-)

waves transmitted and received by noncontacting
electromagnetic acoustic transducers. The presence
of stress induces a small change in the velocity of the

SH-waves. The difference in velocities of orthogonally
polarized SH-waves is measured with a simple time-

interval averaging system; the velocity difference can
be related to the difference of principal stresses. The
presence of material anisotropy (texture) also causes
relative velocity changes comparable to stress-in-

duced changes.
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General principles governing the liquid to solid trans-

formation at high rates can provide a unified frame-
work to understand the variety of processing ap-
proaches used in rapid solidification. These principles

can be divided into four areas: heat flow, thermody-
namics, nucleation, and growth kinetics. To a certain

extent, heat flow determines the relationship between
externally controllable processing parameters and the
internal fundamental solidification parameters. The
thermodynamics of metastable and non-equilibrium

solidification sets the possible range of solidification

product phases, while nucleation and growth kinetics

determine the detailed microstructural evolution. Se-
lected topics in these four areas are examined, includ-

ing the role of melt subdivision, undercooling and liquid

cooling rate on nucleation kinetics, and the role of

solute redistribution on growth kinetics.
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An icosahedral phase showing non-crystallographic

point group symmetry (M-3-5) and at the same time

sharp single crystal-like electron diffraction has recent-

ly been reported. In Al-Mn alloys, the phase is formed
at alloy compositions between 15 and 35 wt% Mn.
Several different techniques of rapid solidification pro-

vide sufficient melt undercooling to produce this

phase. The icosahedral phase has been found to solid-

ify in conjunction with other phases. One of these
phases, called T phase, was previously reported as a
product of solid state precipitation and is of interest

due to the striking resemblance of electron diffraction

patterns obtained from this phase and the icosahedral

phase. In the present paper the authors report prelimi-

nary studies of the crystallographic relationship be-

tween these phases: icosahedral, T and AI4Mn. The
study was performed using conventional and high-res-

olution transmission electron microscopy.
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Melt-spun ribbons of Al containing up to 15wt% Cr
were examined in the as-spun condition and after an-

nealing. The more concentrated alloys contained
multi-phase spherulites embedded in an alpha-AI

matrix: chemical microanalysis showed the average
composition of the spherulite core to be -f or - 2 wt%
Cr. The kinetics of precipitation at grain boundaries
and within the matrix were determined by TEM and x-

ray diffraction. Three very similar Al-Cr intermetallic

phases are present in the equilibrium phase diagram,

but most of the precipitates in the melt-spun ribbons

could be identified as AI7Cr.
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Structural design of superconducting magnets in

fusion energy devices requires reliable property data at

4 K. Nitrogen-strengthened AISI 304 and 316 stainless

steels are considered to be the best currently available

low temperature structural alloys on the basis of their

fabricability and their potential to meet the US fusion

research goals of combined yield strength and fracture

toughness at 4 K. The paper presents provisional

equations for the yield strength of 304- and 316-type
alloys at 4 K as a function of N content and grain size.
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The structure of rapidly cooled Al - 14 at. pet. Mn with

icosahedral symmetry is shown to be a three dimen-
sionally layered structure consisting of a periodic unit

cell.

701,214
PB88-152707 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Metallurgy Div.

Single Crystal Structure of Rapidly Cooled Alloys
with Icosahedral Symmetry: 2. Theoretical Analy-
sis-internal Modulations.
Final rept.,

M. Kuriyama, and G. Long. 1986, 9p
Pub. in Acta Crystallographica, Section A A42, pt3

pi 64-1 72, 1 May 86.

Keywords: 'Aluminum alloys, 'Manganese containing

alloys, 'Crystal structure, Electron diffraction. Single

crystals. Reprints, 'Icosahedral phase. Rapid quench-
ing (Metallurgy).

Applying traditional crystallographic analysis to a set of

electron diffraction patterns taken from a rapidly

cooled Al - 14 at. pet. Mn alloy, the authors have re-

constructed the reciprocal lattice patterns in complete
agreement with the observed icosahedral patterns.

The results lead to an atomic scale model which is de-

rived from two sets of modulations, each of which has
six independent modulation vectors. The resultant

structure is completely regular, and is shown to pos-

sess a unit cell with all the required symmetry proper-

ties. The relationship of this unit cell to 3D nonperiodic

Penrose tilings is shown.

701,215
PB88-157722 PC A06/MF A01
National Bureau of Standards (IMSE), Gaithersburg,

MD.
Institute for Materials Science and Engineering,

Metallurgy: Technical Activities 1987.

Annual rept.

Oct 87, 106p NBSIR-87/3615
See also PB87-1 36685.

Keywords: 'Metallurgy, Processing, Metals, Alloys,

Nondestructive tests, Chemical properties. Mechani-
cal properties. Corrosion, Wear, Electrodeposition,

Magnetic materials, Radioactive waste. Technical ac-

tivities.

The report summarizes the FY 1987 activities of the

Metallurgy Division of the National Bureau of Stand-

ards. The research centers upon the structure-proc-

essing-properties relations of metals and includes

alloys and on the methods of their measurement. The
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activities also include the generation and evaluation of

critical materials data. Efforts comprise studies of met-

allurgical processing, corrosion and wear, chemical
metallurgy, electrodepositlon, nondestructive charac-

terization and magnetic materials. The work described

also includes three cooperative programs with Ameri-

can professional societies and Industry; the American
Society for Metals (ASM) - NBS Alloy Phase Diagram
Program, the National Association of Corrosion Engi-

neers (NACE) - NBS Corrosion Data Program, the

American Iron and Steel Institute (AISI) - NBS Steel

Sensor Program, and the Aluminum Association. Work
in support of other government agencies includes a
major program to assist the Nuclear Regulatory Com-
mission in addressing the critical national problem of

disposing of high level nuclear waste in geologic re-

positories.

Plastics
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The effects of backing plates on the radiation dose re-

ceived by thin nylon films were calculated using re-

cently developed multilayer electron transport codes.
The film dose increased with increasing atomic
number of the backing plate. The estimated dose
could be off by a factor of 2 or more if the backing plate

were ignored in the calculations.
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It is assumed that the process of ferroelectric polariza-

tion of the beta phase of polyvinylidene fluoride (PVF2)
in response to the action of the external electric field in

direction perpendicular to the molecular axis and to

the film, involves movement of the chain twist bound-
aries. These boundaries, at which every chain is twist-

ed by 1 80 degrees, separate domains of opposite po-
larization. The energy barriers that are surmounted as
the boundary was advanced one repeat unit were cal-

culated and compared with the energy gained by re-

versing the polarization of an unfavorably oriented
repeat unit in an electric field that produces polariza-
tion in PVF2. It is suggested that the movement of
chain twist boundaries, in contradistinction to previ-
ously postulated models in which only one is twisted at

a time, provides a model for the poling of PVF2 that is

feasible energetically and kinetically. Theoretical mod-
eling, analogous to that for Bloch wall that separates
domains in magnetic materials, suggest that the proc-
ess of polarization might be described either as a diffu-

sion process or as the propagation of a soliton along
the chains.
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Polyethylene piping is currently in widespread use in

gas distribution in the United States, and represents
approximately 80% of new installation, Research that

is currently being performed on gas pipes often em-
ploys many different polyethylenes selected from the
large number of polyethylenes available for this use.

The variation in materials makes it difficult to compare
results from different research laboratories, or to com-
pare measurements earned out in the same laboratory

at different times. To avoid this difficulty Gas Research
Institute and the National Bureau of Standards (NBS)
have undertaken to provide a permanent store of one
particular polyethylene resin as well as piping and fit-

tings made from it which would provide a source of

well characterized materials for research related to

gas distribution systems. The report describes the
choice of this resin and the types and quantities of the
materials to be provided by NBS and the characteriza-

tions performed which include the determination of the
branch content, melt flow rate, molecular weight and
molecular weight distribution, density, and specific ten-

sile properties.
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Polycarbonates, a member of a select group of engi-
neering thermoplastics, have found applications to re-

place metals and glass where its strength and optical

properties are important. More recently, because of in-

tense competition from other thermoplastic formula-
tions, blends and alloys of polycarbonates are being
introduced. These blends and alloys optimally match
performance for the cost justified for specific applica-

tions.
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Expanded plastics are used extensively for thermal in-

sulation in cryogenic fuel facilities. Properties deter-
mined were thermal conductivity, thermal expansion,
strength and moduli in compression and in tension,

proportional limit, yield strength, ultimate strength, and
shear strength. Physical properties were determined
both parallel and perpendicular to the direction of foam
rise. The gas content of the specimens was deter-
mined using a gas chromatograph-mass spectrometer,
and the cell morphology was studied optically. Empiri-
cal procedures for estimating the temperature depend-
ent thermophysical properties are discussed. These
procedures utilize the characterization parameters for

molar gas concentration and cell morphology.
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The entropy theory of glass formation is used to pre-
dict the glass temperatures of a bulk polymer system

consisting of noncatenated rings. It is found that the
glass temperature of ring systems increases as the
molecular weight is lowered, while the glass tempera-
ture of linear polymers decreases with decreasing mo-
lecular weight. Quantitative predictions for cyclic and
linear poly(dimethylsiloxanes) and for cyclic and linear

polystyrene are made and compared to experiment.
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The deformation of MDI/BDO based segmented po-
lyurethanes has been studied by WAXS. The meridio-
nal portion of the MDI/BDO chain axis reflection

moves to larger d-spacings with increasing deforma-
tion. The position of the reflection varies from 0.770
nm at 0 percent deformation to 0.877 nm at 700 per-

cent stretch. At 700 percent stretch the reflection ex-
hibits continuous diffuse scattering along the fourth

layer line. This is evidence for a high degree of disor-

der between neighboring chains along the stretch di-

rection. Upon annealing the stretched sample the dis-

order is lost and the polymer crystallizes in the type III

crystal structure. The continuous change of d-spacing
with stretch indicates a continuous change in length of

the MDI/BDO repeated length with deformation. This
leads to the conclusion that the conformational energy
of the system is relatively insensitive to the butanediol
conformation and may be dominated by effects such
as hydrogen bonding and phenyl ring interactions.
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Changes in molecular weight distribution and in

sample volume were calculated for thermal degrada-
tion of a polymer. The thermal degradation scheme
consists of random scission initiation, depropagation
and disproportionation termination reactions. An un-
steady radical concentration was considered. There
are two parameters, normalized zip length z/chi sub 0
and radical number per initial chain length z' chi sub 0,

describing the thermal degradation scheme with an
unsteady radical concentration.
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Neutron scattering was used to investigate the molec-
ular mechanism of large strain deformation in epoxies.
Partially deuterated diglycidyl ether of bisphenol A
(DGEBA) was cured with either tri- or di-amines of dif-

ferent molecular weights. The change of the average
distance between crosslinks along the epoxy and the
amine linkages could easily be determined from the
shift in the positions of the scattering maxima.
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The results of creep and recovery experiments are re-

ported for two types of polyethylene, one a linear high

density homopolymer, and the other an ethylene-

hexene copolymer. Data were obtained at tempera-
tures in the range 23 degrees C to 57 degrees C and
creep times of from 10 sec to 4.33 x 100000 sec. In

order to approximate constant true stress conditions

all of the experiments were carried out at the same
value of applied stress (4 MPa) and the change in

strain during creep was in all cases less than 2 per-

cent. Comparison of these results with those from ear-

lier work on an ultra high molecular weight polyethyene

show that there is a great similarity in the behavior of

all three materials, and the behavior of all three can be
described quite well by a one-dimensional constitutive

equation consisting of two terms, one a hereditary

term and the other a plasticity term. It is further shown
that to a very good approximation the idea of time-tem-

perature superposition can be applied to the descrip-

tion of the hereditary term.
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Order-disorder transformations. High temperature.

Energy levels.

Energy analysis is used to determine the low energy
crystal structure for polytetrafluoroethylene in the 1 5/7
conformation. It is also used to determine the energies

of various conformational defects. The perfect struc-

ture has a motif of two left- and two right-handed mo-
lecular stems in a triclinic unit cell with parameters, a,

b, and gamma of 1.102 nm, 1.142 nm, and 121 de-

grees, respectively. A variety of other perfect struc-

tures with higher energies exist. None of these corre-

sponds to the experimentally observed metrically hex-

agonal cell containing one rotationally disordered

stem. Excess energies were calculated for rotationally

disordering defects such as molecules with the 15/7
conformation in a crystal of 54/25 molecules (and vice

versa), rotated setting angle, reversed hand, and the

2/1 conformation.
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Mechanical Preconditioning of Ultra High Molecu-
lar Weight Polyethylene at Small Uniaxial Deforma-
tions.

Final rept.,

J. M. Crissman, and L. J. Zapas. 1985, 12p
Pub. in Jnl. of Polymer Science, Polymer Physics Edi-

tion 23, n1 2 p2599-261 0 Dec 85.

Keywords: 'Polyethylene, 'Creep strength, 'Creep re-

covery, 'Plasticity tests. Mechanical properties, Crys-

tallization, Stress relaxation. Molecular weight, Time
dependence. Temperature, Reprints.

The results of creep and recovery experiments are re-

ported for a sample of UHMWPE at three different

temperatures and creep times in the range from 1 0 sec
to 1.47 X 100,000 sec. In order to approximate con-

stant true stress conditions all of the experiments were

carried out at the same value of applied stress (4MPa)
and the change in strain during creep was never more
than about 2%. Findings are cited.

Refractory Metals & Alloys
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Microsecond-Resolution Transient Technique for

Measuring the Heat of Fusion of Metals: Niobium.
Final rept.,

A. Cezairliyan, and J. L. McClure. 1987, 16p
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in International Jnl. of Thermophysics 8, n5 p577-

592 Sep 87.

Keywords: 'Refractory metals, 'Niobium,

*Fusion(Melting), Electrical resistivity. Heat of fusion,

Reprints.

A microsecond-resolution pulse-heating technique is

described for the measurement of the heat of fusion of

refractory metals. The method is based on rapid resis-

tive self-heating of the specimen by a high-current

pulse from a capacitor discharge system and measure-
ment of the current through the specimen, the voltage

across the specimen, and the radiance temperature of

the specimen as a function of time. Melting of the

specimen is manifested by a plateau in the tempera-

ture versus time function. The time integral of the

power absorbed by the specimen during melting yields

the heat of fusion. Electrical resistivity of solid and
liquid niobium at its melting temperature was also

measured.

701.229
PB88-147483 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Metallurgy Div.

Microstructural Characterization of Rapidly Solidi-

fied Nb-Si Alloys.

Final rept.,

L. Bendersky, F. S. Biancaniello, W. J. Boettinger,

and J. H. Perepezko. 1987, 9p
Pub. in Materials Science and Engineering 89, p151-
159 May 87.

Keywords: 'Niobium alloys. Solidification, Microstruc-

ture, Metastable state, Grain size. Glass, Reprints.

Rapidly solidified alloys of Nb-Si containing between
12 and 25 at .% Si are examined by analytical electron

microscopy to identify the phases present and the so-

lidification path. The phase Nb3Si is absent either as
the equilibrium tetragonal phase or the A15 phase.

Glass formation is observed in high Si alloys but is diffi-

cult and observed only near the chill side of melt spun
ribbons.

Solvents, Cleaners, & Abrasives
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Performance Tests for Graffiti Removers.
Final rept.,

J. R. Clifton, and M. Godette. 1986, lip
Pub. in ASTM STP (American Society for Testing and
Materials Special Technical Publication) 935, pi 4-24

1986.

Keywords: 'Paint removers. Paints, Performance crite-

ria, Masonry, Cleaning, Reprints, 'Crayon marks,

'Graffiti.

The defacing of the surfaces of masonry buildings with

graffiti has increased substantially during the past

decade, with removal cost exceeding several hundred
million dollars annually. An assortment of materials

have been used to remove graffiti with varying suc-

cess. The report discusses performance tests devel-

oped to form a technical basis for selecting effective

graffiti removers. Important considerations in develop-

ing the tests and criteria for graffiti removers were ef-

fectiveness in removing marks and effects on the ap-

pearance of masonry substrates. In developing per-

formance criteria, 'standard graffiti' were produced by
applying aerosol paints, crayons, lipstick, and felt tip

pens and markers to the surfaces of brick, sandstone,

limestone, and aluminum specimens. The effective-

ness of removers and their compatibility with masonry
substrates was determined by comparing the color

changes of unmarked, marked, and remover treated

masonry surfaces. Test methods were also developed
to determine the ability of removers to migrate into ma-
sonry.

Wood & Paper Products
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NBS (National Bureau of Standards) Voluntary
Product Standard: American Softwood Lumber
Standard (Amended 1986).

1 Jan 86, 30p NBS/PS-20/70
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Keywords: 'Softwoods, 'Lumber, 'Standards, Size

determination. Manufacturing, Surface roughness,

Structural timber. Dimensional measurement, Thick-

ness, Width, Inspection, Requirements.

The responsibility of the entire softwood lumber indus-

try for maintaining, in the public interest, nationally rec-

ognized size, grade, and inspection standards is rec-

ognized. The purpose of this Product Standard is to

establish voluntary standards for the size, grade, and
inspection of softwood lumber. This Product Standard

is intended to establish a common basis for uniform

industrywide inspection and grade-marking practices

for each piece of lumber which is produced and sold in

accordance with the provisions hereof.

General
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Progress Towards a Computerized Materials Data
System.
Final rept.,

J. R. Rumble. 1985, lOp
Pub. in Computerized Materials Data - A Workshop for

Ground Vehicle Engineering, p25-34 1985.

Keywords: 'Mechanical properties. Corrosion, 'Com-
puterized materials data. Computer applications.

A survey is given of progress towards developing a
comprehensive computerized materials data system.

The various supporting activities are identified.
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Progress of the VAMAS (Versailles Project on Ad-
vanced Materials and Standards) Surface Chemi-
cal Analysis Working Party.

Final rept.,

C. J. Powell. 1987, 6p
Pub. in VAMAS (Versailles Project on Advanced Mate-
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Workshops, Reprints.

A brief status report is presented on recent activities

and current plans of the Surface Chemical Analysis

Working Party of the Versailles Project on Advanced
Materials and Standards (VAMAS).
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Terminology Update - Fatigue and Fracture.

Final rept.,

C. G. Interrante 1985, 2p
Pub. in ASTM (American Society for Testing and Mate-
rials) Standardization News, p28-29 Nov 85.

Keywords: "Standards, 'Terminology, Documents,
Fatigue{Materials), Fractures, Reprints,

ASTM(American Society for Testing and Materials).

ASTM terminology standards are an essential part of

the development and use of ASTM standard docu-
ments. Possibilities for expanding the applicability of

terminology standards beyond the support of ASTM
standards are explored as an invitation to all members
of the Society to consider these wider uses. Approach-
es taken in ASTM Terminology Standards for fatigue

and fracture are used as examples.

MATHEMATICAL
SCIENCES

Analysis
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Generalized Exponential and Logarithmic Func-
tions.

Final rept.,

C. W. Clenshaw, D. W. Lozier, F. W. J. Olver, and P.

R. Turner. 1986, lip
Pub. in Computers and Mathematics with Applications

12B, n5-6p1091-1101 1986.

Keywords: "Generalized functions, "Exponential func-

tions, "Logarithm functions, Reprints.

Generalizations of the exponential and logarithmic

functions are defined and an investigation is made of

two possible versions of these functions. Some appli-

cations are described, including computer arithmetic,

properties of very large and very small numbers, and
the determination of functional roots.
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Polyadic Structure of Factorable Function Tensors
with Applications to High-Order Minimization
Techniques.
Final rept.,

R. H. F. Jackson, and G. P. McCormick. 1986, 32p
Pub. in Jnl. of Optimization Theory and Applications
51, n1 P63-941986.

Keywords: *Functions(Mathematics), Computation,
Optimization, Tensors, Reprints, Matrices, Factoriza-
tion, Halley method. Tangent hyperbolas method.

Factorable functions are shown to have arrays of Nth
order derivatives (tensors) which are naturally comput-
ed as sums of generalized outer product matrices (po-
lyads). The computational implications of this for high
order minimization techniques (such as Halley's
method of tangent hyperbolas) are investigated. A
direct derivation of these high order techniques is also
given.
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Generalization of the Eckart-Young-Mlrsky Matrix
Approximation Theorem.
Final rept.,

G. W. Stewart. Apr 87, lip
Sponsored by Maryland Univ., College Park. Dept. of

Computer Science.
Pub. in Linear Algebra and Its Applications 88-9, p31 7-

327 Apr 87.

Keywords: *Matrices(Mathematics), "Approximation,
Reprints, Eckart-Young theorem, Singular value de-
composition.

The Eckart-Young theorem solves the problem of ap-

proximating a matrix by one of lower rank. However,
the approximation generally differs from the original in

all its elements. In the paper it is shown how to obtain a
best approximation of lower rank in which a specified

set of columns of the matrix remains fixed. The paper
concludes with some applications of the generaliza-

tion.
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infinitely Divisible Pulses, Continuous Deconvoiu-
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A. S. Carasso. Aug 87, 36p
Contract ARO-63-82
Sponsored by Army Research Office, Research Trian-
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iant system, "Pulse probing, "Volterra equations.

The paper addresses the problem cf determining the
impulse response of a linear time invariant system, by
probing the system with a causal, C infinity approxima-
tion to the Dirac delta-function. The authors analyze
the ill-posed deconvolution problem which results from
a wide choice of possibly multimodal, infinitely divisi-

ble, probe pulses. The notion of infinite divisibility is

shown to play a key role when the system's response
is suspected of having nondifferentiable singularities.

The authors reformulate the Volterra integral equation

as a Cauchy problem for a linear partial differential

equation in two independent variables, and introduce

the concepts of partial and continuous deconvolution.

The authors then show that partial deconvolution of

the output waveform results in infinity error bounds for

the regularized solution and its derivatives under L2 a
priori bounds on the data noise and the unknown
system response. Using the Poisson summation for-

mula and FFT algorithms, the authors construct an ef-

ficient computational algorithm for performing continu-

ous deconvolution, given sufficiently long but finite

records of the probe pulse, and the output waveform.
The theory is illustrated with several examples of com-
putational reconstructions of singular elastic Green's
functions, from smooth synthetic noisy data.
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Further Results on Generalized Eiliptic-Type inte-

grals.
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Simple direct proofs of some recent results by Kalla.

Conde, and Hubbell for a generalized elliptic type inte-

gral (Appl. Anal., 22 (1986), pp. 273-287) are present-

ed. Furthermore, a new single term asymptotic ap-
proximation for the function is derived, which is superi-

or to the two term approximation given by these au-
thors.
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Generalized Stirling Approximations to N Factorial.
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Generalized asymptotic approximations to Gamma
(x-i-1), which contain an arbitrary parameter, are de-
rived both from the integral representation of the
Gamma function without assuming the knowledge of

the Stirling series, and through elementary rearrange-
ments of the Stirling series. By optimizing the arbitarary

parameter according to appropriate criteria, several
known Stirling-like approximations are recovered in a

unifying way. Furthermore, a new such asymptotic
series emerges, with a leading term that is as compact
as but numerically superior to the known Stirling ap-
proximations, meaningful on the entire interval -1 < x

< infinity, reasonably accurate even for x close to -1,

and has a singularity as x tends to -1 . It is pointed out

that these interesting results - arrived at by elementary
but generally applicable asymptotic techniques - can
be exploited in physics teaching to demonstrate the

power and utility of asymptotic methods in the analysis

of a variety of physics problems.
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Note on the Uniform Asymptotic Expansion of in-

tegrals with Coalescing End Point and Saddle
Points.
Final rept.,

C. Leubner, and H. Ritsch. 1986, 7p
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Contour integration.

For the uniform asymptotic expansion of certain types
of contour integrals, one of whose critical points is an
end-point of the interval of integration, a method alter-

native to Bleistein's is introduced and numerically

tested by way of a non-trivial physical example.
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Algorithm HFFT - High-Order Fast-Direct Solution
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R. F. Boisvert. 1987, 15p
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"Helmholtz equation. Two-dimensional calculations.

Three-dimensional calculations,

Discretizalion(Mathematics), HFFT algorithm.

HFFT is a software package for solving the Helmholtz
equation on bounded two- and three-dimensional rec-

tangular domains with Dirichlet, Neumann, or periodic

boundary conditions. The software is the result of com-
bining new fourth-order accurate compact finite differ-

ence (HODIE) discretizations and a fast-direct solution

technique (the Fourier method). In the paper the au-
thors briefly describe the user interface to HFFT and
present an example of its usage and several details of

its implementation.
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Fourth-Order-Accurate Fourier Method for the
Helmholtz Equation in Three Dimensions.
Final rept.,

R. F. Boisvert. 1987, 14p
Pub. in ACM (Association for Computing Machinery)
Transactions on Mathematical Software 13, n3 p221-
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Keywords: Fourier analysis. Elliptic differential equa-
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holtz equation, Discretization(Mathematics), Two-di-
mensional calculations, Three-dimensional calcula-
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The author presents fourth-order-accurate compact
discretizations of the Helmholtz equation on rectangu-
lar domains in two end three dimensions with any com-
bination of Dirichiet, Neumann, or periodic boundary
conditions. The resulting systems of linear algebraic

equations have the same block-tridiagonal structure as
traditional central differences and hence may be
solved efficiently using tho Fourier method. The per-

formance of the method for a variety of test cases, in-

cluding problems with nonsn:ooth solutions, is pre-

sented. The method is seen to be roughly twice as fasi

as deferred corrections and, in many cases, results in

a smaller discretization error.
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ware libraries, National Bureau of Standards, GAMS
system, Access, End use.

The Guide to Available Mathematical Software
(GAMS) is a classification scheme, a data base
system, and a printed catalog. GAMS provides a
framework for both the end-user scientist and the soft-

ware maintainer to handle large quantities of mathe-
matical and statistical software. The extensive prob-

lem-oriented GAMS classification scheme provides a
structure for organizing software for general purpose
mathematical and statistical computations. The soft-

ware currently cataloged in GAMS consists of approxi-

mately 2400 programs, sub-programs, and interactive

systems in some two dozen libraries. These libraries

are available on a variety of computers. Data about the
software and about library availability are stored in a
relational data base and are maintained using a variety

of software tools. Users access the data via an on-line

query system based on the classification scheme. The
printed GAMS catalog organizes information about the
software according to the classification scheme and in

several other useful ways.
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Expected 0(N) and 0(N sup 4/3) Algorithms for

Constructing Voronoi Diagrams in Two and Three
Dimensions,
J. Bernal. Nov 87, 44p NBSIR-87/3679
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Bentley, Weide and Yao have proposed an expected
0(N) cell technique for computing Voronoi diagrams in

two dimensions that does not generalize readily to

three. In this paper their work is further developed and
generalized to produce expected 0(N) and 0(N sup 4/

3) algorithms for constnjcting Voronoi diagrams in two
and three dimensions, respectively. Computational ex-
perience is presented for the algorithm in two dimen-
sions.
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Levenberg Marquardt algorithm, 'Least squares
method.

One of the most widely used methodologies in scientif-

ic and engineering research is the fitting of equations
to data by least squares, in cases where significant cb-
£c r /atlon errors exist in the independent variables as
v/eii as the dependent variables, however, the ordinary

least squares (OLS) approach, where all errors are at-

tributed to 'he dependent variable, is often inappropri-

ate. An aSternate approach, suggested by several re-

searchers, involves minimizing the sum of squared or-

thogonal distances batween each data point and the
curve described by the model equation. The authors
refer to this as orthogonal distance regression (ODR).
The paper describes a method for solving the orthogo-

nal distance regression problem that is a direct analog
of the trust region Levenberg-Marquardt algorithm.

The number of unknowns involved is the number of

model parameters plus the number of data points,

often a very large number. By exploiting sparsity, how-
ever, the authors algorithms has a computation effort

per step which is of the same order as required for the
Levenberg-Marquardt method for ordinary least

squares. The authors prove their algorithm to be glob-

ally and locally convergent, and perform computational
tests that illustrate some differences between ODR
and OLS.

Operations Research
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Modular System of Algorithms for Unconstrained
Minimization.
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'Unconstrained minimization.

The authors describe a new package. UNCMIN. for

finding a local minimizer of a real valued function of

more than one variable. The novel feature of UNCMIN
is that it is a modular system of algorithms, containing

three different step selection strategies (line search,

dogleg, and optimal step) that may be combined with

either analytic or finite difference gradient evaluation

and with either analytic, finite difference, or BFGS Hes-
sian approximation. The authors present the results of

a comparison of the three step selection strategies on
the problems in More, Garbow, and Hillstrom in two
separate cases: using finite difference gradients and
Hessians, and using finite difference gradients with

BFGS Hessian approximations. They also describe a
second package, REVMIN, that uses optimization al-

gorithms identical to UNCMIN but obtains values of

user supplied functions by reverse communication.
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The problem considered is the equality constrained
nonlinear programming problem. Many implementa-
tions of algorithms for solving such problems involve a
merit function to assess the step, i.e., a procedure for

deciding whether the next iterate is 'better' than the

current iterate. In a previous paper, the authors intro-

duced a merit function with desirable properties. The
function is differentiable, an unconstrained minimum
con-esponds to a solution of the original problem, and
its use will not interfere with q-superlinear conver-
gence. The major drawback is that the merit function

involves gradients of both the objective function and
the constraint functions and hence it is expensive to

use. In the paper, a related merit function which is

cheap to evaluate and easy to implement is described.

Some theoretical and numerical results are presented.
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Global optimization.

The volume contains a selection of the papers pre-

sented at the SIAM Conference on Numerical Optimi-
zation held in Boulder, Colorado on June 12-14, 1984.
The aim of the conference was to bring together re-

searchers and practitioners of numerical optimization

techniques to discuss the latest developments in the
important area of numerical computation. Three topics

were selected as the foci of the conference, namely
nonlineariy constrained optimizatior>, optimization soft-

ware, and global optimization. Eight speakers were in-

vited to give presentations on these topics. In addition,

contributed papers on all topics pertinent to numerical
optimization were solicited; approximately 90 papers
covering the spectrum from research in new methods
to novel applications were delivered. The conference
was attended by 248 people widely distributed among
government, industry, and academia.
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A tutorial outline of the polyhedral theory that underiies

linear-programming (LP)-based combinatorial problem
solving is given. Design aspects of a combinatorial
problem solver are discussed in general terms. Three
computational studies in combinatorial problem solv-

ing using the polyhedral theory developed in the past
fifteen years are surveyed: one addresses the sym-
metric traveling salesman problem, another the opti-

mal triangulation of input/output matrices, and the
third the optimization of large-scale zero-one linear

programming problems.

Statistical Analysis
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Precision instruments.

The authors' focus is the simple linear regression

model with measurement errors in both variables. It is

often stated that if the measurement error in x is small,

then we can ignore this error and fit the model to data
using ordinary least squares. There is some ambiguity
in the statistical literature concerning the exact mean-
ing of a small error. For example Draper and Smith
(1 981 ) state that if the measurement error variance in x

is small relative to the variability of the true x's, then
errors in the x's can be effectively ignored, see Mont-
gomery & Peck (1983) for a similar statement. Scheffe
(1983) and Mandel (1984) argue for a second criterion,

which may be informally summarized that the error in x
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should be small relative to (the standard deviation of

the observed Y about the line)/(slope of the line). We
argue that for calibration experiments both criteria are

useful and important, the former for estimation of x

given Y and the latter for confidence intervals for x

given Y. (Author)
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Analysis of variance. Least squares method. Correla-
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sis, 'STARPAC system. Subroutine libraries. Random
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STARPAC, the Standards Time Series and Regression
Package, is a library of Fortran subroutines for statisti-

cal data analysis developed by the Statistical Engi-

neering Division (SED) of the National Bureau of

Standards (NBS), Boulder, Colorado. Earlier versions

of this library were distributed by the SED under the

name STATLIB (Tryon and Donaldson, 1978). STAR-
PAC Incorporates many changes to STATLIB, includ-

ing additional statistical techniques, improved algo-

rithms and enhanced portability. STARPAC empha-
sizes the statistical interpretation of results, and, for

this reason, comprehensive printed reports of auxiliary

statistical information, often in graphical form, are

automatically provided to augment the basic statistical

computations performed by each user-callable STAR-
PAC subroutine. STARPAC thus provides the best fea-

tures of many stand-alone statistical software pro-

grams within the flexible environment of a subroutine

library.
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Two Pitfails of Using Standard Regression Diag-
nostics When Botli X and Y Have Measurement
Error.

Final rept.,

C. H. Spiegelman. 1986, 4p
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Keywords: 'Regression analysis, Measurement,
Errors, Reprints.

Modern data analysis produces models that are not

based on physical theory, but rather on a model that is

consistent with pictures of the data. When both X and
Y have errors, this can be risky because Important fea-

tures are hidden. Two examples are given which show
that systematic model departures and heteroscedasti-
city are not detectable in standard plots of the data.
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C. H. Spiegelman. 1985, 1p
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The purpose of the note is to show that a wide class of
location parameters satisfy Jensen's inequality. When
the expectation EX exists and I Is a convex function,
then Jensen's inequality states El(x) less than or equal
to l(EX). What the authors show is that for mu(a) loca-
tion parameter appropriately defined, mu(l(x)) less
than or equal to l(mu(x)).
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The chapter outlines some general principles for plan-

ning good experiments, e.g. randomization, replication,

and planned grouping (blocking). It describes some
classes of statistical designs for experiments, includ-

ing factorial and fractional factorial designs, complete
and incomplete block designs, Latin and Youden
squares, and response - surface designs. A selected

set of specific plans is provided for each class.
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Two theories of error are identified, and their possible

justifications assessed. They are the 'orthodox theory'

based on the familiar distinction between random and
systematic errors and the 'randomatic theory' which
dispenses with the distinction and treats all errors as
the orthodox theory treats random errors.
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Posed Problems.
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Computing confidence intervals for functions phi(x) ==

(w sup T)x where Kx=y-i-e and e is a normally distrib-

uted error vector. Is a standard problem in multivariate

statistics. In this work, the authors develop an algo-

rithm for solving this problem if additional information,

X = or > 0, is given. Applications to estimating solu-

tions to integral equations of the first kind are given.
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A set of data dealing with viscosity measurements of

filled and plasticized elastomer compounds was origi-

nally analyzed using the Box-Cox Transformation. In

the paper the data are reanalyzed by a different tech-

nique, the 'Row Linear Model'. The advantages of the
approach are discussed in detail.
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Regression data are on occasion obtained from a set
of sites in a planar or geographical region. The residu-
als from the regression may be spatially autocorrelated
if location information is not included in the regression.
The spatial relationships among randomly distributed

sites can be described by the dual of the Voronoi dia-

gram, and the dual can be used to define a spatial

weight matrix in the Moran statistic to test spatial auto-

correlation of residuals from ordinary least squares re-

gression. Software for constructing the Voronoi dia-

gram and Its dual in a possibly non-convex bounded
polygonal region, and for computing the Moran statis-

tic, is described. The test is used in calibrating temper-
ature using pollen data for paleoclimatic estimation.
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In an errors-in-variables regression model, the least

squares estimate is generally inconsistent for the com-
plete regression parameter but can be consistent for

certain linear combinations of this parameter. The au-

thors explore the conjecture that, when least squares
Is consistent for a linear combination of the regression

parameter, it will be prefened to an errors-in-variables

estimate, at least asymptotically. The conjecture Is

false, in general, but it is true for important classes of

problems. One such problem is a randomized two-
group analysis of covariance, upon which they focus.
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The paper discusses the process of assessing the un-

certainty of measurement results through error analy-

sis. The authors restrict the discussion to sources of

errors, measurement errors, modelling errors, and cali-

bration errors In the context of physical experiments.
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It Is well-known that the ordinary least squares (OLS)
estimator Beta of the slope and intercept parameters
In a linear regression model with errors of measure-
ment for some of the independent variables (predic-

tors) is inconsistent. However, Gallo (1982) has shown
that certain linear combinations of Beta are consistent-

ly estimated by the corresponding linear combinations
of Beta. In the paper. It is shown that under reasonable
regularity conditions such linear combinations are

(jointly) asymptotically normally distributed. Soma
methodological consequences of the authors results

are given In a companion paper (Carroll, Gallo and
Gleser, 1985).
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The invention discloses an improved specimen cell for

maintaining a scanning electron microscope specimen
under nearly physiological conditions during observa-
tion when said specimen includes liquids having a rela-

tively high vapor pressure. A cavity in the specimen
cell mounts an open or closed specimen module which
is scanned by the electron beam through a small aper-

ture. During preparation of the electron microscope for

observation, the aperture is closed by a door so as to

prevent evaporation of liquids from the specimen. The
door is mechanically or electronically opened to facili-

tate observation thus minimizing the exposure of the

specimen to the desiccation and/or destructive

vacuum effects.
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Theoretical Model for the Binding of CIs-

Pt(NH3)2(2-H)to DNA.
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K. J. Miller, E. R. Taylor, H. Basch, M. Krauss, and
W. J, Stevens. 1985, 15p
Pub. in Jnl. of Biomolecular Structure and Dynamics 2,
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Keywords: 'Deoxyribonucleic acid. Stability, Reaction
kinetics, Ligands, Reprints, 'Binding energies.

The binding of cis-Pt(NH3) 2 B(sub 1) B(sub 2) to

bases B{sub 1 ) and B(sub 2) of DNA is studied theo-
retically. The components of the binding are analyzed
and a model structure is proposed for the intrastrand

binding to the d B(sub VpdB(sub 2) sequence of a
kinked double helical DNA. Quantum mechanical cal-

culations of the liquid binding energy indicates that

Pt-i-2 binds to N7(G), N3(C), 02(C), 06(G), N3(A),
N7(A), 04(T) and 02CT) in order of decreasing binding

energy. Conformational analysis provides structures of

kinked DNA which yield a proper placement of base
atoms involved in complex formation. Only bending
toward the major groove allows the construction of ac-
ceptable square planar complexes. Examples are pre-

sented for kinks of -70 deg and -40 deg at the receptor
site to orient the base pairs for ligand binding to B1 and
B2 to form a nearly square planar complex.
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The authors have studied three cyclic peptides,

cyclo(Val-Pro-Gly)2, cyclo(Phe-Pro-D-Ala)2 and
cyclo(Gly-Pro-D-Ala)2, in the crystalline powder form
using 13C MAS NMR. A comparison of chemical shift

differences between the beta- and gamma-carbons of

the proline ring suggests that the Val-Pro and Phe-Pro
peptide bonds are cis and that the Gly-Pro bonds are
trans. These results for crystalline samples agree with

those obtained in solution and are verified by crystal

structures of cyclo(Phe-Pro-D-Ala)2. Solid state relax-

ation data show that the disorder reported at one pro-

line ring in the crystal structure of the latter peptide
results from ring motion. A ring correlation time of

1.4x10-11 is obtained when the relaxation data are

analyzed using the two site exchange model suggest-
ed by the crystal structure.
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Reprints.

The thermodynamics of the conversion of aqueous
glucose to fructose has been investigated using both
heat-conduction microcalorimetry and high pressure
liquid chromatography (HPLC). The reaction was car-

ried out in both aqueous TRIS/HCI buffer and in aque-
ous phosphate buffer in the pH range 7 to 8 using the

enzyme glucose isomerase and the co-factors CoCI2
and MgS04. The temperature range over which this

reaction was investigated was 298.1 5 to 358.1 5 K. The
authors have found that the enthalpy of reaction is in-

dependent of pH over the range investigated. A com-
bined analysis of both the HPLC and microcalorimetric

data leads to the following results at 298.1 5 K; delta G
= 349 -H or - 53 J/mol, delta H = 2.78 -i- or - 0.20 kj/

mol, and delta C = 76 -f or - 30 J/mol K. The stated

uncertainties are based upon an analysis of both the

random and systematic errors inherent in the meas-
urements. Comparisons are made with literature data.

The percent conversion of glucose to fructose has
been calculated for the temperature range 300 to

373.15 K.
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The mammalian cAMP-dependent protein kinases
have regulatory (R) subunits that show substantial ho-

mology in amino acid sequence with the catabolite

gene activator protein (CAP), a cAMP-dependent gene
regulatory protein from Escherichia coli. Each R su-

bunit has two in-tandem cAMP binding domains, and
the structure of each of these domains has been mod-
eled by analogy with the crystal structure of CAP. Both
the type I and II regulatory subunits have been consid-

ered, so that four cAMP binding domains have been
modeled. The binding of cAMP in general is analogous
in all the structures and has been correlated with previ-

ous results based on photolabeling and binding of

cAMP analogues. The model predicts that the first

cAMP binding domain correlates with the previously

defined fast dissociation site, which preferentially

binds N6-substituted analogues of cAMP. The second
domain corresponds to the slow dissociation site,

which has a preference for C8-substituted analogues.
The model also is consistent with cAMP binding in the

syn conformation in both sites. Finally, this model has
targeted specific regions that are likely to be involved

in interdomain contacts. This includes contacts be-

tween the two cAMP binding domains as well as con-
tacts with the amino-terminal region of the R subunit
and with the catalytic subunit.
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Conformational transitions for a series of imperfect pa-
lindromes related to the dodecamer
d(CGCGAATTCGCG) have been investigated. These
sequences are; two isomeric 13-mers-
d(CGCAGAATTCGCG) (13-merl) and
d(CGCGAATTACGCG) (13-merl), 17-mer
d(CGCGCGAATTACGCGCG) and 15-mer
d(CGCGAAATTTACGCG). Insertion of a single-ade-

nine nucleotide prevents these sequences from being
self-complementary. Analysis of thermodynamic pa-
rameters derived from the melting profiles together
with other data at higher concentrations (NMR and ca-
lorimetry) indicates that the insertion of the additional

nucleotide which lacks a complement in the opposite
strand does not change the enthalpy of the duplex for-

mation, but does alter the number of stable nucleation

configurations. The relative position of the insertion

within the self-complementary sequence determines
the equilibrium between the duplex form and the
single-stranded hairpin loop. C-G segments separated
by the insertion from the rest of the molecule can un-

dergo an independent conformational transition at

high salt concentration, probably to the Z form.
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The complex of RNase A with uridine-vanadate (U-V),

a transition-state analog, has been studied with (51)V

and proton NMR spectroscopy in solution and by neu-
tron diffraction in the crystalline state. Upon the addi-

tion of aliquots of U-V at pH 6.6, the ((C sup epsilon-H))

resonances of the two active site histidine residues

1 1 9 and 1 2 decrease in intensity while four new reson-

ances appear. These four resonances are assigned to

His-119 and His-12 in protonated and unprotonated
forms in the RNase-{U-V) complex. The results of both
proton NMR in solution and neutron diffraction in the

crystal are compared and interpreted in terms of the

mechanism of action of RNase.
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Artificial phospholipid vesicles (liposomes) have re-

cently been investigated as possible models for mem-
brane-bound biological calcification processes, such
as those which occur in matrix vesicles. An effective

way to induce mineral formation in liposomes Is to pre-
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fill their aqueous interiors with buffered phosphate so-

lutions and then, with the addition of cationophores.

make the enclosing membranes permeable to

Ca2-|-ion fluxes from physiological-like external solu-

tions. Using the procedure, it was found that at pH 7.4

crystalline apatite readily formed in the microinteriors

of the liposomes. If Mg2+ was encapsulated along
with the phosphate, amorphous calcium phosphate
was the initial product. The latter phase was unstable,

however, and hydrolyzed to apatite. The accumulation
of intraliposomal precipitate was also found to disrupt

the membrane covering and induce precipitation in the

external solution phase as well. These precipitation

events parallel in many ways those which appear to

occur in matrix vesicles and suggest that liposomes
could be useful vehicles for investigating, in vitro, pos-
sible effects native membrane constituents may have
on the calcification process. One such constiuent,

phosphatldylserine, was found to retard extraliposomal

precipitation.
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Flow injection analysis is a continuous-flow method
based on the introduction of a sample aliquot into a
moving, nonsegmented carrier stream. As the injected

sample is transported through the system, it under-
goes controlled dispersion and can be chemically and/
or physically treated by the introduction of appropriate
reagents or processing. The results of the sample
treatment can then be quantitated using suitable flow-

through detectors. A novel flow injection analysis

system is being developed which utilizes an immuno-
specific reactor and incorporates many features over
current solid-phase immunoassays. In the immunor-
eactor system, free antigen (the analyte) competes
with antigen covalently coupled to the surface of

marker-loaded liposomes for binding to antibodies im-

mobilized in the reactor column.
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The thermodynamics of the conversion of aqueous L-

aspartic acid to fumaric acid have been investigated
using both heat conduction microcalorimetry and high-
pressure liquid chromatography. The reaction was car-
ried out In aqueous phosphate buffer over the pH
range 7.25 to 7.43, the temperature range 13 to 43
degrees C, and at ionic strengths varying from 0.066 to
0.366 mol/kg. Calculations have also been performed
which give values of the apparent equilibrium constant
for the conversion of L-aspartic acid to fumaric acid
and ammonia as a function of temperature, pH, and
ionic strength.
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The hypothesis that all native celluloses are compos-
ites of two crystalline polymorphs, I alpha and I beta, is

further explored using solid state (13)C NMR tech-

niques. Spectra of several algal and higher plant cellu-

loses and the effects of acid hydrolysis and mechani-
cal heating are investigated. No significant alteration of

the I alpha and I beta ratios is seen upon hydrolysis of

a cellulose from cotton linters. However, both beating
and hydrolysis are seen to enhance the I beta propor-

tion in an algal cellulose obtained from Cladophora.
Methods of enhancing the crystalline core resonances
are used to verify that unit cell inequivalence rather

than crystal surface chains determines the crystalline

resonance profiles. These studies indicate that the C4
resonance region, from 88-92 ppm in all native cellu-

loses is a faithful monitor of unit cell inequivalences.
Also, the higher plant celluloses contain a much small-

er fraction of the la crystalline form than originally pro-

posed. The possibility even exists that the higher plant

celluloses represent the pure I beta form. If so, the cor-

responding unit cell contains more than the usually ac-

cepted four non-equivalent anhdroglucose residues.
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Dielectric data from 0.01 Hz to 1 billion Hz are given for

fresh leaves of Crassuia portuiacea (Jade plant), liquid

extracted from such leaves and extracted liquid con-
taining a synthetic polymer film. Features associated
with the bulk electrolyte, the cell walls and the electri-

cal double layer at the electrodes of the specimen
holder are clearly delineated in the data. A synthetic

film is shown to produce interfacial polarization that

appears quite similar to that due to cell walls. Interpre-

tation of the data is given in terms of ionic movement
through the leaf structure. The data presented here
are intended to be a prototype for live tissue data and
used, for example, to design synthetic dielectric phan-
tom materials.

Clinical Chemistry

701.275
PB87-161709 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Polymers Div.

Calcium Phosphate Saturation Levels In Ultrafii-

tered Serum.
Final rept.,

N. Eidelman, L. C. Chow, and W. E. Brown. 1987, 8p
Sponsored by American Dental Association Health
Foundation, Chicago, IL.

Pub. in Calcified Tissue International 40, p71-78 1987.

Keywords: 'Calcium phosphates, Serum(Blood), Tis-

sues, Chemical analysis, Reprints.

Calcifications occurring in arteriosclerotic plaque and
Other pathological deposits are important health con-
cerns, and the nature of these deposits and their

mechanisms of formation warrant investigation. Crys-
tals of the relevant calcium phosphates were equili-

brated with the undiluted ultrafiltered human serum
(u.f.s.) at 37 degrees C by constant stirring and periodi-
cally removing samples for calcium and phosphate

analysis and for pH measurement. The ion activity

products of DCPD and OCP in u.f.s. under C02 indi-

cate that the concentrations of calcium and phosphate
complexing agents (except bicarbonate) are quite low.
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A better knowledge of the pathological calcification

mechanisms should provide a rational basis for their

control. In the present study, dicalcium phosphate di-

hydrate (DCPD, CaHP04-2H20) was used as a source
of calcium and phosphate ions to investigate the
mechanism of formation of more basic and more insol-

uble calcium phosphates in ultrafiltered serum (u.f.s.)

DCPD crystals were suspended in u.f.s. at 37 C by con-
stant stirring; samples were removed periodically for

calcium and phosphate analysis and pH measure-
ment. Occasionally, samples of solids were removed
for X-ray diffraction. The experiments were earned out
both with and without a 5.5% C02 atmosphere. After

initially becoming saturated with DCP, the u.f.s. com-
position changed and became saturated with respect
to octacalcium phosphate (OCP, Ca8H2(P04)6-
5H20). At this point OCP crystals were detected in the
solid phase by X-ray diffraction.
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Standard Reference Material.

A solution is prepared by adding a fixed amount of

water to a mass X of solute. Let Y denote the meas-
ured concentration of a particular analyte in the result-

ing solution. The relation between Y and X is modeled
as linear regression through the origin, Y = thetaX +
e, where e is random measurement error and X is ob-
served without error. The problem consists of setting

tolerance limits for the true analyte concentration
thetaX with respect to a nonnormal population of

masses, X. The available data consist of a small

sample of (Xi.Yi) pairs (i = 1 n), plus a large sample
of masses Xi (i = n+ 1 N). The limits for the distribu-

tion of concentration are based on order statistics of X
and an estimate of theta. The problem arose in setting

tolerance limits for a human serum standard reference
material at the National Bureau of Standards. The au-
thors solution has application to other tolerance limit

problems where data on a covariate may be obtained
inexpensively.

701,278
PB88-120928 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Organic Analytical Research Div.
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The authors describe a method for the determination
of retinol, a-tocopherol, and Beta-carotene in serum.
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using a liquid-chromatographic separation with wave-
length-programmed ultraviolet/visible absorbance and
amperometric electrochemical detection with a glassy

carbon eletrode. After protein denaturation and addi-

tion of an internal standard, tocol, 250-microl samples
are twice extracted with hexane. The reversed-phase,
gradient-elution chromatographic separation provides
baseline resolution of: the all-trans isomer of retinal

from the cis isomers, alpha from gamma-tocopherol,
and all-trans-Beta carotene from alpha-carotene and
from cis Beta-carotene isomers. The linearity of re-

sponse and the detection limits for the two detectors

for the three analytes are measured. A comparison of

the values obtained for serum extracts shows good
agreement between the absorbance and electro-

chemical detectors.
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A general review of the sources of error associated
with the use of reference and ion-selective electrodes

is presented. In the case of indicator electrodes, topics

considered include types of interferences, ionic distri-

bution and speciation, fouling, water activity, and the

effect of disease states and therapy. Detailed consid-

eration is given to the reference electrodes and the

factors which affect their performance. Of primary con-
cern is the liquid junction which is the site of most of

the reference electrode problems. Factors such as the

electrolyte composition and structure of the salt

bridge, streaming and tip potentials, and suspension
effects are discussed with suggestions for minimizing

their influence on the reference electrode. Problems
associated with various types of electrode drift is also

treated. Finally, no matter how perfect the measure-
ment system and solution conditions, accurate results

cannot be achieved if the electrode system is not cali-

brated properly. Sources of calibration errors, such as
preparation and matrix effects, will be discussed. The
general concept of reference materials and methods is

presented, followed by a more detailed discussion of

present and future reference materials for pH, gases,
and electrolytes.

Clinical Medicine
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Mineral deposits from human aortas and bioprosthetic

devices implanted in experimental animals show close
similarities in chemical compositions, solubility and
structural characteristics. Chemical analyses show
compositions corresponding to a Na, Mg, COS substi-

tuted apatitic calcium phosphate. The data indicate

that the deposits can be represented by a series of

carbonate-substituted products, arising from OCP that

has hydrolyzed to varying degrees. Dissolution of de-
posits can be described kinetically as a surface con-
trolled rate process. The similarities in the two types of

deposits suggest that they form by a common mecha-
nism (e.g., OCP could be the precursor for both depos-
its).
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The report describes the design and performance of a
synthetic material that has the same dielectric heating

characteristics as living muscle in the 1-1000 MHz fre-

quency range. This dielectric phantom is a combina-
tion of four components: (1 ) a 50/50 solution of ethyl-

ene carbonate and propylene carbonate chosen to

have the same dielectric constant as water, (2) an or-

ganic salt to provide the same conductivity as biologi-

cal electrolytes, (3) flakes of polyethylene terephtha-

late to provide the interfacial polarization that occurs at

cell walls in biological tissue and (4) an inorganic and/
or polymeric gelling agent to provide mechanical rigidi-

ty. The resulting composite material is more stable to

biological attack and drying than are existing aqueous
based phantom materials, and its dielectric properties

are more closely matched to those of natural tissues

over most of the frequency range from 1-1000 MHz.

Cytology, Genetics, & Molecular
Biology
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The structure of form II crystals of bovine pancreatic

trypsin inhibitor has been investigated by joint refine-

ment of x-ray and neutron data. Crystallographic R fac-

tors for the final model were 0.200 for the x-ray data
extending to 1 Angstrom resolution and 0.197 for the

1.8 Angstrom neutron data. The model was strongly

restrained, with 0.020 Angstrom r.m.s. departure of

bond lengths from their ideal values and 0.019 Ang-
strom r.m.s. departure of planar groups from planarity.

The resulting structure was very similar to that of crys-

tal from I (r.m.s. deviation for main chain atoms was
0.40 Angstrom); nevertheless larger deviations were
observed in particular regions of the chain. Twenty out

of sixty three ordered water molecules occupy similar

positions (deviation less than 1 Angstrom in both

models. Eleven amide hydrogens were found to be
protected from exchange after three months of soak-

ing the crystals in deuterated mother liquor at pH 8.2.

Their locations were in excellent agreement with the

results obtained by two-dimensional NMR, but the

rates of exchange are much lower in the crystalline

state.

Dentistry
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Liposomes prepared from 6.3:1.8:0.9:1.0 molar mix-

tures of phosphatidylcholine, dicetyl phosphate, cho-
lesterol, and phosphatidylserine, respectively,

(PS(+)liposomes) were compared with similarly pre-

pared liposomes without the phosphatidylserine (PS(-

)liposomes) for their effect on calcium phosphate pre-

cipitate formation in aqueous solutions at pH 7.4 and
22 degrees C. In the present study, Ca(2+) losses re-

sulting from intraliposomally confined precipitation

were found to be marginally greater in PS(+) lipo-

somes due primarily to a larger volume of entrapped
PI available for reaction in these liposomes. However,
with the addition of PI to the external solution, the re-

verse was observed, i.e., considerably less Ca(2-|-)

was lost in PS(+) than in PS(-) suspensions, a result of

markedly less X-537A-induced precipitate forming out-

side PS(-i-)liposomes.
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Landmark advances in the history of restorative com-
posites have been delineated in order to discuss im-

proved composites effectively. The paper deals with

the first author's experience in the area of develop-

ments in composite research beginning in the early

1 950's when the shortcomings of silicate cements and
methyl methacrylate unfilled resins stimulated re-

search to improve esthetic direct restorative materials.

This limited review includes the advances made possi-

ble through the development of composites that incor-

porated, separately or in combination, epoxy resins,

spherical reinforcement particles, semiporous glass

filler particles, x-ray opacity, etc. Also discussed is the

effect, beneficial to dentistry, of the acid etch tech-

nique on the application of composites and the prom-
ise of further refinements in materials and techniques.
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Dental composite restorative materials have been im-

proved in their physical properties and manipulation

characteristics. Further improvements are required

before they can be used in load bearing areas. Also,

dentin bonding adhesion needs strengthening.
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An aqueous solution of 0.1% Na2S (pH = 9) is an ef-

fective medium for inducing discoloration in esthetic

dental restorative materials containing base metal

contaminants. Glass ionomer cements exhibited great-

er discoloration due to base metal contaminants than
did composite resin materials containing equivalent

amounts of the same metal.
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One disadvantage of acrylic resin teeth is that they
abrade easily. Two new denture tooth materials are re-

ported as more resistant than conventional materials

to wear and chemical degradation. IPN (Dentsply) and
Isosit were compared with conventional acrylic tooth,

Bioform, for in vitro wear resistance. Specimen disks

were processed exactly as denture teeth are. To simu-
late the long-term effects of foods, the disks were pre-

conditioned for one week at 37 deg C in 75% ethanol
or distilled water (control). Wear was generated with a
stainless steel pin by the pin-and-disk apparatus de-
scribed by McKinney. The results suggest that IPN and
Isosit denture teeth would wear much better under in-

traoral conditions than the conventional acrylic resin

teeth.
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The diametral tensile strength (DTS) is a property de-
scribed by ADA/ANSI Specification 27 for characteriz-
ing dental composite restoratives (DCR). Since the ap-
proval of Specification 27 in 1977, numerous new
DCR's have been developed. These are often quite
different in terms of filler and filler type, resin matrix
and method of curing. A question naturally arises as to
the applicability of the diametrical tensile test (DTT) to
the newer systems DTT is suited only for truly brittle

materials. Materials which plastically deform would
produce erroneous DTS values and also would be ex-
pected to display strain rate sensitivity. Linear regres-
sions of DTS vs log CS showed weak to moderate de-
pendency for all materials tested as did the correlation
coefficients which ranged from 0.10 to 0.50. Statistical

analysis correlate composites behaved in sufficiently

brittle manner to conclude that the DTT is valid for

evaluation of the tensile strength of newer composites.
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The quest for a durable, esthetic, adhesive and bio-
compatible material suitable for the restoration of lost
tooth structure has long challenged dental materials
researchers. A significant step toward the realization
of this goal was the development of resin based dental

composites which overcame many of the shortcom-
ings of the silicate cements (a purely inorganic com-
posite) and unfilled resin restoratives (a purely organic
composite based on methyl methacrylate and its poly-

mer). The synthesis of BIS-GMA (an offspring of the

marriage of epoxy and acrylate chemistry) by Bowen,
ushered in the modern era of resin based dental com-
posite restorative materials and also dental sealants.

Efforts to enhance the durability and range of applica-

tions (e.g. posterior as well as anterior fillings) of dental

composites include optimization of the types, sizes,

shapes and volume of the dispersed phase, reductions
in residual vinyl unsaturation and polymerization

shrinkage of the resin phase, and the development of

more effective interfacial bonding phases.
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The research associate program in dental materials at

the NBS is briefly described. Opportunities for collabo-

rative research are presented; specific programs are
cited. This is an introductory article which will be fol-

lowed by others in 'Update'.
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Pin-and-disc wear and Knoop Hardness measure-
ments were made on three commercial glass-ionomer
cements having slightly different compositions. The
specific objective was to determine whether these ce-
ments have potential for use in posterior teeth, and if

not, what modifications in composition and structure

would be appropriate to enhance their performance.
The specimens were pre-conditioned in air, water, or

lactic acid at 37 deg C for one week prior to being
wear-tested. Although differences among the samples
were noted, some common trends were observed.
From changes in hardness, before and after storage,

two opposing trends were observed. The trend in-

volved continued cross-linking and possible dehydra-
tion, resulting in a substantial increase in hardness.
The other trend involved softening from penetrant
liquid absorption and a concomitant decrease in hard-
ness.
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An in vitro experimental caries model is described in

which an uitramicro system of analysis was used
during simulated decay to study the composition of
fluid in micro wells drilled within human enamel. In this

experiment, hydrochloric acid was used as the demin-
eralizing agent because the results could be directly

compared to recent bench-scale studies using a two-

compartment diffusion cell. The two sets of results

agree in principle and generally confirm an earlier 'dif-

fusion-controlled' caries model. Furthermore, the re-

sults are contrary to caries models based on the as-
sumption that the rate-controlling process is release of

ions from the enamel crystal surfaces because: (1)

The solutions at various points in the lesion remained
satured during the attack, although a highly deminera-
lized lesion was used in the experiment, and a high
degree of undersaturation was used to drive the de-
mineralization, (2) The Ca/P ratio in the lesion solution

increased during the demineralization. (3) The calcium
and phosphate concentrations increased during the
demineralization above their initial values although
there was no concentration gradient for hydrochloric
acid in this system. (4) Small membrane potentials de-
veloped during the demineralization, indicating that the
tooth surface was permselective. (5) The directions of

the changes in the concentrations of all the ions in so-
lution could be predicted from the permselectivity

using the 'diffusion-controlled' model. These results

have major implications relative to the design of theo-
retical physicochemical models employed to elucidate
the mechanism of caries.
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A brief description of the research program in dental
materials is presented. The overview is a prelude to

subsequent articles which will appear. Items of specific

interest to dental laboratories are cited including re-

search on dental investments and casting of dental
alloys.
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The in vivo wear process of dental composite restora-

tions is believed to be accelerated by a chemical soft-

ening mechanism. The degree of polymerization can
be increased by raising the curing temperature which,
in turn, decreases the diffusion rate of foreign sub-
stances within the dental composites. Accordingly, the
extent of chemical softening can be mitigated by im-

proving the degree of polymerization.
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Calcium phosphate precipitation can be induced within

liposomes containing buffered inorganic phosphate by
the ionophore-mediated loading of calcium ions. Nega-
tive staining, positive staining for thin sectioning, and
freeze-fracture electron microscopy were used to

characterize these synthetic vesicles and to evaluate
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the liposome-mineral interactions resulting from apa-
tite formation. Suspensions of phosphate (0-50 mM
KH2P04)-encapsulated liposomes were prepared
from mixtures of phosphatidylcholine, dicetyl phos-
phate, and cholesterol in the molar ratios of 7:2:1. Pre-

cipitation reactions were initiated by first suspending
the liposomes in a buffered solution containing calcium

(1 .3-2.2 m Ca(N03)2) and then adding the cationic ion-

ophore X-537A. All experiments were carried out at 22
deg C, pH 7.4, and 240 mosm.
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Recently, Dibdin et al., (1986) found concentrations of

potassium in plaque fluid lower than previously report-

ed. These authors attributed the higher levels reported
in other studies to prolonged sample storage. In the

paper a rapid ion selective micro electrode technique
was used to study the effect of sample storage and
fluid separation procedures on potassium concentra-
tions in fasting plaque. The potassium concentrations

obtained, 64 plus or minus 8 mmol/L N=28 were simi-

lar to previous values and indicate that differences in

sampling techniques may be responsible for the lower
values obtained by Dibdin et al., (1986). The high

levels of potassium and other ions in plaque fluid

appear to indicate a poor exchange between plaque
fluid and saliva.
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After decades of research, a combined dentin and
enamel bonding method developed at the Paffen-

barger Research Center, National Bureau of Stand-
ards, is beginning to address and minimize problems
associated with the adhesion of dental composites to

tooth surfaces. At the conclusion of a five-year clinical

trial, it is hoped that new products based on these new
adhesive materials will be introduced Into U.S. and
international dental materials markets.
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Film thickness (FT) and retention of zinc phosphate,
polycarboxylate and ionomer cement as a function of

powder-liquid (P/L) ratio were determined for both
non-vented and vented crowns and using a standard
ADA/ANSI test. The effect of P/L ratio on FT was
more dependent on the composition of the brand than
on the type of cement. FT values obtained from the
specification test usually lay between those obtained
from the vented crowns and from the non-vented
crowns. Higher consistency (higher P/L ratio) of the

mix increased the FT. The relationship between FT of

P/L ratio and retention is complex and depended on
the type of cement, brand, and on the technique used.
Venting of the prepared crown lowered the FT and
usually tended to increase retention.
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Application of DCPD-forming solutions has been
shown to increase substantially the enamel reactivity

toward F. The effectiveness of a variation of the treat-

ment procedure, in which the DCPD-forming solution

was replaced by a viscous carboxymethycelTulose gel

containing monocalcium phosphate monohydrate
(MCPM), was evaluated by use of 12 extracted human
molars. The MCPM gel was highly effective in enhanc-
ing the F uptake by enamel. The mean F uptakes by
teeth treated with MCPM gel, followed by exposure to

a F solution, were 3972 (plus or minus 565), 2383 (plus

or minus 312), and 1751 (plus or minus 313) ppm, re-

spectively, in the outer 5-, 10-, and 1 5-micrometer
depths in enamel. These uptakes were 2374, 1273,
and 852 ppm more than those of the control teeth. Be-
cause the F solution was undersaturated with respect
to CaF2, the F incorporated into the enamel was be-

lieved to be in apatitic form and not as CaF2. The
MCPM gel has advantages over the DCPD-forming so-

lution because (1) much longer gel-tooth contact times
can be achieved, and (2) the treatment agent can
readily be delivered to specific sites where the tooth
needs the protection most.
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Dentin surfaces were treated with various amino acids.

The treatment caused an alteration of the dentin sur-

face that influenced the tensile bond strength to a re-

storative resin obtained with the Gluma system. The
bond strengths varied between 5.6 and 14.2 MPa.
Among the amino acids tested, N-phenylgiycine pro-

duced the strongest bonds.
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The paper presents a summary of the current state of

dental titanium castings technology in the United

States. The field is developing rapidly, and a variety of

commercial applications can be anticipated shortly.

Progress in the direction, both in the U.S. and in Japan,
will bear continued surveillance.
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The paper describes the use of micro-electrodes for

the analysis of small fluid volumes recovered from the
oral environment. The analysis has several advan-
tages: (1) It directly measures the activity of ions, a
quantity more relevant to mineral saturation than the
conventionally measured concentration; (2) minimum
fluid volume for analysis is usually less than 0.005
micro L, small enough to avoid sample pooling in most
analyses; (3) numerous ions can be measured simulta-

neously; (4) the analysis time is very short; and, (5) the
use of mineral oil to isolate specimens provides a
simple method for controlling the C02 tension and hu-

midity over the specimens.
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Tensile bond strengths between dentin and a typical

restorative resin were measured after the dentin was
treated with Gluma. Solutions of phosphoric, pyruvic,

nitric, or oxalic acid, also containing various amino
acids, were used as pretreatments. Without amino
acids in the solutions, the pretreatments conferred

bonds of low strength. Use of acidic solutions contain-

ing glycine or N-phenylglycine was found to give bonds
of high strength to both dentin and enamel.
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Poly(vinylidene fluoride) (CH2-CF2)n is a tough, flexi-

ble polymer readily available in the form of thin film

which can be made piezoelectric by the temporary ap-
plication of a high electric field. The areas of the film

which become piezoelectric can be controlled to be
the areas where metal electrodes are evaporated onto
the film. The same electrodes and associated leads

are subsequently used to detect the electric charge
generated by the application of pressure to the active

area. Such films may have applications in the meas-
urement of occlusal forces. The physical properties of

such polymer films and examples of their use in pres-

sure transducers are reviewed with the intent of stimu-

lating interest in development of a system useful for

measuring occlusal forces.
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The enumeration and characterization of microorga-

nisms attached to solid surfaces have always present-

ed significant difficulties. This is particularly true for

microorganisms that are indigenous to coal mines and
mineral deposits where metal sulfides are ubiquitous.

The complications that arise are the result of the varie-

ty of inorganic compounds that are present in these

environments, the harsh conditions under which the

microorganisms profliferate, and the low cell densities

to which they grow. The work presented here suggests

that epifluorescence microscopy using acridine orange
can be a useful probe to study acidophilic metal-leach-

ing bacteria. Experiments involving the growth of Thio-

bacillus ferrooxidans on iron pyrite are described

which indicate a relationship between cell fluores-

cence color and bacterial activity.
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Using 201 foods from the United States Food and
Drug Administration's Total Diet Study (FDA TDS), a
mixed diet composite (USDIET-1) was prepared to rep-

resent the intake of 25-30-year-old males in the United
States. Proximate analyses, phytate determination,

and assays for nutrient elements and selected toxic

elements, as well as organic nutrients were carried out
on this composite. As part of a quality control exercise
for a coordinated research program, atomic absorption
spectrophotometry, inductively coupled atomic emis-
sion spectrometry, colorimetry and neutron activation

analysis were used to determine up to 30 elements in

the diet material. A comparison of the daily intakes of

As, Ca, Cd, Cu, Fe, Hg, K, Mg, Mn, Na, P, Se and Zn
from the composite USDIET-! shows excellent to good
agreement with FDA TDS values calculated from re-

sults of single food analyses. These USDIET-I results

demonstrate the feasibility of the mixed diet concept
as a viable approach for a reliable assessment of daily

intakes, especially for a number of elements such as
Cd, Cr, Hg and Mo that occur at low concentrations in

individual food products. Simultaneously, stability of

some organic nutrients during storage was also inves-
tigated. Initial findings suggest that this program may
also be useful in the development of reference materi-
als for organic nutrients, for which there is a great
need. These aspects are discussed.
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In a pilot program for environmental specimen bank-
ing, human livers and marine mussels (Mytilus edulis)

were sampled, analyzed and banked. Nuclear meth-
ods played a major role in the evaluation of the sam-
ples, providing concentration data for up to 38 major,

mineral and trace elements. Instrumental neutron acti-

vation analysis was complemented by neutron capture
prompt gamma activation analysis, radiochemical sep-

arations and, for the mussels, by instrumental X-ray

fluorescence analysis. The cryogenic homogenization
procedure was applied for sample preparation and
was evaluated. Assessment of accuracy was made by
analyzing Standard Reference Materials and by inter-

comparison of the techniques. Results are reported for

66 individual human liver specimens, collected at three

locations in the United States, and for batches of 65
mussels from a collection made at Narragansett Bay,

Rhode Island.

Pharmacology & Pharmacological
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One-electron oxidation of several derivatives of pyra-

zolin-5-one. Including the drug antipyrlne, were studied

by pulse radiolysis of aqueous solutions.
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Stable isotopes of calcium, (46)Ca and (48)Ca were
injected intravenously and administered orally, respec-
tively, to newborn Infants. Methodology was devel-

oped to chemically separate calcium from serum and
excreta, and to measure the enriched calcium isotopes
with thermal ionization mass spectrometry. These
studies have demonstrated that the dynamics of calci-

um metabolism can be quantified in infants by fitting

the data to a multicompartmental model that consists

of three expanding, rapidly exchangeable calcium
pools interacting with bone, the kidney, and the gastro-

intestinal tract. The data suggest that In the process of

reaching adulthood, urinary calcium losses fall to show
the large decrease observed in other kinetic param-
eters; relative to other parameters, the rate of urinary

calcium excretion Increases. Applications of the proce-

dures are expected to be useful in studying the calcium
dynamics in selected individuals during growth and de-

velopment or with various calcium disorders.
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The precipitation of sodium urate from solutions con-
taining uric acid, sodium hydroxide, hydrochloric acid,

sodium chloride and water was investigated at con-
stant pH (7.5 + or - 0.1) and temperature (308 K). Pre-

cipitates were observed by light and electron micros-

copy and characterized by electron and X-ray diffrac-

tion. The results are represented In the form of 'pre-

cipitation' and 'chemical potential' diagrams, the latter

giving the sodium-to-urate molar ratios of the precipi-

tates. Two types of precipitation boundaries were ob-
served, botfi of which had indicated sodium-to-urate

molar ratios of 1:1. The ion activity product,

(Na + )(HU-), associated with boundary I was API = (4.8

+ or - 1.1) times 10 to the minus 5th power and with

boundary II was APII = (6.5 -\- or - 0.4) times 10 to the
minus 4th power. The supersaturation, S, at boundary
II was S=APII/K(sp)= 12.3, In which K(sp) is the solu-

bility product of sodium acid urate monohydrate. The
latter precipitated as well-formed crystals at supersa-
turations of 12.3 and above. The Ion activity product
associated with boundary I is approximately equal to

the solubility product of sodium acid urate monohy-
drate. Small amounts of several morphologically differ-

ent sodium urate crystals formed in the range of super-
saturations (1 less than or equal to S less than or equal
to 12.3). Crystals formed in this range may include the
monohydrate of sodium acid urate and possibly a
higher hydrate. The findings have relevance to patho-
logical renal stone formation and gouty arthritis.
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Renal stone formation is made complex by the variety

of solid phases that are formed, by the number of com-
ponents in the aqueous phase, and by the multiplicity

of ionic dissociation and association processes that

are involved. In the present work the authors apply
phase diagrams calculated by the use of equilibrium

constants from the ternary system sodium hydroxide-
uric acid-water to simplify and make more rigorous the
understanding of the factors governing dissolution and
precipitation of uric acid (anhydrous and dihydrate)

and sodium urate monohydrate. The system is then
examined In terms of four components. Finally, proce-
dures are described for fluids containing more than
four components. The isotherms, singular points, and
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fields of supersaturation and undersaturation are
stiown in various forms of phase diagrams. The
system has two notable features (1) in the coordinates
-log(H2U) versus -log(NaOH), the solubility isotherms
for anhydrous uric acid and uric acid dihydrate approxi-

mate straight lines with slopes equal to + 1 over a wide
range of concentrations. As a result, substantial quan-
tities of sodium acid urate monohydrate can precipitate

from solution or dissolve without changing the degree
of saturation of uric acid significantly. (2) The solubility

isotherm for NaHU-H20 has a deltoid shape with the

low-pH branch having a slope of infinity. As a result of

the vertical slope of this isotherm, substantial quanti-

ties of uric acid can dissolve or precipitate without

changing the degree of saturation of sodium acid urate

monohydrate significantly. The H2U-NaOH singular

point has a pH of 6.87 at 310 K in the ternary system.

Radiobiology
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Absorbed dose from electron accelerators and cobalt
irradiators can be measured reproducibly, e.g. with thin

film plastic dosimeters, which also are useful for dose
distribution measurements. Corrections must be ap-
plied to obtain the dose in product from measurement
of the dose in a dosimeter. New developments in ab-
solute dosimetry by means of calorimetry are dis-

cussed, as well as new developments in relative do-
simetry.
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In the report the authors discuss procedures ror rou-

tine evaluation of the protection of complex structures

against the initial radiations from nuclear detonations.
They describe procedures for evaluating and combin-
ing dose reduction factors for four radiation compo-
nents: early fission product gamma rays, air secondary
gamma rays generated by neutron interactions in the
air, neutrons, and wall capture gamma rays generated
by neutrons through interactions with nuclei in structur-

al materials. They describe computer codes devel-

oped to evaluate reduction factors for each of these
components.
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The service provides calibrations for (90)Sr -i- (90)Y
beta particle ophthalmic applicators. The calibration

determines the average surface absorbed-dose rate to

water over the active area of the applicator. The tech-

nique used is to measure current per unit mass of air at

the active surface with an extrapolation ionization

chamber, and to convert this into absorbed-dose rate

with Bragg-Gray cavity ionization theory. The extrapo-
lation chamber measurements are made in three
parts. Data book measurements and a calibration

report are given for one particular applicator.
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The NBS Fricke-Dosimetry Service (advertised in NBS
Special Publication 250, 1986-1988 and earlier edi-

tions) is described in detail. After a brief historical intro-

duction and description of the service, the theoretical

basis (including what quantities are measured, how,
and why) and the philosophy of internal quality checks
are discussed in some detail. This is followed by a de-

scription of the physical setup and of the step-by-step
operating and reporting procedures. Throughout the

section, there is reference to sample records of past
performance, in order to facilitate continuity of oper-

ation in the case of personnel changes. The document
concludes with a discussion of the uncertainties in-

volved in the measurement quality assurance service,

safety considerations, and an appendix containing

samples of all form letters and of the final report

mailed to the participants.
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Radiochromic waveguide dosimeters consist of small
fluorinated ethylene propylene (FEP) tubing containing

a radiation-sensitive organic liquid or gel, which, be-

cause of its higher refractive index, propagates light

through the tubing as an optical waveguide. The meas-
urement of dose is accomplished by reading radiation

induced changes in the ratio of transmitances at two
visible light wavelengths. These dosimeters read the

gamma and neutron tissue doses. Real time dosi-

meters were built on this principle for use in radiation

therapy.
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Needs for better nuclear data for biomedical applica-

tions are chiefly of two kinds: decay-scheme and pro-

duction data for radionuclides used in nuclear medi-
cine, and cross sections and spectral information for

high-LET radiations used in radiation therapy of

cancer, especially high-energy neutrons. Radiophar-
maceuticals are used primarily for diagnostic and phys-
iological function studies. Decay scheme information is

important to establish the internal radiation dose re-

ceived by the patient. Radionuclides for which better

decay scheme data are needed are identified. Protons,
alphas, pions, neutrons, and heavy nuclei such as Si-

28 and A-40 are all being studied or used for radiation

therapy of cancer. Of these, the most widely used is

neutron radiation therapy at about 8 centers in the
United States, 22 worldwide. The nuclear data needed
are total and partial neutron cross sections for the ele-

ments that compose tissue and for dosimeter materi-

als up to about 60 MeV.
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Monte Cario calculations of the effect of air scatter on
neutron fluence from Cf, moderated Cf, Am-Be, and
Am-B neutron sources are presented. Net scattered
fluence ratios of 1 .38 + or - 0.1 0%, 4.40 -v or - 0.21 %,
0.95 -I- or - 0.10%, and 0.99 + or - 0.10% per meter,

respectively, are indicated. Application of these results

to the calilDration of neutron personnel protection in-

struments is discussed, and a method is given for esti-

mating air scattering from other neutron sources.
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Monte Carlo methods have been used to simulate the

scattering of x rays in polystyrene and water phan-
toms. In particular, the ratio of the scattered-to-total x-

ray fluence (scatter fraction) has been calculated for

monoenergetic x-ray beams in the energy region rele-

vant to diagnostic radiology and nuclear medicine
(300-660 keV). Simulations have been made for repre-

sentative values of the pertinent geometrical factors:

phantom thickness from 5 to 21 cm, x-ray beam diam-
eters of 10 and 25 cm, and scatter-to-irnage-plane

separations from 0 to 20cm. As a function of x-ray

energy, the scatter fraction was found to vary slowly

between 30 and 100 keV, and to decrease between
100 and 660 keV. The present results were generated
with a special transport code which included the ef-

fects of special geometries and the response of the x-

ray detector.
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A joint project between the National Bureau of Stand-
ards (NBS) and Biomedical Products Department, E.I.

du Pont de Nemours and Company, Inc. compared the

indicated activity of (a) cobalt-57 samples in NBS 5-ml

ampoules, plastic syringes, Du Pont 27-ml Vial E
epoxy- and Solution-filled containers, and (b) techneti-

um-99m solutions in NBS 5-ml ampoules, elution vials,

and syririges. The measurements were made in ioniza-

tion chambers from two manufacturers. The main ob-
jective was to examine the use of radionuclides in NBS
ampoules and Du Pont Vial E containers as suitable

reference sources for ionization chambers used to

assay radiopharmaceuticals in elution vials and sy-

ringes. The exercise illustrated that regardless of the

brand of dose calibrator used, a calibration factor for

each geometry should be determined to ensure the

highest accuracy. The data show that as much as a
9% difference from the correct activity can be ob-
served for these radionuclides, even when the am-
poule reference souico gives the appropriate reading.
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The paper reviews the information available on elec-

tron stopping powers and ranges, both in the energy
region above 10 keV, where the information is found to

be adequate for dosimetry and radiation therapy plan-

ning, and in the region below 10 keV, where the infor-

mation is fragmentary and should be improved to meet
the needs of microdosimetry and track structure re-

search. Attention is focused on the state of the art as
represented by the compilation in ICRU Report 37,
1984.
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Radiation-generated hydroxy! radicals and hydrogen
atoms were shown to induce the cross-linking of poly-
deoxythymidylic acid in N20-saturated aqueous solu-
tion. The irradiated samples were hydroiyzed with
formic acid and then analyzed by high performance
liquid chromatography. Products were isolated and
subsequently characterized by capillary gas chroma-
tography-mass spectrometry. The presence of previ-
ously described monomeric thymine products was also
shown. Yields were determined and mechanisms of
formation were described for the products.
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A detailed analysis had been made of the reaction

mechanisms which could contribute to the (n,n')3

alpha reaction in carbon, and their contribution to

kerma.

Toxicology
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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 mode! 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. Additional fire gases need to be studied to ex-
plain deaths from the other materials.
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A report on a case of high level cadmium exposure is

given. Investigations include morphologic studies of

the patient's tissues, neutron activation analyses of
kidney and liver samples, metallothionein analyses of

the patient's liver, and comparison to human liver's

from the Pilot National Environmental Specimen Bank.
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Because many military and civilian employees of the
U.S. Army are required to work in environments unlike

those experienced by most civilian workers, a project
involving a comprehensive assessment of such work-
places was initiated. This assessment involves a two-
phase effort in which the first phase consisted of a lit-

erature search, interviews with experts, site visits, and
limited field environmental measurements. The
second phase will include a comprehensive assess-
ment of environmental conditions including lighting at

selected military facilities. The present report docu-
ments findings from phase 1 , including a detailed bibli-

ography of target areas: lighting, stress, and shiftwork.

It also includes preliminary results from a visit to two
military field stations.
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The overall objective of the DoD Computer Aided Lo-
gistic Support (CALS) Program is to integrate the
design, manufacturing, and logistic functions through
the efficient application of computer and communica-
tions technology. DoD requires functional and inter-

face standards and procedures that will enable the dig-

ital interchange of data in weapon system and auto-
mated system contracts, that will be common to all

Services and DLA. The FY86 Final Report provides
NBS recommendations for standards usage to support
the interchange of CALS digitized technical informa-
tion in four major areas: product data, graphics, data-
base management, and text.

General
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The paper reviews the challenges faced by a modern
calibration laboratory manager, describes the role of

the National Bureau of Standards in providing traceabi-

lity to national standards for Air Force and Air Force
contractor calibration and metrology activities, and de-
scribes selected ongoing metrology research projects

at NBS, many of which are jointly funded by the Air

Force.
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Results of subcritical-fracture experiments performed
in air on five different rock types are presented. A non-
unique relationship between calculated stress-intensi-

ty factor and crack velocity suggests violations of the

assumptions made when using conventional fracture

testing techniques. To obtain a better understanding of

fracture propagation in rock without regard to single-

parameter characterizations of the fracture process
several non-destructive testing techniques were em-
ployed in conjunction with subcritical crack-growth ex-

periments on Westerly granite. The size and shape of

the fracture process zone is estimated from (1) 2-di-

mensional surface-deformation maps obtained using

holographic interferometry, (2) the location of acous-
tic-emission events, and (3) the spatial distribution of

ultrasonic-wave attenuation. By focusing attention in

the areas shown to be of importance in the NOT ex-

periments, in-situ microscope observations are used to

identify several micromechanisms of fracture.
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A three-parameter version of the tetrahedron approxi-

mation in the cluster-variation method is used to model
cation ordering in rhombohedral carbonate systems.
The model is sufficient to calculate theoretical phase
diagrams that are in complete qualitative agreement
with high-temperature phase-equilibrium data and with

experimental composition and temperature depend-
ence of the excess heats that are associated with

cation ordering. In addition, the many-body interaction

parameters that are required to obtain appropriate

phase-diagram topologies at high temperature lead to

the prediction of an ordered ground-state with stoichi-

ometry Ca3Mg(C03). Cation ordering in this 3:1 phase
yields a trigonally distorted analogue of the Cu3Au or

AI3Ti structure.

701,331
PB87-224085 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Liquid-Supported Torsion Balance as Gradlome-
ter.

Final rept.,

P. T. Keyser, and J. E. Faller. 1987, 23p
Pub. in Proceedings of Gravity Gradiometer Confer-
ence (14th), Colorado Springs, CO, February 11-12,

1986.

Keywords: Variometers, Sensitivity, "Gradiometers,
'Gravity gradiometers, Torsion balances.

The authors use a liquid-supported torsion balance as
a fixed-site long-term curvature variometer. The tradi-

tional torsion fiber is replaced by liquid support and
electrostatic positioning. Thus the torsion constant is

adjustable by varying the voltage applied to the torque
electrodes, while the centering voltage remains con-
stant. The sensitivity of this type of gradiometer is dis-

cussed, along with critical parameters for success.
Preliminary data is presented.
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The results of the second international comparison of

absolute gravimeters in Sevres 1 985 are discussed.

Mineral Industries
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This is a quantitative description of a fire safety analy-

sis system for a coal mine. An event-logic tree and a
state transition model are presented. The report is also

presented as Appendix D of NBSIR 86-3425, The De-
velopment of a Fire Evaluation System for Under-
ground Coal Mines.
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Electromagnetic wave propagation in a coal seam is

analyzed for the case where the surrounding floor and
roof rocks have different electrical properties. Numeri-
cal results are presented for the attenuation rate and
field distribution of the dominant mode. Even when the

roof and floor conductivities are different, the vertical

electric field and the horizontal magnetic field are the

dominant components, and they are nearly constant
within the coal seam. The results have application to

mine communication and remote sensing of coal

seams.
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During the development of transferable measurement
techniques for the heat capacity of raw coal, it was ob-
served that the atmosphere in sealed sample cells af-

fected the thermal behavior, particulariy during the ini-

tial measurements. The model which had been used to

represent the specific heat of coal did reproduce the

results in air but failed to reproduce the deep exotherm
of the thermograms obtained in nitrogen. The specific

heat of coal has been determined in helium, argon,

and carbon monoxide to provide insight into possible
modifications to the model. The results of initial and
repeat runs in the five different atmospheres and the

impact of these results on the modeling are presented
and discussed. The agreement between the experi-

mental heat capacity and that predicted by the model,
up to 500K, is excellent and supports Merrick's predic-

tions for the heat capacity of coal.
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The NBS/GPS time transfer system is a low-cost re-

ceiver of the GPS C/A code for anyone with a high

quality clock interested in referencing that local clock

to UTC(NBS) at state-of-the-art time and frequency ac-

curacies using the common-view technique. In particu-

lar it is used in comparing primary time standards

around the world for generating the international UTC.
In order to do these things the local user must know
the coordinates of the receiver antenna within the GPS
coordinate system. For this purpose the receiver has a

position location program. The ability of the receiver to

perform absolute and differential positioning was eval-

uated in experiments over three baselines: short (26m
- 77m), medium (131 km), and long (240 km). Solutions

from the receiver were compared with WGS-72 first

order survey points. Absolute positioning error varied

from 4.1 m to 10.2 m except during periods where the

GPS was having trouble with the space vehicle clocks.
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The paper reports the development of a program to

derive a first order correction to initial estimates of

local coordinates and local clock bias from GPS time

using a single channel GPS receiver of the C/A code.

The program measures sequentially the local minus
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GPS time via four different satellites based on an initial

estimate of local coordinates. Then using these meas-
urements along with known locations of the satellites

the first order corrections to the X, Y, and Z coordi-

nates and the local time bias from GPS time are ob-

tained.
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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 magnetic fusion energy power plants and
prototypes. Its purpose is to facilitate their design and
development. The program was developed jointly by
the staffs of the National Bureau of Standards and the

Office of Fusion Energy of the Department of Energy; it

is managed by NBS and sponsored by DOE. Research
is conducted at NBS and at other laboratories through
subcontracts with NBS. Research results for 1986 are

presented in technical papers under five headings that

reflect the main program areas: Structural Alloys,

Welding, Nonmetallics, Technology Transfer, and
United States-Japan Cooperative Program. Objectives

and research highlights are summarized in the intro-

duction to each program area.
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Carbon-14 in the form of (1 4)C-tartaric acid solution

has been standardized by means of 4(pi)(beta) liquid-

scintillation efficiency tracing using the NBS (3)H-
water standard. The method of computing the detector
efficiency for a two-phototube counting system using a
standard of (3)H is described. The combined uncer-
tainty in the (14)C radioactivity concentration, which
may be treated as if it were one standard deviation, is

0.20%.

Nuclear Explosions & Devices
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State space representations and Kalman filters used
to calculate likelihoods have increased the ease and
flexibility of fitting time series models to data. When
data are unequally spaced with no underlying basic

sampling interval, continuous time series models are

more natural than discrete time series models. State

space representations still provide the flexibility

needed to include a large class of models. The paper
gives a survey of state space methods for continuous
time processes, discusses extensions to multivariate

data at unequally spaced time points with missing data

within the observation vector, and gives an example of

estimating time and model parameters from an ensem-
ble of atomic clocks.

Nuclear Instrumentation
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A local absorbed dose calorimeter with certain novel

features has been designed and constructed of A-150
tissue-equivalent (TE) plastic. The radiation absorption

properties of this material and the relative absence of

core impurities make the calorimeter suitable for use in

a wide variety of radiation beams. The low thermal dif-

fusivity of A-150 plastic led to the development of a
unique spiral electrical calibration heater that has a
mass of only 0.1% that of the core. The calorimeter

can be calibrated in the quasiadiabatic or the heat-

loss-compensated mode to test for possible effects

caused by temperature gradients. The details of con-
struction and operation are described.
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A study has been made of the effect of altitude on
beta-ray source calibrations, using commercially avail-

able (147)Pm, (204)TI, and (90)Sr-f-(9)OY sources.
The measurements were made in a large environmen-
tal chamber, from which air was removed to simulate
several altitudes between sea level and 3.7 km
(12,000 feet). The results show that the calibration

does vary with altitude, most drastically for (147)Pm,
much less for both (204)TI and (90)Sr + (90)Y. It is

shown that the change in source calibration for a given
change in air density is almost the same as the change
produced by addition of a plastic filter with the same
thickness in mass per unit area.
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The chapter describes and discusses recent advances
in absorbed dose caiorimetry. Presented are new
design details, operational procedures, and methods
for rapid reduction and control of troublesome signals

caused by temperature drifts. A portable absorbed
dose graphite calorimeter is discussed in detail. An A-

150 plastic calorimeter is also described along with

significant results. A homogeneous water calorimeter

is described with its simplicity of construction and op-
eration. A simple modification produces a polystyrene-

water calorimeter for comparison with the water calo-

rimeter. A brief discussion is given on total absorption

caiorimetry and two calibrated ionization chambers,
the NBS P2 and the Wilson quantameter. Described is

a transformer Wheatstone bridge which significantly

improves the detection sensitivity. The chapter dis-

cusses the evolution of the absorbed dose calorimeter

to the point of being a practical and portable field in-

strument of wide use. Numerous references are cited.
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Monte Carlo calculations have been done of the
energy and angular response of a 5.5 x 5.5 cm, high-

purity Ge detector, for gamma rays incident with ener-

gies from 0.1 to 20 MeV. Results are given for the ab-

solute probabilities of total energy absorption and of

single and double annihilation escape, which relate the

areas of the peaks in the measured pulse-height distri-

bution to the intensities of incident gamma-ray lines.
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Detailed procedures are given for calibration of neu-

tron dosimeters and remmeters with californium neu-

tron sources, both 'bare' and moderated. Corrections

for scatter, room-return, anisotropic neutron emission,

and deviation from the inverse square law are dis-

cussed, and specific examples given. The uncertain-

ties in arriving at the final value for the calibration

factor are also discussed.
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topes, US NBS, Uncertainty.

The paper describes the use of the NBS 4 pi' gamma
ionization chamber - an instrument which provides an
indirect method of comparing the activity (decays per
second) of gamma-ray-emitting radionuclides with na-

tional standards for a routine calibration service by the

National Bureau of Standards Radioactivity Group. A
description of the chamber's construction and charac-
teristics, the operational procedure, and the associat-

ed equipment is included. A description of NBS capa-
bilities for direct radioactivity calibrations is also pre-

sented. Many of these capabilities are used to estab-

lish calibration factors for the '4 pc' gamma ionization

chamber.
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Two alpha-particle counting systems for the measure-
ment of large-area sources have been developed at

the National Bureau of Standards. The systems and
their characteristics are described. One system uses
an internal-source proportional counter and the other

measures sources external to the counting volume
through a thin aluminized mylar window. The 'internal'

system is used to measure sources in the lower activity

ranges. These calibrated sources are then used to es-

tablish the efficiency of the 'external' counter used to

measure the higher-activity sources.

701,348
PB88-141064 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Ionizing Radiation Physics Div.

Development of the Dual Thin Scintillator (DTS) In

the 1 + 2 Coincidence Configuration as a Neutron
Spectrometer.
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tions. Spectra unfolding.

The Dual Thin Scintillator (DTS) when operated in the
1 + 2 coincidence configuration, exhibits a peaked re-

sponse centered at the incident neutron energy. This
is a more favorable response to be used with spectrum
unfolding techniques and should provide a significant

improvement over spectral determinations with con-
ventional proton recoil response functions.

Radiation Shielding, Protection, &
Safety
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The report summarizes results to date of NBS evalua-
tions of Department of Energy (DOE) activities in

waste packages designed for containment of radioac-
tive high-level nuclear waste (HLW). The waste pack-

age is a proposed engineered barrier that is part of a
permanent repository for HLW. Candidate repository

sites include three different media: tuff, basalt, and
salt. Metal alloys are the principal barriers for the pro-

posed canisters and overpacks. In addition, borosili-

cate glass and various packing materials have been
proposed as components of the engineered system.
Thus, the associated technical problems involve corro-

sion, leaching, dissolution and transport within the

waste packages. The report gives status reports on
waste package activities related to each of the three

host media.
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The report summarizes results to date of NBS evalua-

tions of Department of Energy (DOE) activities in

waste packages designed for containment of radioac-

tive high-level nuclear waste (HLW). The waste pack-
ages is a proposed engineered barrier that is part of a
permanent repository for HLW. Candidate repository

sites include three different media: tuff, basalt, and
salt. Metal alloys are the principal barriers for the pro-

posed canisters and overpacks. In addition, borosili-

cate glass and various packing materials have been
proposed as components of the engineered system.
Thus, the associated technical problems involve corro-

sion, leaching, dissolution and transport within the

waste packages. The report gives status reports on
waste package activities related to each of the three

host media.
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Vaporization of Simulated Nuclear Waste Glass.
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Industrial development of nuclear waste glass proc-

essing requires basic data on glass vaporization ther-

modynamics. Detailed mass spectrometric experi-

ments and thermodynamic estimates have been made
for vaporization of a nonradioactive borosilicate glass
containing representative nuclear waste isotopes.

Alkali metaborates were observed to be dominant
vapor species and their partial pressures indicate sig-

nificant vapor transport under likely process condi-
tions. The results indicate the following order of signifi-

cance for vapor transport of radionuclide species, CS
about equal to Re (about equal to TC) > Ru > > Sr.

Reactor Engineering & Nuclear Power
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To predict the behavior of a nuclear pressure vessel
undergoing pressurized thermal shock, certain infor-

mation on dynamic crack propagation and arrest Is re-

quired. The purpose of the work described here is to

provide such data on wide plates fracturing at tem-
peratures up to the upper shelf region. Four tests have
been completed on the 26 MN Universal Testing Ma-
chine at NBS since the Twelfth Water Reactor Safety
Information Meeting. The paper summarized the re-

sults of these most recent tests.
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The National Bureau of Standards Reactor (NBSR) is

a heavy water moderated and cooled reactor operat-

ing at 10 MW. Reactor facilities and special features,

experimental instrumentation, and reactor utilization

are described.
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As a result of the NBS reactor upgrade to 20 MW, an
extensive program of recharacterization of the irradia-

tion facilities was undertaken. These measurements
were made to (1 ) evaluate the neutron flux density and
its variability over the irradiation volume, which is im-

portant for assuring quality in neutron activation analy-

sis using these facilities, and (2) help establish safe

irradiation conditions for samples in the NBSR. Tech-
niques used to measure various parameters are de-

scribed.
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Pub. in Proceedings of Annual Symposium on Safe-

guards and Nuclear Materials Management (1st),

Brussels, Belguim, April 25-27, 1 979, p352-355.

Keywords: 'Nuclear materials management, Account-
ing, Measurement, Standardization, 'Safeguards.

The U.S. National Bureau of Standards (NBS) has an
ongoing program to provide for the standardization of

measurement methods used for nuclear materials ac-

countability. Current NBS activities are in five major
areas: (1) nondestructive assay, (2) destructive chemi-
cal and isotopic assay, (3) bulk measurements, (4) sta-

tistical methods and sampling, and (5) systems stud-

ies. The NBS program will be described with emphasis
on the first three areas.

701,357
PB87-1 56998 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Reactor Radiation Div.

NDE (Nondestructive Evaluation) of Residual
Stress In Uranium by Means of Neutron Diffraction.

Final rept.,

H. J. Prask, and C. S. Choi. 1984, 8p
Pub. in Jnl. of Nuclear Materials 126, n2 pi 24-1 31
1984.

Keywords: 'Uranium, 'Stresses, Nondestructive tests.

Neutron diffraction, Reprints.

In the present work, a neutron diffraction technique for

the nondestructive measurement of subsurface residu-

al stress gradients in textured metallurgical samples is

described. Results for three sample types are present-

ed: aluminum cylinder and steel calibration samples;
and two, depleted uranium-alloy cylinders of differing

thermo-mechanical histories. The results in all cases
confirm the accuracy of the technique. Furthermore,
neutron diffraction, now appears to be the only tech-

nique by which nondestructive characterization of sub-
surface residual stress in uranium is possible.
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The paper is a book review of the American Chemical
Society Symposium Series, 79, 'Nuclear Safeguards
Analysis Nondestructive and Analytical Chemical
Techniques' for the journal Medical Physics.
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Helium production cross sections measurements for

(10)B and (6)Li in five reactor physics benchmarks are

examined, with emphasis on neutron fluence scale

and benchmark spectrum uncertainties.
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Several mercury-resistant bacteria were isolated from
sites in Italy surrounding natural mercury deposits.

Bacterial strains resistant to 5 mg/L mercuric chloride

reduced Hg(2-|-) to elemental mercury by an inducible

process. One bacterial strain was resistant to methyl-
mercuric chloride, and produced elemental mercury
when incubated with several organomercurial com-
pounds. No methylmercury was detected in bacterial

cultures growing in the presence of 2 mg/L mercuric
chloride. Mercury reduction is the major mercury trans-

formation in mercury-resistant bacteria isolated from
these environments.

Marine Engineering
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Design limit states for offshore gravity structures in the
Alaskan Beaufort and Eastern Chukchi continental

shelves are discussed. The report contains a descrip-

tion of geological conditions, design loads, and type of

structures used. Three foundation types are consid-
ered: foundations for artificial islands; foundations for

caisson retained island with sand cores; and rigid foun-
dations for various types of gravity structures which
are positioned on the ocean floor with a minimum of

preparation. Design limit states for these foundations
are identified and the required reliability against the oc-
currence of these limit states is discussed. The au-
thors ability to determine foundation resistance is as-
sessed.
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A mathematical model for the pressure and tempera-
ture rise in sealed ship magazines caused by propel-

lant fires is developed. The model is a simplified ver-

sion of several existing zone fire models, modified to

consider sealed compartments. The equations de-
scribing the model are solved exactly. Sample results

are shown for a variety of magazine geometries.
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The paper describes NBS activities within the frame-
work of the project 'Dynamics and Reliability of Com-
pliant Offshore Platforms' sponsored by the Minerals
Management Service. The objective of these activities

is to estimate uncertainties and errors in the modeling
of compliant structure behavior with a view to develop-
ing techniques for the assessment of their structural

reliability. A brief presentation is included of an NBS
investigation into the dynamic effects of turbulent

winds upon the surge response of tension leg plat-

forms in the presence of current and waves.

Physical & Chemical Oceanography
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During February and March 1985, nitrite levels along
the northern (approximately 7 to 10 degrees S) Peruvi-

an coast were unusually high. These accumulations
occurred in oxygen-deficient waters, suggesting inten-

sified denitrification. In a shallow offshore nitrite maxi-
mum, concentrations were as high as 23 micromoles
per liter (a record high). Causes for the unusal condi-

tions may include a cold anomaly that followed the
1982-83 El Nino. The removal of combined nitrogen

(approximately 3 to 10 trillion grams of nitrogen per
year) within zones of new or enhanced denitrification

observed between 7 to 1 6 degrees S suggests a signif-

icant increase in oceanic denitrification.
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The authors describe in an expository manner ongoing
research concerned with the identification and extrac-

tion of topographic features relevant to automated
navigation algorithms for an autonomous underwater
vehicle. These features are presented within the

framework of the external point topography network
(EPTN), an Idea going back to Arthur Cayley and J.

Clerk Maxwell. The computational problems ad-

dressed here are the reconstruction of the surface ter-

rain from irregular spaced bathymetric data and the

subsequent extraction of the EPTN. While clearly no
single best method exists for this latter step, the au-

thors present here a description of several methods
they have tried with some success. The data used for

this research Is that for a selected area of Lake Winni-

pesaukee, New Hampshire.
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A brief review is presented of recent Information on the
estimation of hydrodynamic damping. Results of sim-

plified calculations are then presented, which indicate

that typical tension leg platforms do not appear to ex-

perience significant amplification of wind-induced dy-

namic surge motions. This is the case not only for plat-

forms In extreme environments, for which eariier inves-

tigations have been reported, but for non-extreme en-

vironments as well. It is noted that smaller values of

the drag coefficient in the Morison equation result in

increased amplifications of the fluctuating wind-In-

duced response.
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As the nation's standards laboratory, the National

Bureau of Standards (NBS) has a responsibility to

monitor new technological developments in order to

Identify emerging requirements for national measure-
ment reference standards and measurement services.

During the past two years, NBS has been working with

the Strategic Defense Initiative Office (SDIO), the Mili-

tary Services, and industrial contractors to determine
what new or improved measurement capabilities will

be required to support the SDI. The paper provides an
indication of the metrology challenges in selected

technical areas by citing several specific examples.
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The paper describes the calibration of a camera-and-
plane-of-llght ranging system. Equations are derived

which relate the Image coordinates in the camera to

the external coordinate system. These equations con-

tain coefficients which are functions of the geometrical

parameters of the camera/light-source system (focal

length, pixel spacing, camera-to-plane-of-light dis-

tance, etc.). Several pictures are taken of a test block

at different distances, and the geometrical parameters
in the equations are varied to achieve a best (least

squares) fit to the data. The resulting equations have a
remaining error of less than one pixel, and have been
used successfully on a parts-acquisition robot.
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Wear Due to Printing Inks.
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Sponsored by Bureau of Engraving and Printing,

Washington, DC.

Keywords: 'Printing inks, 'Wear, Inks, Abrasive, Elec-

troplating, Polishing, Polyvinylchloride.

The principal modes of wear during currency and
stamp printing by the intaglio method were identified.

Three laboratory test methods were developed and
applied to a study of different ink materials and differ-

ent chromium platings. The Importance of abrasive

particles In the inks was established. Recommenda-
tions for continued research, both fundamental and
applied, were made.
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Reconstructing Spatially Incoherent Random
Sources in the Near Field: Exact Inversion Formu-
las for Circular and Spherical Arrays.
Final rept.,

S. J. Norton, and M. Linzer. 1984, 7p
Pub. in Jnl. of the Acoustical Society of America 76, n6
pi 731 -1737 1984.

Keywords: 'Ultrasonic radiation. Reprints, Inverse
problems. Near field.

The authors consider the inverse problem for a 2-di-

mensional, spatially-incoherent random source. Under
these assumptions, the authors show that an exact in-

version formula can be derived for recovering the
source spectral intensity, as a function of position,

from near-field measurements of the emitted radiation

recorded on the circumference of a circle enclosing
the source region. Although solutions to the inverse

random source problem have been reported In the
past, these results have almost employed far-field ap-
proximations. After deriving the inversion formula in

two dimensions. The authors discuss an efficient

method for numerically evaluating this formula using
the fast Fourier transform algorithm. Finally, a general-

ization of the Inverse problem to a 3-D source en-
closed by a spherical recording surface is given.
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Measurement of RF Signal Generator Phase Noise
Using a One-Generator Delay-Line Method.
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7p
Pub. In IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
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Keywords: Reprints, 'Delay line, 'Frequency stability,
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Spectral density.

A technique is described which utilizes a single gener-
ator and a delay line for the measurement of frequen-

cy-domain phase noise In synthesized signal genera-
tors. Terms are defined and equations developed for

theory and calculations of normalized phase-noise
sideband power In a 1-Hz bandwidth offset 20 kHz
from signal frequencies of interest. The system de-
scribed covers the range from 0.45 to 2000 MHz. The
function and contribution of each component in the

measurement system is presented. Advantages of the

method are discussed and a brief error analysis is

given.
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Comments on 'Speed of Sound In Standard Air'

(Journal of the Acoustical Society of America 79,

p 1359-1366 1986).
Final rept.,

M. Greenspan. Jul 87, 3p
Sponsored by Office of Naval Research, Artington, VA.
Pub. in Jnl. of the Acoustical Society of America 82, n1

P370-372 Jul 87.

Keywords: 'Acoustic velocity. Equations of state, Air,

Correction, Reprints.

In the subject paper, Wong recommended that the

commonly used value for the speed of sound in air at

STP be revised. The method he used to allow for gas
imperfection, which is the only question at issue. Is in-
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correct; the correct method, which has been described

in many papers, texts, and reference books, is here

briefly summarized. Wong's problem is used as an ex-

ample. The 'old' value (C sub 0, sup 1) = 331.44 m/s,

is correct.

Fluid Mechanics

PBd7-1 53656 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Surface Science Div.

Early Applications of Vacuum, from Aristotle to
Langmulr.
Final rept.,

T. E. Madey. 1984, 8p
Pub. in Jnl of Vacuum Science and Technology A-

Vacuum Surfaces and Films 2, n2 p11 0-11 7 1 984.

Keywords: 'Vacuum, Vacuum apparatus. Vacuum
pumps. History, Reprints.

Highlights of the development of vacuum science and
technology from ancient times to the early twentieth

century are reviewed. The view of the Greek philoso-

phers that vacuum was an impossibility hampered un-

derstanding of the basic principles of vacuum until the

mid 1 7th century. Verifiable vacua were first produced
in Italy by Berti and Torlcelli; von Guericke's dramatic
experiments vividly demonstrated atmospheric pres-

sure. Serious scientific developments of the 1 9th cen-

tury which necessitated vacuum included Crooke's
and Faraday's gaseous discharge measurements, the

first sputtering experiments by Grove, the Isolation of

the rare gases by Ramsey, the standards work of

Miller, the discovery of the electron by Thomson and of

X-rays by Rontgen. The development of the incandes-
cent light by Edison provided a background for the re-

markable achievements of Langmulr in vacuum and
surface science at the dawn of the 20th century. An
appendix is included which lists museums containing

vacuum-related exhibits.
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Fluid Metering Research at NBS (National Bureau
of Standards): New Research Tools and New Op-
Portunities.
inal rept.,

G. E. Mattingly. 1984. 25p
Pub. In Advances in Instrumentation 39, Part 2 p1145-
11691984.

Keywords: 'Fluid flow, "Metrology, Measurements,
Flow rate. Reprints, Laser doppler velocimeters.

As the value of the scarce fluid resources increases in

today's market places and process industries so does
the need for improved fluid quantity and flowrate

measurements. Both buyers and sellers of fluid prod-
ucts are increasingly concerned about accurate custo-
dy transfer. Designers and operators of industrial proc-
esses are increasingly concerned about the repeatabi-

lity of their fluid measurements to optimize the per-

formance of their continuous production technologies.
To satisfy these expressed needs for improved fluid

measurements, in the wide range of fluids and condi-
tions required, is a considerable task. Currently desired
levels of fluid measurement generally exceed existing

metering capabilities. Anticipated future measurement
requirements will be even more demanding. To meet
these levels using existing metering techniques or to

establish new metering technologies to meet them will

require full use of the fluid research tools and capabili-

ties now available for these purposes. A description of

several of the new fluid metering research tools and
capabilities established at NBS will be given. Several
examples of how these capabilities have been (and
are) being used will also be shown.
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Performance Evaluation of the Longwave Acous-
tic Flowmeter.
Final rept.,

J. Potzick. 1984, 1p
Pub. In Review of Scientific Instruments 55, n7 pi 173
1984.

Keywords: 'Flowmeters, Gas flow. Acoustics, Re-
prints.

The NBS Longwave Acoustic Flowmeter has been
tested on room-temperature airflow in a closed pipe to

1 .4 kg/s and found to have a sensitivity error of -0.8%
and an offset of 2.3 g/s.
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Numerical Computation of 3-D Fire-induced Flows
and Smol(e Coagulation.
Final rept.,

R. G. Rehm, and H. R. Baum. 1985, 6p
Pub. in Proceedings of International Conference on
Numerical Methods in Fluid Dynamics (9th), Saclay,

France, June 25-29, 1984, p453-458 1 985.

Keywords: *Smoke, Fire tests, Convection, Buoyancy,
Finite difference theory. Computational fluid dynamics.

In the previous conference the authors proposed a
convective model which eliminates all small-scale phe-
nomena and concentrates on predicting the large-

scale buoyant convection without empirical param-
eters (such as occur in turbulence models). The nu-

merical scheme, computational results and compari-
son of the large-scale features with experiments were
presented for a thermally expandable fluid in the two-
dimensional case. In the present paper, the numerical
scheme is generalized to three-dimensional, time-de-

pendent flows and specialized to a Boussinesq fluid. It

is also shown how the small-scale phenomenon of

smoke coagulation can be imbedded in the large-scale

flow field. The authors suggest that this simple model,
coupling a small-scale phenomenon to large-scale

convective features, can be regarded as a prototype

for more general and more complicated couplings

which occur during combustion, heat transfer along
walls and other physical phenomena, including turbu-

lence.
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Effects of Global Density and Reynolds Number
Variations on Mixing In Turbulent, Axisymmetric
Jets.
Internal rept.,

W. M. Pitts. Mar 86, 173p NBSlR-86/3340
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC.

Keywords: 'Turbulent flow, 'Jet mixing flow. Flow visu-

alization, Density measurement, Shadowgraph pho-
tography, Axisymmetric flow, Reynolds number, Ray-
leigh scattering, Light scattering, Quantity ratio.

Shadowgraphy and laser-induced Rayleigh light scat-

tering measurements of centerline concentration have
been utilized to investigate the effects of global density

and Reynolds number variations on the mixing behav-
ior of a turbulent, axisymmetric jet. The shadowgraph
measurements give a qualitative indication of the vari-

ations In average mixing behavior and turbulent struc-

ture which occur when the jet/coflow density ratio and
the Re are varied. These trends are quantified by the

Rayleigh scattering concentration measurements
which give measurements of average centerline con-
centration fluctuations. The results of the study have
led to the proposal of a simple, qualitative theory
based on reasonable assumptions concerning the flow

behavior which gives predictions which are in agree-
ment with the experimental findings.
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Effects of Global Density and Reynolds Number
Variations on Mixing in Turbulent, Axisymmetric
Jets - implications for Turbulent Jet Diffusion
Flames.
Final rept.,

W. M. Pitts. 1987, 13p
See also PB87-201836. Sponsored by Air Force Office

of Scientific Research, Boiling AFB, DC.
Proceedings of American Society of Mechanical Engi-

neers/JSME Thermal Engineering Joint Conference
(1987), Honolulu, HI., March 22-26, 1987, v1 p123-
135.

Keyvyords: 'Turbulent flow, 'Jet mixing flow, Axisym-
metric flow. Density measurement. Isotherms, Mixing,

Fluid dynamics, Reynolds number. Diffusion flames,

Jets, Reprints.

Recent experiments by Pitts have characterized the ef-

fects of global density ratio and Reynolds number on
mixing In Isothermal, turbulent, axisymmetric jets. The
results are summarized and implications for turbulent

jet diffusion flames are discussed. The findings of the

isothermal study are directly applicable to flame lift-off

and blow out for which it is shown that these properties

can be predicted based on the known isothermal
mixing behavior. This analysis requires that these
processes be dependent only on mixing in large scale
eddies. Conditions are Identified for which the isother-

mal results can be extended to turbulent mixing within

the combustion regions of jet flames. Magnitudes of

local Reynolds numbers in either isothermal or com-
busting jets are shown to have a negligible effect on
time-averaged jet fluid concentration or unmixedness
as long as they are large enough to insure the develop-
ment of large scale turbulent structures.
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Measurement of Solids Fraction In Two-Compo-
nent Slurries.
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An important parameter in many industrial processes
involving slurries is the mass fraction of solids being
carried by the liquid phase. A technique is described to

measure the solids fraction in a two-component slurry,

such as cellulose-water, sand-water, or coal-water.

The method determines the effective dielectric con-
stant of the slurry and then utilizes a mixture rule and
the dielectric constants of the two individual compo-
nents to extract the solids fraction. The greatest sensi-

tivity Is attained when there is a large difference in the

dielectric properties of the two components, which is

the case for most slurries with water as the carrier

liquid.
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Analysis of a laminar Vortex Shedding Behind a
Circular Cylinder by Computer-Aided Flow Visual-

ization.

Final rept.,

B. E. Eaton. 1987, 29p
Pub. in JnL of Fluid Mechanics 180, pi 17-145 Jul 87.
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Streamline, streakline, and material line flow visualiza-

tion techniques have been numerically simulated in the
vortex shedding flow field from a finite element simula-

tion of the 2-D Navier-Stokes equations at Reynolds
number 1 1 0. The results have been used (1 ) to charac-
terize the wake in terms of its critical point trajectories,

and (2) to verify that the 2-D Navier-Stokes model pre-

dicts the mechanism of vortex shedding experimental-

ly observed by Gerrard (1978). A technique for deter-

mining vorticity balances in the flow field is also pre-

sented.
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Viscous Flow in the Stress Ensemble.
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Simulation, Constraints, Reprints.

The stress ensemble has advantages for studying

shear flow in highly viscous media. The authors derive

701,381 151
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a simple method for performing NEMD simulations in

the ensemble. The authors also derive the associated
equilibrium fluctuation expressions for the zero fre-

quency shear viscosity. These expressions relate the

reciprocal of the shear viscosity to strain rate fluctua-

tions in the zero stress equilibrium ensemble. The au-

thors analysis is based upon the Nose-Hoover method
of treating non-holonomic constraints. They show that

for generating the stress ensemble, the Nose-Hoover
method is much simpler to implement than the corre-

sponding Gaussian approach.
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Algorithm for Ascertaining Linear Range of Tur-
bine Flow Meters.
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The conventional practice of expressing the relation-

ship between volume flow rate, Q, and frequency, f, (or

pulse rate) for turbine flow meters by the 'K factor' is

examined. Curvature in plots of K against f due to the
existence of a non-zero intercept in the linear equation
relating f to Q is illustrated using calibration (water and
Type II hydrocarbon) data. An algorithm which enables
the actual linear range of turbine flow meters to be
simple and easily ascertained is presented. The very
significant improvement in linearity accomplished by
the use of the algorithm is illustrated for the calibration

data.
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Transfer Leak Studies and Comparisons of Pri-

mary Leal( Standards at tfie National Bureau of
Standards and Sandia National Laboratory.
Final rept.,

R. W. Hyland, C. D. Ehriich, C. R. Tilford. and S.
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Sintering, Transferring, Reprints.

Primary leak standards are being developed at the Na-
tional Bureau of Standards (NBS), and a cooperative
NBS - Sandia National Laboratory (SNL) program is

underway to compare their different primary standards
and investigate the properties of transfer leaks. Initial

results of comparisons of the primary standards at the
two laboratories, accomplished via sintered metal
transfer leaks in the range 5e-12 to 5e-9 moles/sec,
show that the calibration methods used in the two lab-

oratories agree to within a few percent for nitrogen,

argon, and helium. Significant instabilities with time
have been observed for one of the two leaks used in

the comparison. Temperature coefficient data for

helium diffusion leaks are presented which illustrate

the possibility of significant errors when a linear tem-
perature dependence is assumed over too wide a tem-
perature range.

Optics & Lasers
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An external laser frequency stabilizer combines an
acousto-optic frequency shifter and a fast electro-optic

phase modulator. A compensating electronic delay
line in a crossover network provides a near-ideal trans-

ducer response while keeping the voltage across the
electrooptic crystal away from the amplifier limits.
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Fizeau Wavemeter for Pulsed Laser Wavelength
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The authors have developed and characterized a
Fizeau wavelength meter, optimized for use with

pulsed laser sources, which demonstrates a CW reso-

lution of a few parts in 10 and a pulsed resolution

within 1 part in 1 0. The static optical design is based on
a Fizeau wedge interferometer, which together with

spatial filtering and collimating optics is used to

produce a pattern of parallel fringes which are imaged
on a linear photodiode array and analyzed by a mini-

computer. The authors describe a series of CW and
pulsed measurements of various nan-ow-band laser

sources and examine the particular difficulties involved

in pulsed laser measurements with the wavemeter.
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Safety Color Appearance under Selected Light
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The present report provides data on the color appear-
ance and physical measurements of 58 safety color

samples viewed under each of seven light sources.
The seven light sources included incandescent, cool

white fluorescent, clear mercury, metal halide, metal
halide-high pressure sodium mix, high pressure
sodium, and low pressure sodium. Color samples in-

cluded ones for safety red, orange, yellow, green, blue,

purple (magenta), brown, white, gray, and black of sev-
eral different types including ordinary, fluorescent, re-

troreflective, and retroreflective fluorescent. Analysis

of the data indicated that the standard ANSI (American
National Standards Institute) samples were often not
identified accurately under many of the sources stud-

ied, with particulariy poor performance for the two
sodium sources and clear mercury. Specifications are

given for a new set of samples that were identified

more accurately under all seven sources and which
showed a greater gamut of coloration in a uniform
color space for all sources. Chromaticity and lumi-

nance coordinates for all 58 color samples are pre-

sented for both CIE x,y,Y and CIE L'a'b' values. In

addition, the psychophysical data are compared with

theCIELAB data.
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Tomographic algorithms have been used to generate
cross-sectional images of sound velocity in the human
body from time-of-flight measurements of ultrasonic
pulses. Similar algorithms have been employed to re-

construct optical refractive index fields, in which opti-

cal path lengths are measured interferometrically

rather than transit times. Using a ray propagation
model, an ultrasonic transit time or optical path length
measurement is proportional to the line integral of the
ultrasonic (or optical) refractive index over the ray

path. Under the assumption that the propagation paths
are straight, conventional computerized tomography
(CT) algorithms have been used to perform the recon-
structions. In real media, ray refraction introduces a
time-of-amval (or optical path length) en-or in the
measurement, leading to image degradation. To date,

only iterative techniques based on numerical ray trac-

ing have been proposed to correct for the effects of

refraction. In the paper, the authors present a pertur-

bation approach to this problem which, for relatively

small refractive-index fluctuations, requires neither it-

eration nor ray tracing.
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The physics behind magnetically-induced polarization

switching for atoms undergoing a J(lower) = 1 -

J(upper)=0 transition in a polarization degenerate
cavity is discussed. The authors present preliminary

theoretical results for self-pulsing between sigma (-I-)

and Sigma (-) modes.
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Frequency Measurement of the Solitary Ethyl Al-

cohol Laser Line.
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The authors measured the frequency, the relative po-
larization, and the pump frequency offset of the single

FIR laser line obtained by optically pumping ethyl alco-

hol C2H50H with a cw C02 laser.
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A description is given of an automated beam conjoiner

which is suitable for use in the near UV, visible, and
near IR. The instrument uses filters to permit rapid, re-

peatable flux-level changes. The operation and data
reduction techniques are outlined, and the results of

the application of the instrument to the measurement
of the response function of a radiometer are shown.
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Laser intracavity absorption has been afflicted by the

appearance o( highly complex lineshapes, which seri-

ously limit the applicability of this sensitive spectrosco-
pic technique. The authors demonstrate these line-

shapes to emerge from the interplay of linear absorber
dispersion and resonator diffraction. They can be
avoided by tuning the resonator to a relative minimum
of its diffraction loss.
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The object of the paper is to present the results of sev-

eral experiments relating to the preparation and use of

pressed polytetrafluoroethylene (PTFE) powder as a
diffuse reflectance standard for the spectral range 200
to 2500 nm. These experiments include two round-

robin intercomparisons envolving nine laboratories.

These round-robin experiments provided data on the
variability of the reflectance of pressed PTFE reflec-

tance standards prepared in different laboratories. The
results of these measurements provided insight into

the problems associated with the PTFE standards and
helped to establish what practices needed to be stand-
ardized in order to improve interlaboratory agreement
for diffuse reflectance measurements.
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L. A. Westling, M. G. Raymer, and J. J. Snyder.
1984, 1p
Pub. in Jnl. of the Optical Society of America A-Optics
and Image Science 1, n12 p1319 1984.

Keywords: Spectrum analyzers. Intensity, Reprints,

'Dye lasers, Multimode, Pulsed lasers.

Statistical properties of a multimode pulsed dye laser

have been studied by measuring the cross correlation

coefficients between mode intensities in individual

pulses and the intensity autocorrelation function of the
total output intensity.
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Film Thicltness and Refractive Index Standard Ref-
erence Material Calibrated by Ellipsometry and
Profilometry.
Final rept.,

G. A. Candela, D. Chandler-Horowitz, D. B. Novotny,
T. V. Vorburger, and C. H. W. Giauque. 1986, 6p
Pub. in Proceedings of SPIE - The International Socie-
ty for Optical Engineering, Quebec City, Canada, June
3-6, 1986, P402-407.

Keywords: 'Dimensional measurement, 'Thickness,
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'Standard reference materials, 'Refractive index, El-

lipsometry.

A Standard Reference Material (SRM) has been de-
signed and fabricated and will be certified for thickness
and refractive index using a highly accurate ellipsome-
ter. The SRM consists of a three-inch diameter silicon

wafer with a silicon dioxide film of uniform thickness.

The design and preparation of the SRM are discussed
and the ellipsometric measurement results and their

comparisons with stylus profilometry are presented,

along with the precision of the measurements. The el-

lipsometric accuracy depends upon the wafer oxide

film, the model that represents the film-interface-sub-

strate system, and the methods used to make the

measurements. When the optical thickness, as deter-

mined by the ellipsometer, is compared with the me-
chanical thickness, as determined by the stylus profi-

lometer, both the correct sample preparation and cor-

rect model are important in order to obtain high accu-
racy. The SRM will be available initially in three nomi-
nal oxide film thicknesses of 50, 1 00, and 200 nm. The
SRM can be used to calibrate many different optical

and mechanical thickness monitoring instruments as
well as ellipsometers for which it was specifically de-
signed.

701,395
PB87-174314 PC A03/MF A01
National Bureau of Standards (NEL), Gaithersburg,

MD. Building Environment Div.

Geometry and Amplitude of Veiling Reflections,
J. A. Worthey. Mar 87, 38p NBSIR-87/3525

Keywords: 'Illuminating, 'Visual perception, 'Reflec-

tion, Color, Surface properties, 'Veiling reflection.

The problem of veiling reflections in flat reading matter

is examined in three theoretical analyses. These as-

sumptions are made: (1) The surface is shiny, so that

surface reflections can be treated as creating a mirror

image; (2) The light source has a non-zero area; (3)

Insofar as it matters, the reading material has non-zero
area also. The first analysis assumes that the reader
can tilt the reading material. The extent to which a
larger luminaire forces him to tilt farther from his line of

sight and from the incident light is then computed. The
second analysis assumes that the luminaire image is

not avoided. Then, the smaller the luminaire is, the

brighter its image will be, relative to a diffuse white sur-

face; this effect is expressed in a formula and in

graphs. The overall implication of the first two analyses
is that while veiling reflections are not negligible with

spherical illumination, the worst light sources are those
of intermediate size, whose image is hard to avoid, yet

brighter than in the spherical case. The final analysis

shows that when veiling reflections cannot be avoided,
they desaturate colored objects. For instance, spheri-

cal illumination reduces the accessible volume in the
CIELAB uniform color space by 37%.
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Standard Measurement Procedures for Character-
izing Single-Mode Fibers.

Final rept.,

D. L. Franzen. 1 986, 8p
Pub. in Test and Measurement World, p70-77 Oct 86.

Keywords: 'Fiber optics. Optical dispersion, Attenu-
ation, Wavelengths, Diameters, Reprints, 'Optical

fibers. Cut-off.

Parameters that describe single-mode optical fibers in-

clude attenuation, cut-off wavelength, mode-field di-

ameter, and dispersion. Some measurement results

depend on test -fiber condition and testing methods.
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Errors, 'Calibration, US NBS.

The report describes the measurement methods and
instrumentation used in the realization and transfer of

the NBS scale of spectral radiance. The application of

the basic measurement equation to both blackbody
and tungsten strip lamp sources is discussed. The de-
terminations of the spectral responsivity function, re-

sponse linearity, polarizance and 'size-of-source

effect' of the spectroradiometer are described. The
analysis of sources of error and estimates of uncer-
tainty are presented. The assigned uncertainties in

spectral radiance range from about 1.75% at 225 nm
to 0.25% at 2400 nm.
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Measurement Technique for Determining the Tem-
perature Distribution in a Transparent Solid Using
Holographic Interferometry.
Final rept.,

A. Ito, and T. Kashiwagi. Mar 87, 5p
Pub. in Applied Optics 26, n5 p954-958, 1 Mar 87.
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Refractive index. Holography, Interferometers, Re-
prints.

Temperature distributions in transparent solids have
been determined by measurements of changes in the
refractive index of the sample using a holographic in-

terferometry technique. The steady-state temperature
distributions within two samples, fused silica and poly-

methyl methacrylate (PMMA), were measured to dem-
onstrate the technique. Various errors in the measured
temperature distribution caused by refraction and heat
losses from the sample are discussed and estimated.
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Laser Power and Energy Measurements and the
NBS (National Bureau of Standards) Laser Meas-
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tation, Measurement assurance programs.

The paper describes the national standards for laser

power and energy measurements maintained by the
National Bureau of Standards, and how the measure-
ment services based on these standards are dissemi-
nated. Particular emphasis is devoted to the proce-
dures and instrumentation used in these measure-
ments. The Laser Measurement Assurance Program
(MAP) is discussed in detail. The paper also presents a
detailed procedure for the user to choose proper in-

strumentation and procedures to implement a meas-
urements program in the laboratory.
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Intracavity Frequency Doubling for the Generation
of Squeezed States of Light.
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Sponsored by National Science Foundation, Washing-
ton, DC, and Office of Naval Research, Arlington, VA.
Pub. in Proceedings of International Symposium on
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The authors experiments attempt to produce
squeezed states of light by second harmonic genera-
tion within an optical cavity resonant at both funda-
mental and harmonic frequencies. They begin in Sec-
tion II with an overview of the relevant theoretical pre-

dictions before turning in Section III to the actual ex-
periment
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Floquet-Liouville Supermatrix Approach: Time De-
velopment of Density-Matrix Operator and Multi-

ptioton Resonance Fluorescence Spectra In In-

tense Laser Fields.

Final rept.,

T. S. Ho, K. Wang, and S. I. Chu. 1986, 19p
Sponsored by Department of Energy, Washington, DC.
Pub. in Physical Review A 33, n3 pi 798-1 81 6 Mar 86.

Keywords: Fluorescence, Reprints, *Multi-photon

processes, Floquet function. Matrices, Laser radiation.

A Floquet-Liouville supermatrix (FLSM) approach is

presented for nonperturbative treatment of the time

development of the density-matrix operator of atoms
and molecules exposed to intense polychromatic
fields. By extending the many-mode Floquet theory

(MMFT) recently developed, the time-dependent Liou-

ville equation for the density matrix of quantum sys-

tems undergoing relaxations (due to radiative decays
and collisional dampings, etc.) can be transformed into

an equivalent time-independent non-Hermitian FLSM
eigenvalue problem. This yields a numerically stable

and computationally efficient approach for the unified

treatment of nonresonant and resonant, one- and mul-

tiple-photon, steady-state and transient phenomena in

nonlinear optical processes, much beyond the conven-
tional rotating-wave-approximation (RWA) method.
Connections of the FLSM approach to the MMFT in

the limit of zero relaxations are also made, providing

the understanding of the physical significance of FLSM
superelgenvalues and eigenvectors.

701.402
PB87-198040 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Stabilizing Lasers for Applications in Quantum
Optics.
Final rept.,

J. L. Hall. 1986, 12p
Sponsored by Office of Naval Research, Arlington,

VA., and National Science Foundation, Washington,
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Pub. in Proceedings of International Symposium on
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ary 1986, P273-284.
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Laser outputs.

Servo stabilization of laser output parameters, such as
intensity and frequency, are considered. The intrinsic

noise of the laser may be strongly reduced by such
techniques, in principle to negligible values. However,
noise of the measurement process and noise and drift

of the discriminator are directly imposed onto the

laser's output by the servo process. Results and prob-

lems are discussed for both intensity and frequency
stabilization systems.
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Optical Sampling with Gain-Switched, Pulse-Com-
pressed, Distributed Feedback Laser Diodes.
Final rept.,

D. L. Franzen, Y. Yamabayashi, and T. Kanada.
1987, 2p
Pub. In Electronics Letters 23, n6 p289-290, 12 Mar
87.
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Distributed feedback lasers, Picosecond pulses.

Chirped pulses from gain-switched, distributed feed-

back laser diodes at a wavelength of 1 .3 micrometers
are compressed to 8.7 ps FWHM by the linear disper-

sion properties of single-mode fibre. These pulses are
used to optically sample fast waveforms from other 1 .3

micrometers laser diodes. The high time resolution

sampling system uses a fibre coupler to combine
beams; this eliminates critical alignment and results In

a practical design.
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An electro-optic modulator using LiTa03 is described
which yields 34% of the carrier intensity in each of the
first-order sidebands with rf phase modulation frequen-
cies fm about 1.0 GHz and about or < 1.0 W input

power. The modulator makes use of a lumped resona-
tor with Q about 200 to obtain efficient production of

the sidebands. It is shown that the device can be
scaled for operation at about 2 GHz. Applications of

this modulator include optical pumping of the lighter

alkali atoms, FM sideband spectroscopy, and laser

phase/frequency stabilization using rf modulation
techniques.
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Spectral Irradiance Scales Based on Filtered Ab-
solute Silicon Photodetectors.
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A scale of spectral irradiance has been realized for the

400-700-nm wavelength range based on absolute sili-

con photodetectors, with the wavelength selected by
interference filters. From these data, a photometric

scale of luminous intensity has been realized. The re-

sults were compared to scales based on blackbodies.
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PB87-220521 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Quantum-Mechanical Noise in an interferometer:
Intrinsic Uncertainty versus Measurement Uncer-
tainty.
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W. T. Ni. 15 May 87, 6p
Pub. in Physical Review D 35, nIO p3002-3007, 15
May 87.

Keyvvords: 'Optical interferometers, Measurement,
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chanics. Uncertainty.

In many quantum-mechanical measurements, the total

uncertainties (sigma) are greater than or equal to the

intrinsic uncertainties (sigma 1) of the quantities to be
measured; the differences are due to the particular

measurement processes chosen. In each of these sit-

uations, a measurement uncertainty (sigma M) can be
defined as (sigma M) = square root of (sigma squared -

(sigma 1) squared). A question to ask is whether
(Sigma M) is independent of the initial quantum state of

the system to be measured, i.e., whether (sigma M) is

only dependent on the measurement process chosen.
For a Michelson interferometer, the authors extend
Loudon's model to show that in the model (sigma M) is

only dependent on the measurement process chosen
for the case with small radiation-pressure fluctuation.

When the intensity and radiation-pressure fluctuation

are high, there are cross-correlated terms. Some of

these terms are negative and give hope to the possibil-

ity of uncertainty reductions for appropriate schemes.

701,407
PB87-224549 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Molecular Spectroscopy Div.

Method for First-Order Design of a Transfer Optics
System to Throughput Match a Fourier Transform
Spectrometer to a Sample Cell Without Use of a
Field Lens at the Ceil Input.
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The realization that the usual optical geometry of an
absorption cell is the frustrum of a cone and that a
requirement can be put on any transfer optics system
that eliminates the need for a field lens at the cell input

leads to a powerful method of first-order optical

system design through (1) determination of a required

ray transfer matrix, unique except for sign, which re-

quires a single concave spherical mirror (or lens) to

implement and (2) getting additional degrees of free-

dom to make the system more practical at the expense
of additional spherical mirrors (or lenses). Two suc-

cessful applications of the method are described.
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A transfer standard has been developed for use in

comparing the measurement capability of the Auto-
matic Pulse Measurement System (APMS) at the Na-
tional Bureau of Standards to that of the recently de-
veloped electrooptic samplers. The transfer standard
is a comb generator driven by a 90-MHz sine wave.
Using the standard, measurements were made of the
pulse waveform of a comb generator output with both
the APMS and an electrooptic sampler. A comparison
was then made of the pulse duration (full width at half

maximum) obtained in the two waveform measure-
ments. The result was a duration of 102 ps as meas-
ured by the APMS and 112 ps as measured by the
electrooptic sampler. The signal-to-noise ratio at the
comb generator input was Improved over that of previ-

ous measurements, and a correction for pulse broad-
ening was made to achieve the result. The pulse
broadening was caused by the impedance mismatch
between the sampler and the transmission system (50
omega).
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The authors have obtained laser action in carbon 13
difluormethane, (13)CH2F2, pumping with C02 cw
laser lines from 10R4 to 9R44. They have found 65
lines ranging from 106 to 1220 micrometers. They
have performed wavelength, polarization, and intensity

measurements. The frequencies of 57 of these lines

were measured by the synthesis of two frequency sta-

bilized C02 lasers in a MIM diode. Most of these lines

have intensities comparable to those of the well known
(12)CH2F2 laser.

701,410
PB87-233367 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Measurements of New FIR Laser Lines in CD30D.
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ing, Deuterium compounds, Masers, Reprints, 'Methyl

alcohol lasers.

The authors report the measurement of 80 new FIR
laser lines in CD30D optically pumped by a regular

continuous wave C02 laser. These lines are in the

spectral range of 79 micrometers to 2.9 mm.

PBd7-233656 Not available NTIS
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Microscope Objectives, Cover Slips, and Spherical
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Microscope objectives, with powers of 20X and higher,

will display significant spherical aberration when used
to examine an optical fiber without a cover slip.

701,412
PB87-233730 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Atomic and Plasma Radiation Div.

Depolarization of Near-Resonance Rayleigh Scat-
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The polarization ratio of near-resonance Rayleigh
scattering (NRRS) from barium ions in a resonant
laser-driven plasma has been measured. The Ba-i-

resonance transition involved in the NRRS originates

from a state with angular momentum J = 0. It has
been deduced from the experimental results that the
resonance scattering is completely depolarized, which
is in good agreement with theory.
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Simple Stray-Light Test for Spectrophotometers.
Final rept.,
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The Newsletter contains descriptions of technical pro-

cedures and results of the NBS program in radiometry,
photometry, and spectrophotometry, and reports of

significant meetings in the field.
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Absolute Spectral Response intercomparison.
Final rept.,

E. F. Zaiewski. Apr 82, 3p
Pub. in Optical Radiation News, n39 pi -3 Apr 82.
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The Newsletter contains descriptions of technical pro-
cedures and results of the NBS program in radiometry,
photometry, and spectrophotometry, and reports of
significant meetings in the field.
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ation. Calibration, US NBS, Uncertainty.

The documentation describes measurement services,

instrumentation, standards, and measurement tech-

niques for regular spectral transmlttance over the
spectral range of 200 to 2500 nm. It is divided into

three parts. Part I describes the services and stand-

ards that are available and the guiding philosophy
behind the efforts to provide a primary laboratory for

spectral transmittance measurements. Part II de-

scribes the high accuracy reference spectrophoto-
meter. Part III describes the high precision transfer

spectrophotometer. The transfer instrument relies on
master standards that are periodically calibrated using

the reference spectrophotometer.
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The report describes the instrumentation, standards,
and techniques used in the measurement of spectral

reflectance over the ultraviolet, visible, and near infra-

red spectral ranges. The report is divided into three

parts. Part I describes the guiding philosophy for main-
taining reference and transfer spectrophotometers for

spectral reflectance measurements, and standards
and services that are available. Part II describes the
NBS high accuracy reference spectrophotometer in-

cluding specially developed accessory reflectometers.
The instrument provides the basis for the development
of absolute NBS standards of diffuse and specular re-

flectance. Part III describes the NBS transfer spectro-
photometer, a high precision commercial spectropho-
tometer used for calibrating Standard Reference Mate-
rials (SRMs) such as diffuse reflectance and specular
reflectance standards.
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Piezo-optic and elastic constants of window materials
have been tabulated.
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A description is given of a new facility, located at the
NBS (Gaithersburg) Synchrotron Ultraviolet Radiation
Facility (SURF-II), in which the absolute calibration of

working standard detectors for the 5-50-nm spectral
region, and the subsequent calibration of outgoing
transfer standard detectors is performed. A dual toroi-

dal grating monochromator, with diffraction gratings
optimized for 3-13 and 12-52 nm, disperses synchro-
tron radiation from the electron storage ring into

tandem experimental chambers in which a rare gas
ionization chamber determines the absolute magni-

tude of the incident radiant flux and hence the efficien-

cy of the photoemissive photodiodes.

701,419

PB88-117601 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Guided-Wave Reflectometry with Micrometer Res-
olution.
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The authors describe a new type of optical reflectome-

try which is useful in testing single-mode lightguide

systems. The technique uses a scanning Michelson in-

terferometer in conjunction with a broadband illuminat-

ing source and cross-correlation detection. High reso-

lution is achieved through the limited coherence of the
backscattered radiation. With this approach it is possi-

ble to distinguish scattering centers separated by only

a few micrometers. In some cases loss may be esti-

mated for components in the transmission path of a
test lightguide. The basic principles of the diagnostic
technique, along with some performance characteris-

tics, are illustrated for an all-fiber reflectometer. They
also discuss several laboratory applications which
serve to demonstrate the resolution capabilities of the
measurement concept.
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R. U. Datia, J. R. Roberts, W. T. Silfvast, and O. R.
Wood. 1987, 3p
Pub. in Optics Letters 1 2, n9 p675-677 Sep 87.

Keywords: "Plasmas(Physics), Electron transitions.

Line spectra. Far ultraviolet radiation. Carbon, Lasers,
Ultraviolet spectra. Reprints, "Population inversion,

Theta pinch.

Population inversions on the 5g-4f and 4f-3d transi-

tions of C IV at 253.0 and 1 1 6.9 nm have been ob-
served in the recombination phase of a theta-pinch
plasma initially containing 14 m Torr of acetylene and
0.5 m Torr of hydrogen gas. Population ratios of

17:11:1 for the 5g, 4f, and 3d levels were deduced
from measured absolute line intensities of the 5g-4f
and 4f-3d, and 3d-2p transitions at 253.0, 1 1 6.9, and
38.4 nm. The resulting gain-length product for a single

pass through the 23-cm-long plasma column, based
on the measured Doppler-broadened linewidth, is

2.3% at 1 16.9 nm and 5.8% at 253.0 nm.

701,421

PB88-121025 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Review of Frequency Measurements of Optically
Pumped Lasers from 0.1 to 8 THZ.
Final rept.,

M. Inguscio, G. Moruzzi, K. M. Evenson, and D. A.

Jennings. 1986, 32p
Pub. in Jnl. of Applied Physics 60, n12 pR161-R192,
1 5 Dec 86.

Keywords: "Infrared lasers, "Frequency measure-
ment, "Far infrared radiation, Line spectra. Optical

pumping. Reviews, Reprints.

A list is presented of more than 800 far-infrared laser

lines emitted by optically pumped molecular lasers

whose frequencies have been measured. For each
line, frequency, wavelength, wave number, lasing mol-
ecule, C02 pump line, and, if available, the assignment
of the lasing transition, are given. The list is accompa-
nied by a survey of the techniques of frequency meas-
urement in the far infrared. Accuracies and limitations

of the various techniques are also discussed.

701,422

PB88-121 108 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.
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Response of a Fabry-Perot Cavity to Phase Modu-
lated Light.

Final rept.,

D. Mils, and J. L. Hall. 1987, 7p
Contract NGL-06-003-057
Sponsored by National Science Foundation, Washing-
ton, DC, and National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Review of Scientific Instruments 58, n8 p1406-
1412 Aug 87.

Keywords: Optical measurement, Light{Visible radi-

ation). Phase modulation. Responses, Reprints,

•Fabry-Perot cavities.

A solution is given to the lock-in detection method,
which is valid for arbitrary values of the modulation fre-

quency. The solutions agree with the results of the

quasistatic theory, in the limit of small modulation fre-

quency compared to the resonance linewidth.

70 r 423
PB^8-1 23674 PC A03/MF A01
National Bureau of Standards (NML), Gaithersburg,

MD. Center for Radiation Research.
NBS (National Bureau of Standards) Measurement
Services: Radiance Temperature Calibrations.

Special pub. (Final),

W. R. Waters, J. H. Walker, and A. T. Hattenburg.

Oct 87, 46p NBS/SP-250/7
Also available from Supt. of Docs, as SN003-003-
02827-4. See also PB88-1 23781. Library of Congress
catalog card no. 87-61 9850.

Keywords: "Temperature measurement, 'Radiance,
Optical measurement, Blackbody radiation, 'Calibra-

tion, Pyrometers, US NBS, Uncertainty, High tempera-
ture.

The report describes the measurement methods and
instrumentation used in the realization and transfer of

the International Practical Temperature Scale (IPTS-

68) above the temperature of melting gold. The deter-

mination of the ratios of spectral radiance of tungsten-

strip lamps to a gold-point blackbody at a wavelength
of 654.6 nm is detailed. The response linearity, spec-

tral responsivity, scattering error, and polarization

properties of the instrumentation are described. The
analysis of sources of error and estimates of uncer-

tainty are presented. The assigned uncertainties (three

standard deviations) in radiance temperature range
from plus or minus 2 deg K at 2573 deg K to plus or

minus 0.5 deg K at 1 073 K. K.

701j424
PB^8-123682 PC A04/MF A01
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Metrology for Electromagnetic Technology: A Bib-
liography of NBS (National Bureau of Standards)
Publications, January 1970-December 1986,
K. E. Kline, and M. E. DeWeese-Bishop. Jun 87, 62p
NBSIR-87/3074
Supersedes PB87-1 25738.

Keywords: "Metrology, "Fiber optics, "Superconduc-
tors, "Josephson junctions, "Bibliographies, Lasers,

Magnetic measurement, Optical communication,
"Cryoelectronics, Optical fibers, SOUID devices,

SQUID (Detectors), Laser radiation.

This bibliography lists the publications of the personnel
of the Electromagnetic Technology Division of NBS in

the period from January 1970 through December
1 986. A few earlier references that are directly related

to the present work of the Division are included. Fields

covered include the following: Optical electronic me-
trology, Cryoelectronic metrology, Superconductor
and magnetic measurement.

701,425
PB88-123781 PC A06/MF A01
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Radiation Research.
NBS (National Bureau of Standards) Measurement
Services: Spectral Irradlance Calibrations.
Special pub. (Final),

J. H. Walker, R. D. Saunders, J. K. Jackson, and D.

A. McSparron. Sep 87, 106p NBS/SP-250/20
Also available from Supt. of Docs, as SN003-003-
02829-1. See also PB88-1 23674, and PB88-1 23708.
Library of Congress catalog card no. 87-61 9862.

Keywords: "Irradlance, "Radiometry, Optical measure-
ment, Spectroradiometers, Blackbody radiation.

Standards, "Calibration, Spectral sensitivity, US NBS,
Uncertainty.

The report describes the measurement methods and
instrumentation used in realization and transfer of the
NBS scale of spectral irradlance. The basic measure-
ment equation for the irradiance realization is derived.

The spectral responsivity function, linearity of re-

sponse, and 'size of source effect' of the spectroradio-

meter are described. The analysis of sources of error

and estimates of uncertainty are described. The analy-

sis of sources of error and estimates of uncertainty are

described. The assigned uncertainties (3-sigma level)

in spectral irradiance range from 2.2% at 250 nm to

1 .0% at 654.6 nm to 6.5% at 2400 nm.

701,426
PB88-124441

(Order as PB88-1 24409, PC A04/MF A01)
National Bureau of Standards (NML), Gaithersburg,

MD. Radiometric Physics Div.

International Intercomparisons of Photometric
Base Units,

K. D. Mielenz. 1987, 3p
Included in Jnl. of Research of the National Bureau of

Standards, v92 n5 p335-337 Sep-Oct 87.

Keywords: "Photometry, "Luminous intensity, "Cande-
la, Interlaboratory comparisons.

In order to evaluate the worldwide consistency of prac-

tical implementations of 1 979 redifinition of the cande-
la, the Consultative Committee for Photometry and Ra-
diometry (CCPR) has conducted an international inter-

comparison of photometric base units. The intercom-

parison showed 0.8% agreement (one standard devi-

ation) of independent luminous-intensity scale realiza-

tions by 1 5 national laboratories, and 0.6% agreement
of luminous-flux scale realizations by 1 1 laboratories.

The NBS candela and lumen agreed with the world
mean within quoted uncertainty limits, and were shown
to be consistent with one another within 0.5%.

701,427
PB88-129838 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Principles of Optical Phase-Locking: Application to

Internal Mirror He-Ne Lasers Phase-Locked via

Fast Control of the Discharge Current.
Final rept,

J. L. Hall, M. Long-Sheng, and G. Kramer. 1987, lip
Contracts NSF-PHY86-04504, N0001 4-85-081

6

Sponsored by National Science Foundation, Washing-
ton, DC, and Office of Naval Research, Arlington, VA.
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Jnl, of Quantum Electronics QE-23, n4 p427-
437 Apr 87.

Keywords: "Frequency control, "Phase locked sys-

tems, Helium neon lasers, Reprints, "Laser radiation.

Visible radiation.

While phase-locking techniques have long been in rou-

tine use in the microwave frequency domain, the ten-

thousand-fold increase of the carrier frequency in the

visible domain brings new problems for effective opti-

cal phase control. Particularly robust locks can be
based on combining phase-locking under quiescent
conditions with an outer frequency-control loop which
takes control when phase lock is lost. Electronic strat-

egies for implementing the process are discussed. Di-

agnostic techniques to allow characterization of

phase-lock performance of optical oscillators are pre-

sented and discussed, using, as an example, the

phase-locking of a low-cost internal mirror He-Ne laser

tube. Effectively complete phase lock was possible,

using small variations of the discharge current to pro-

vide fast frequency control.

701,428
PB88-140926 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Doppler-Free LIneshapes.
Final rept.,

A. Gallagher. 1987, 20p
Grant NSF-PHY82-00805
Sponsored by National Science Foundation, Washing-
ton, DC.
Pub. in Proceedings of the International Conference
on Spectral Line Shapes (8th), Hampton, VA., July

1986, p2 15-234 1987.

Keywords: "Spectral lines, "Sodium, Line width. Line

broadening.

An experiment on two-wavelength excitation of Na in

the presence of inert gas perturbers is described and

analyzed in terms of spectral redistribution line-broad-

ening theory and velocity-changing kernels. It is noted
that the results yield velocity dependent line-broaden-

ing coefficients for various pairs of the three atomic
states, and that new issues in line-shape theory are
raised by such Doppler-free experiments.

701,429
PB88- 14 1 395 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Radiation Physics Div.

XUV Radiometric Standards at NBS (National
Bureau of Standards).
Final rept,

W. R. Ott, L. R. Canfield, S. C Ebner. L R. Hughey,
and R. P. Madden. 1986, lOp
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in X-ray Calibration: Techniques, Sources, and
Detectors, v689 pi 78-1 87 1 986.

Keywords: "Far ultraviolet radiation, "Radiometry,
"Standards, Ionization chambers, Photodiodes, X ray

spectrometers, Ultraviolet spectrometers. Synchrotron
radiation. Reprints, "Soft x radiation, Calibration, Surf II

storage ring.

The National Bureau of Standards supports a research
and development program in the vacuum ultraviolet

and soft x-ray region of the spectrum with the goal of

providing radiometric source and detector standards
for measurement applications. The report will review
the instrument and detector calibration services, and
also will describe several soft x-ray measurement-re-
lated research projects where NBS staff and visiting

scientists have been active.

701,430
PB88-1 47376 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

Characteristics and Performance of Miniature NBS
(National Bureau of Standards) Passive Hydrogen
Masers.
Final rept,

F. L. Walls. 1987, 8p
Pub. in IEEE (Institute of Electrical and Electronics En-
gineers) Transactions on Instrumentation and Meas-
urement IM-36, n2 p596-603 Jun 87.

Keywords: "Masers, Frequency stability. Sensitivity,

Time measurement. Reprints, "Hydrogen masers.

Recent data on the minature (30 kg) passive hydrogen
masers developed at the National Bureau of Stand-

ards (NBS) in cooperation with the Naval Research
Laboratory (NRL) indicate a frequency stability of

(Sigma sub v)squared (tau) = or < (1.5 x 10 to the -

12th power/(tau to the 1/2 power))squared -i- (5x10
to the -15th power)squared, 1 s < tau < 500,000 s.

These masers also have extremely low sensitivity to

changes in the external magnetic field or temperature.

The sensitivity to barometric pressure and or humidity,

although very small, does dominate the residuals in

one of the minature masers for times beyond about a
week. Frequency drift is so small as to be hidden in the

present measurement precision. The fractional repro-

ducibility under all changes, excluding the storage

bulb, appears to be better than 5 x 10 to the -13th

power. The concepts behind the physics and the elec-

tronics that made these advances possible as well as
present limitations are explained in some detail.

701,431
PB88-1 52053 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Precision Engineering Div.

Refractive Index.
Final rept.,

M. J. Dodge. 1986, 27p
Pub. in CRC Handbook of Laser Science and Technol-

ogy, v4pt2 p21-471986.

Keywords: "Laser materials. Infrared radiation. Ultra-

violet radiation, Tables(Data), "Refractive index.

The section defines refractive index, gives the general

form of the Cauchy, Sellmeier, and Hertzberger disper-

sion equations, and discusses the environmental fac-

tors that must be considered in the determination and
use of refractive index values for a particular Material.

Tables are included that give the refractive index and
the temperature coefficient of refractive index for crys-

tals that are of particular interest for the fabrication of

optical components to be used in laser systems. Dis-
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persion equations and equation parameters are also

given for some of tfie materials.

701,432
PB88-152129 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Molecular Spectroscopy Div.

Amplitude-Modulated Heterodyne Polarization

Spectroscopy.
Final rept.,

M. Raab, and A. Weber. 1985, 4p
Pub. in Jnl. of the Optical Society of America B 2, n9
pi 476-1 479 Sep 85.

Keywords: 'Spectroscopy, Amplitude modulation.

Sodium, Polarization(Waves), Transition probabilities,

Reprints, Forbidden transitions. Two photon absorp-

tion. Multi-photon processes. High sensitivity.

Amplitude-modulated heterodyne polarization spec-

troscopy was applied for detecting spectral features

with small transition probabilities. The intrinsic sensitiv-

ity of Doppler-free polarization spectroscopy can be
enhanced toward the shot-noise limit, using a frequen-

cy-offset saturating beam together with high-frequency

chopping. Heterodyne detection of weak transitions

with absorption in the one millionth range was
achieved. Examples are given of spin-forbidden transi-

tions in Na2 and of two-photon transitions in Na2 and
Na.

701,433
PB88-153747 PC A05/MF A01
National Bureau of Standards (NML), Gaithersburg,

MD. Center for Radiation Research.
NBS (National Bureau of Standards) Measurement
Services: Photometric Calibrations.

Final rept.,

R. L. Booker, and D. A. McSparron. Oct 87, 88p
NBS/SP-250/15
Also available from Supt. of Docs, as SN003-003-
02835-5. Library of Congress catalog card no. 87-

619878.

Keywords: 'Photometry, 'Luminous intensity, 'Color

temperature, 'Standards, 'Calibration, Procedures,

US NBS.

The National Bureau of Standards supplies calibrated

standards of luminous intensity, luminous flux, and
color temperature on a routine basis. The procedures,
equipment, and techniques used to perform these cali-

brations as of July 1 986 are described. Details of the
uncertainty information currently available, including

estimates and procedures for determining uncertain-

ties of the reported values, are also presented.

701,434
PB88-1 54596 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Radiation Physics Div.

Possibilities for Achieving X-ray Lasing Action by
Use of High-Order Multiphoton Processes.
Final rept.,

C. W. Clark, M. G. Liftman, T. J. Mcllrath, R. Miles,

C. H. Skinner, S. Suckewer, and E. Valeo. 1986, 8p
See also DE86005034.
Pub. in Jnl. of the Optical Society of America B 3, n3
p371-378 Mar 86.

Keywords: Optical pumping. Excitation, Reprints, *X
ray lasers. Multi-photon processes. Krypton fluoride

lasers, Multicharged ions, Population inversion, Isoe-

lectronic sequence.

The authors consider some possible mechanisms for

producing gain in the 10 nm spectral region. They in-

volve the creation of a population inversion in a con-
fined plasma column by selective excitation of multi-

charged ions via absorption of many (>10) ultraviolet

photons. Specific treatment is made of Kr-like ions
pumped by a KrF excimer laser.

701,435
PB88-154612 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Semiconductor Electronics Div.

Band Structure and Density of States Changes in

Heavily Doped Silicon.

Final rept.,

H. S. Bennett. 1986, 8p
See also PB85-206324.
Pub. in Jnl. of Applied Physics 59, n8 p2837-2844, 15
Apr 86.

Keywords: 'Silicon, Interactions, Reprints, 'Band
structure, 'Correlation energy. Density of states. Ex-

change energy.

The Klauder self-energy method is applied to calculat-

ing the effects of the one-body interactions among the

dopant ions and the carriers in heavily doped silicon at

300 K. The many-body interactions of exchange
energy for majority carriers and of the correlation

energy for minority carriers are estimated by interpret-

ing optical absorption measurements and by calcula-

tions based on degenerate theory. When densities

exceed 5 times 10 to the 19 power per cubic centime-

ter, one-body and many-body terms become of the

same order of magnitude and should be included in

calculations of band structure changes and of proper-

ties such as carrier transport which depend on the

density of states.

Plasma Physics

701.436
PB87-1 53870 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Atomic and Plasma Radiation Div.

Excitation Rate Coefficient Measurements of Cu
XIII and CuXVII Ions.

Final rept.,

R. U. Datia, J. R. Roberts, W. L. Rowan, and J. B.

Mann. 1986, 6p
Contracts DOE-EA-77-A-01-6010, DE-AC05-
78ET53043
Sponsored by Department of Energy, Washington, DC.
Pub. in Physical Review A 34, n6 p4751-4756 Dec 86.

Keywords: 'Electron transitions, 'Excitation, Ultravio-

let spectra, Reprints, 'Copper ions. Plasma, Tokamak
devices.

The absolute excitation rate coefficients for Cu XIII and
Cu XVII optically allowed transitions have been meas-
ured using the Texas Experimental Tokamak (TEXT)
tokamak. Cu is injected by the laser-ablation method at

a time when the plasma has attained steady-state tem-
perature and density profiles. The absolute intensities

of the magnetic-dipole-forbidden transitions within the

Cu XIII 3s(2) 3p(5) and the CuXVII 3s(2) 3p ground
configurations are measured.

701,437
PB87-180824 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Overview of Electron-Ion Collisions.

Final rept.,

G. H. Dunn. 1986, 4p
Pub. in Dynamic Processes of Highly Charged Ions,

p20-23 1986.

Keywords: Reviews, Reprints, * Electron-ion collisions.

The consequential roles of electron-ion collisions in a
variety of plasmas - astrophysical, fusion, laser, etc. -

have been responsible in substantial measure for a
keen interest in these kinds of collisions in the past two
decades. Elastic scattering, excitation, ionization, and
recombination are all conceptually simple processes
that have been studied and considered in electron-

atom collisions for more than 70 years. Yet, these
same processes, when pertaining to electron-ion colli-

sions, continue to challenge the creative efforts of

many to gain a detailed understanding.

701,438
PB87-180881 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Experiments on DIelectronIc Recombination. A
Review.
Final rept.,

G. H. Dunn. 1986, 13p
Contract DOE-EA-01 -77-6010
Sponsored by Department of Energy, Washington, DC.
Office of Fusion Energy.
Pub. in Atomic Processes in Electron-Ion and ion-Ion

Collisions, p93-115 1986.

Keywords: Reviews, 'Dielectronic recombination.
Beam-plasma systems, Colliding beams.

Experimental results and methods of study are re-

viewed for investigation of dielectronic recombination

(DR). Implications of experimental findings to under-

standing DR phenomena are discussed. Experiments
discussed include: coincidence measurements using

crossed beams, Rydberg product observations using

crossed beams, beam-gas experiments observing res-

onance transfer and excitation, photon observations
using beam-plasma interactions, measurements on
sateTlite line intensities, in plasmas, and analysis of

temporal evolution of charge species in a plasma. Ex-

trinsic fields and other environmental effects have a
large impact on DR.

701,439
PB87-203824 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Atomic and Plasma Radiation Div.

Local Measurement of Ba(l-i-) Density Temporal
Evolution.
Final rept.,

G. Chen, and T. J. A. Nee. 1987, 4p
Pub. in Jnl. of Applied Physics 61, n9 p4707-4710, 1

May 87.

Keywords: Density(Number/volume), Rayleigh scat-

tering, Reprints, 'Barium ions, 'Barium plasma. Laser
applications.

The local temporal evolution of the Ba(l-f) number
density in a resonant laser-driven barium plasma has
been measured for the first time by using near-reso-

nance Rayleigh scattering. This local temporal evolu-

tion is quite different from other measurements, where
spatially integrated absorption methods were em-
ployed.

701,440
PB87-224572 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Atomic and Plasma Radiation Div.

Ne-Like CaXI-MnXVI 2p(5)3l-2p(5)4l Transition
Arrays and Energy Levels.
Final repL,

C. Jupen, U. Litzen, V. Kaufman, and J. Sugar. 1987,

15p
Sponsored by Department of Energy, Washington, DC.
Office of Magnetic Fusion Energy.
Pub. in Physical Review A 35, n1 pi 16-130, 1 Jan 87.

Keywords: 'Atomic energy levels, Spectra, Reprints,

'Laser-produced plasma, 'Calcium plasma, 'Scandi-

um plasma, 'Titanium plasma, 'Vanadium plasma,
'Chromium plasma, 'Manganese plasma.

Spectra from laser-produced plasmas of Ca, Sc, Ti, V,

Cr and Mn have been recorded in the grazing-inci-

dence region, and the transition arrays 3s-4p, 3p-4s,

3p-4d, and 3d-4f of the neonlike ions have been identi-

fied. The measured wavelengths together with the pre-

viously observed 3-3 transitions have been used for

deriving energy levels of the 2s(2) 2p{5) 31 and 2s(2)

2p(5) 41 configurations. The term structure has been
analyzed by means of ab initio and parametric calcula-

tions and isoelectronic relations. Coupling conditions

have been studied and eigenvectors have been de-

rived. Significant perturbations caused by the

2s2p(6)nl configurations have been investigated.

701,441
PB87-233375 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Time and Frequency Div.

High Gamma Strongly-Coupled, Non-Neutral Ion
Plasma.
Final rept.,

L. R. Brewer, J. D. Prestage, J. J. Bollinger, and D. J.

Wineland. 1987, 12p
Sponsored by Office of Naval Research, Arlington,

VA., and Air Force Office of Scientific Research, Boil-

ing AFB, DC.
Pub. in Strongly Coupled Plasma Physics, p53-64
1987.

Keywords: *Plasmas(Physics), Reprints, 'Beryllium

ions, 'Penning ion sources. Beryllium 9, Laser cooling.

The authors have produced a strong coupled non-neu-
tral (9)Be(1 -I-) ion plasma with a coupling parameter of

approximately 100 or greater. The ions were spatially

confined by a Penning trap and cooled and com-
pressed using laser cooling. Measurements were
made of the plasma shape, rotation frequency, density

and temperature. In the paper the authors describe the

experimental confinement geometry, the laser cooling

of ions and the experimental data which are compared
with theoretical predictions. Future experiments to
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measure the plasma static structure function, measure
ion diffusion, and improve the temperature measure-
ment are discussed.

701.442

PB88-1 38953 Not available NTIS
National Bureau of Standards (NN/1L), Gaithersburg,

MD. Atomic and Plasma Radiation Div.

Calculation of Helium Plasma Satellites in Turbu-
lent Plasmas.
Final rept.,

T. J. A. Nee. 1987, 12p
Pub. in Jnl. of Quantitative Spectroscopy and Radi-

ative Transfer 38, n3 p21 3-224 1 987.

Keyvyords: Spectral lines. Turbulence, Reprints,

'Helium plasma.

Neutral helium line profiles (2P-4D), under the influ-

ence of suprathermal electric field fluctuations, are cal-

culated with the use of a relaxation line-broadening

theory. First-order plasma satellites at the nearby for-

bidden component (2P-4F) are investigated for various

turbulent plasma conditions. The spectral energy den-
sities of the suprathermal electric field fluctuations are

analytically modeled to infer quantitative relations be-

tvi^een the plasma satellites and the enhanced electric

field. It is found that the far satellite can grow stronger

than the near satellite and both satellites will split into

doublets as the turbulent electric field increases. The
theory is generalized to higher order to describe the

second harmonic plasma satellites near the allowed
transition.

Radiofrequency Waves

701,443

PB87-1 52849 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Precision Engineering Div.

Neighboring-Patch Integrals in Transient Electro-
magnetic Scattering.
Final rept.,

E. Marx. 1985, 6p
Pub. in Institute of Electrical and Electronics Engineers
Transactions on Antennas and Propagation AP-33, n7

P768-773 Jul85.

Keywords: 'Electromagnetic scattering, 'Integral

equations. Reprints, Transients.

The integrals over patches that are close to the self-

patch are calculated by expanding the factors in the
integrand in power series. The values are computed
analytically to first order in the linear size of the patch.

This procedure applies to patches for which the dis-

tance between tfie centers is of the same order of

magnitude as the size of the patch. The same formulas
apply to monochromatic waves.

701,444

PB87-1 52880 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Precision Engineering Div.

Self-Patch Integrals in Transient Electromagnetic
Scattering.
Final rept.,

E. Marx. 1985, 5p
Pub. in Institute of Electrical and Electronics Engineers
Transactions on Antennas and Propagation AP-33, n7
p763-767 Jul 85.

Keywords: 'Electromagnetic scattering, 'Integral

equations. Reprints, Transients.

The self-patch integrals that arise in the integral equa-
tions of electromagnetic scattering are evaluated ana-
lytically for general orthogonal coordinate systems to

first order in the linear size of the patch. There are
terms that contain spatial derivatives of the surface
fields, and these terms may not be negligible. Although
the formulas are derived for transient waves, the same
integrals appear for monochromatic waves.

701.445

PB87-172029 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Radio-Wave Propagation from a Forest to a Clear-
ing.

Final rept.,

D. A. Hill. 1986, 12p
Pub. in Electromagnetics 6, p21 7-228 1 986.

Keywords: 'Radio waves. Wave propagation. High fre-

quencies. Integral equations. Reprints, Forests.

Kirchhoff integration over a vertical aperture is used to

obtain a simple expression for radio-wave propagation
from a forest to a clearing. Numerical results are pre-

sented for a frequency of 10 MHz, and the classical

recovery effect is observed. Numerical comparisons
are made with a previous integral equation solution,

and the agreement is good.

Solid State Physics

701,446
PB87-1 22545 Not available NTIS
Effects of Crystal Field and Exchange Interactions

on the Spin Excitations In Rare Earth Laves-Phase
Compounds.
Final rept.,

J. J. Rhyne, and N. C. Koon. 1983, 9p
Pub. in Proceedings of International Conference on
Magn. Rare-Earths Actinides, v1 p9-16 1983.

Keywords: Rare earth compounds. Iron intermetallics,

Cobalt intermetallics, Neutron scattering, Magnons,
'Spin waves. Exchange interactions, Magnetism.

Inelastic neutron scattering techniques have been
used to probe the spin excitations of a series of Laves-
phase compounds RT2 of rare earths (R) with Fe, Co,
and Al (T). In these compounds, the dispersion of the

various magnetic modes provides information on the

rare earth crystal field interactions, and on the ex-

change couplings between (1) T elements (T-T), (2) T
and R elements (T-R), or (3) between the R elements
alone (R-R).

701.447
PB87-1 49480 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Ceramics Div.

High Resolution Electron Microscopy Study of Ir-

radiation Induced Defects in the B"'-Phase of Po-
tassium Ferrite.
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Keywords: 'Crystal defects, 'Ferrites, Electron mi-

croscopy. Reprints, 'Potassium ferrates, 'Physical ra-

diation effects. High resolution.

A high resolution 1 MV electron microscope study of

the B"'-type of potassium ferrite, with an ideal formula
K20.4Fe0.15Fe203, was performed. The compound
is beam sensitive and easily suffers from structural

degradations during TEM observations, while the isos-

tructural aluminate (B"'-alumina) is much more stable

under similar irradiation conditions. The mechanisms
of structural changes are discussed based on 1 MV
high resolution structure images of electron induced
defect blocks.
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Polarized Electron Probes of Magnetic Surfaces.
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R. J. Celotta, and D. T. Pierce. 1986, 8p
Pub. in Science 234, p333-340, 1 7 Oct 86.

Keywords: Reprints, 'Electron spin polarization. Polar-

ized beams. Magnetism.

The magnetic properties of surfaces are now being ex-

plored with electron spectroscopics that use electron

spin polarization techniques. The increased activity in

surface magnetic measurements with polarized elec-

tron beams is spurred by new scientific and technologi-

cal challenges and is made feasible by recent ad-

vances in the technology of sources and detectors of

polarized electrons. The ability to grow thin films and to

engineer artificial structures permits new phenomena

to be investigated at magnetic surfaces and interfaces.

For such investigations, spin-polarized electron tech-

niques-such as polarized electron scattering, polarized

photoemission, polarized Auger spectroscopy, and
scanning electron microscopy with polarization analy-

sis-have been and will probably continue to be used to

great advantage.
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tors.

The elastic field of a semi-infinite wedge crack and its

interaction with a screw dislocation under mode III

loading conditions are examined. The stress field

around the wedge crack is expressed in terms of a
wedge stress intensity factor. The rate of falloff of the

stress field with distance from the crack tip is found to

be a function of the wedge angle. The relationship be-
tween the stress intensity factors for the wedge and
sharp cracks is derived and used to estimate the mag-
nitude of stress relaxation occurring at the crack tip

due to crack blunting. It is found that the emission of

dislocations from the crack tip is more difficult when
the crack is blunting.
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Keywords: 'Neutron beams, 'Research projects. Nu-
clear research and test reactors, Neutron irradiation,

Neutron activation analysis, Materials test. Crystal

structure.

The report summarizes all those programs which
depend on the NBS reactor. It covers the period from
July 1985 to June 1986. The programs range from the

use of neutron beams to study the structure and dy-

namics of materials through nuclear physics and neu-
tron standards to sample irradiations for activation

analysis, isotope production, radiation effects studies,

neutron radiography, and nondestructive evaluation.
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Quasiparticle States in the Fractional Quantum
Hall Effect.

Final rept.,

A. H. MacDonald, and S. M. Girvin. 1986, 15p
Pub. in Physical Review B 34, n8 p5639-5653, 15 Oct
86.
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'Fractional quantum Hall effect. Quantum Hall effect,

Quasi particles.

The authors propose new trial wave functions for the

quasielectron and quasihole states relevant to the

fractional quantum Hall effect. The wave functions

have the virtue that their charge densities and pair dis-

tribution functions can be simply expressed in terms of

the distribution functions for the uniform-density

ground state. Comparisons are made with other pro-

posed trial wave functions for the quasiparticle states

and with existing estimates of their densities and ener-

gies. Estimates are also given of quasielectron and
quasihole energies in higher-orbital Landau levels

which suggest that the relative strengths of the effect

at different fractional fillings may be strongly Landau-
level dependent.
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Small-Angle Neutron Scattering Evidence for the
Absence of Long-Range Magnetic Order in Amor-
phous Fe91Zr9.
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phous materials.

Small angle neutron scattering studies of an amor-
phous Fe(91)Zr(9) alloy have shown that there is no
transition to long-range magnetic order in contrast to

previous bulk magnetization results which indicated a
transition to a ferromagnetic state at 220 K followed by

a re-entrant spin glass state near 60 K. The scattering

lineshape is Lorentzian in Q down to below 1 50 K and
yields a spin correlation length which reaches a maxi-

mum of only 27 A at the transition (T sub f) = 210 K
and exhibits an essentially constant plateau of 23 A
down to helium temperature, with no evidence of a
second transition in the 60-80 K range. The absence of

ferromagnetic order in Fe(91)Zr(9) at Fe concentra-
tions far above the percolation threshold suggests the

presence of a very broad distribution of exchange
fields arising from the random Fe site coordinates.
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A new, compact (approximately fist sized), efficient

electron-spin analyzer is described. It is based on low-

energy (1 50 eV) diffuse scattering from a high-Z target,

for example, an evaporated polycrystalline Au film

opaque to the incident electron beam. By collecting a
large solid angle of scattered electrons, a figure of

merit (S squared)/l(0) =0.0001 is achieved with an
analyzing power S= 0.1 1. The figure of merit degrades
only marginally (<10%) for beams with an energy
width of 40 eV or after one month of operation at 1 0 to

the -8th power Torr. The electron optical acceptance is

of order 100 (mm squared) sr eV. The details of the
design and construction are discussed and its perform-
ance is compared to six other spin analyzers. Illustra-

tive results are presented from an application to scan-
ning electron microscopy with polarization analysis

(SEMPA) to image magnetic microstructure.
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sonic radiation, Fractures(Materials), "Acoustic emis-
sions, Acoustooptics, Elastodynamics, Laser applica-
tions.

The general elastodynamic theory for acoustic emis-
sion from defect sources is reviewed. A multipolar ap-
proximation is used to predict the epicenter waveforms
for two models of cracking and thermoelastic genera-
tion by a laser pulse. The crack waveforms, while quali-

tatively unaffected by the crack model, exhibit quanti-
tative differences, particularly at the leading edge.
These differences indicate the potential of the acous-
tic emission method as a means of measuring crack
growth microdynamics. The laser waveforms contain

the effects of thermal diffusion for the first time. They
are in excellent agreement with the experiment in two
metals confirming the validity of the approach. The ap-

proach may provide a possible basis for a new quanti-

tative method of thermal wave microscopy.
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"Quasicrystals.

Nuclear gamma-ray resonance (Mossbauer effect) re-

sults are presented from rapidly solidified AI-(Mn,Fe)

alloys which contain the orientationally ordered phase
with icosahedral point group symmetry. Detailed analy-

sis of the spectra obtained are consistent with an ico-

sahe'dral quasi-crystalline model for the structure of

this phase.
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Coherent Inelastic Neutron Scattering Study of
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ing. Cryogenics, Reprints, "Solid hydrogen, "Solid deu-
terium. High pressure.

The phonon spectrum of solid deuterium has been
measured using coherent inelastically scattered ther-

mal neutrons. Measurements were conducted at a
pressure range up to 4.5 kbar and a temperature range
between 4K and 50K. Force constants of a harmonic
model were calculated from the phonon energies at

two densities 15.87 cc/mole and 14.4 cc/mole. Most
bulk thermodynamic properties calculated from the
force constants are in good agreement with directly

measured values. Phonon energy shifts and linewidth

increases were measured as functions of temperature.
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Comment on 'Local Structure at Mn Sites in Icosa-
hedral Mn-Ai Quasicrystals'.
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Pub. in Physical Review Letters 57, n13 p1658-1659,
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EXAFS measurements were made on icosahedral
MnAI and MnSiAl and on the standards alpha-phase of

MnSiAl and orthorhombic phase of MnAI6. Experimen-
tal evidence is presented that a cage of Mn atoms at

the vertices of an icosahedron is the structural unit in

the icosahedral MnSiAl and MnAI phases. The con-
nections among these icosahedral units and between
them and the Al atoms are different in the icosahedral
phases and in the alpha-phase. As in the alpha-phase,
the Mn icosahedra do not share vertices in the icosa-
hedral phases; i.e., they are separated from one an-
other. It is suggested that the i-phase grows by ran-

domly nucleating together Mn icosahedra along their

20 threefold directions, as allowed by local steric con-
straints.
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Suppression of Long-Range Order by Random
Fields in Tb(x)Fe(1-x) Alloys.
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The effect of random anisotropy and exchange fields

on the 'phase transitions' in amorphous magneis has
been examined in Tb2Fe98 and Tb75Fe25 using small

wave-vector (Q) neutron scattering. These two alloys

represent opposite extremes in relative magnitude of

random anisotropy fields. The neutron results for the

spin correlation lengths show that neither alloy exhibits

long-range magnetic order well below its freezing tem-
perature of 21 OK for Tb75Fe25 and approximately
245KforTb2Fe98.
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rier lifetime, Metal oxide semiconductors.

This short review of the electrical transport properties

of silicon was written as a chapter for a VLSI hand-
book. The titles of the seven sections are: (1) Defini-

tion of transport, transport equation; (2) Conversion
between resistivity and dopant density; (3) Mobility of

charge carriers; (4) Temperature dependence of resis-

tivity and mobility; (5) Dependence of drift velocity on
electric field; (6) Minority- carrier mobility, lifetime, and
diffusion length; and (7) Mobility in an MOS inversion

layer. The chapter includes five tables, seven figures,

and thirty-five references.

701.460

PB87-163655 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,

MD. Semiconductor Electronics Div.

High Dopant and Carrier Concentration Effects in

Gallium Arsenide: Band Structure and Effective In-

trinsic Carrier Concentrations.
Final rept.,

H. S. Bennett. 15 Oct 86, 9p
Pub. in Jnl. of Applied Physics 60, n8 p2866-2874, 1

5

Oct 86.
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Density of states.

The quality and reliability of predictions from numerical
simulations of GaAs/AIGaAs devices, such as hetero-

junction bipolar transistors, depend on model param-
eters. These parameters include the variations with

doping and carrier concentrations of the valence- and
conduction-band edges and of the effective intrinsic

carrier concentrations for heavily doped p- and n-^ype

gallium arsenide. The Klauder self-energy method is

used to calculate the effects of interactions among
carriers and dopant ions in heavily doped GaAs at 300
K. The carrier-carrier interactions of exchange and cor-

relation are estimated by interpreting optical absorp-
tion measurements and by calculations based on de-
generate theory.
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Extensive neutron diffraction and inelastic scattering

experiments on Cu(1-x)Mn(x) single crystals, have
been performed with special attention being given to

the incommensurate magnetic peaks occurring at

(1,0.5 + or - delta, 0) and equivalent positions in recip-

rocal space. The authors have examined these peaks
as a function of composition (x = 0.10, 0.15, 0.20,

0.25), temperature, and energy transfer. Experiments
performed under continuously higher resolution condi-

tions show that the elastic component of the scattering

cross-section approaches zero in the vicinity of the

freezing temperature, and has a temperature behavior
closely resembling that expected for an order parame-
ter on approach to a critical point.
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Polycrystalline silicon films have been deposited on
thermally oxidized wafers. The films have been im-

planted with As, B, or BF2 and annealed with a rapid

thermal annealer. The system uses infrared radiation

from a resistively heated sheet of graphite to heat the

entire wafer to temperatures in excess of 1000 de-

grees C for times on the order of a few seconds. The
effects on sheet resistance, sheet carrier concentra-
tion and mobility due to exposure time, heater temper-
ature and dopant species and resultant grain size are
discussed.
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X-ray attenuation coefficient measurements made on
single-crystal silicon specimens by participants in the
International Union of Crystallography X-ray Attenu-

ation Project are presented for the energy range 8-60
keV. Twelve laboratories using eight different experi-

mental configurations have provided data for analysis.

A comparison is made between measurements using

the different techniques at those characteristic wave-
lengths of interest to crystallographers. No basis was
found for preferring one of three current theoretical

tabulations of photoelectric absorption cross section

over the others.
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Extended x ray absorption fine structure.

Extended x-ray-absorption fine-structure (EXAFS)
measurements of ion-implanted GaAs have been

made using conversion-electron detection. This total-

electron-yield detection technique (termed CEEXAFS)
allows near-surface sensitivity with a sampling depth
of 700-1000 A. The sampling depth of CEEXAFS has
been measured for the first time, using standards with

known depth-dependent structure. The CEEXAFS
technique greatly reduces Bragg-peak contamination
of the EXAFS signal from single-crystal materials, and
allows measurement of a variety of samples which
cannot be fabricated as thin layers for conventional

transmission or fluorescence EXAFS measurements.
The method permits examination of the local environ-

ment of host atoms (in this case Ga) in the near-sur-

face region without interference from the underlying

bulk and without the distortions found in fluorescence
EXAFS measurements of concentrated samples.
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Circumstances under which a quenched system will

'freeze' in a metastable state are studied in simple sys-

tems with long-range order. The model used is the

time-dependent pair approximation based on the most
probable path (MPP) method. The time dependence of

the solution is shown by means of flow diagrams. The
fixed points and other features of the differential equa-
tions in time are independent of the choice of the rate

constants. It is explained qualitatively how the system
behaves under varying descending temperature, the

role of the initial conditions, the dependence on the

quenching rate, and the response to precooling.

701,466
PB87-179461 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Center for Basic Standards.
Observations of the Diffraction of Evanescent X
Rays at a Crystal Surface.
Final rept.,

P. L. Cowan, S. Brennan, T. Jach, M. Bedzyk, and G.
Materlik. 10 Nov 86, 4p
Pub. in Physical Review Letters 57, n19 p2399-2402,
10 Nov 86.

Keywords: 'X ray diffraction, 'Crystal structure. Single

crystals, Germanium, Reprints, 'Crystal surfaces.

Diffraction of x rays from a crystal during total external

reflection imposes structure on the x-ray wave field in

three dimensions. Standing-wave interference modu-
lates the x-ray intensity parallel to the surface, while

boundary effects damp the intensity with distance

normal to the surface both within the crystal and in the

region above the surface. Experiments on carefully

prepared Ge single crystals show that x-ray wave field

can be manipulated to provide model-independent in-

formation on the structure of surfaces.
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An examination of the disclination network associated
with hexagon faces of Wigner-Seitz polyhedra pro-

vides new insight into the supersymmetry associated
with the three-dimensional space-group representa-

tion of centered crystals having nonunique asymmetric
units in their description.
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The quasiharmonic phonon dispersion relation of

PdT(0.7) has been determined by coherent neutron
scattering. Calculation of the phonon terms entering

the current models for superconductivity in PdH, PdD,
and PdT shows conclusively that the magnitude of the
measured anharmonic frequency shifts is not sufficient

to explain the reverse isotope effect in these systems.
The effect of the large zero-point motion of the hydro-
gen isotopes on both the electronic structure and the
electron-phonon interaction is estimated, and shown
to be necessary to explain the experimental data.
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The room-temperature nuclear-magnetic-resonance
(NMR) spectra of polycrystalline AI(12)Mn, AI(6)Mn,

and AI(4jMn have been obtained. A resonance line-

shape simulation computer program was used to

obtain the Hamiltonian parameters which characterize

these powder patterns. These three compositions
were chosen for study because various workers have
suggested that a relationship exists between the qua-
siperiodic icosahedral Al-Mn structure and one or an-

other of these three Al-Mn compounds. After acquiring

the NMR spectra of these three compounds, and ot)-

taining the quadrupole coupling and Knight-shift pa-

rameters, the authors conclude that, based on the

NMR data, the microscopic structure of quasiperiodic

Al-Mn bears little resemblance to any of the com-
pounds studied.
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A formula is derived for determining the effect of addi-

tional measurements on the precision of refined pa-

rameter estimates when a correct structure model has
been established. This formula is used in an analysis of

the multiple refinements based on the data from the

Single Crystal Intensity Project of the International

Union of Crystallography, and it is shown that the

weighting scheme used in previous studies places a
very heavy emphasis on a small number of weak re-

flections. It is also shown that, if integrated intensities

or values of (absolute value of F)squared are used as
the observations, weak reflections have little or no in-

fluence on the refinement. An approach to the proper

utilization of weak reflections is suggested, and a pro-

cedure for improving the precision of parameter esti-

mates when experimental time is limited is proposed.

701,471
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Long-Range Icosahedral Symmetry in a Metallic

Phase Observed by Field Ion Microscopy.
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Pub. in Jnl. de Physique 47, pC2-287-C2-290 Mar 86.

Keywords: 'Aluminum alloys, 'Crystal symmetry. Man-
ganese containing alloys. Reprints, 'Quasicrystals,

Field ion microscopy.

Direct observations by Field Ion Microscopy of an Al-

12 at.% alloy confirm tfie earlier determination, by dif-

fraction techniques, of icosahedral long range orienta-

tional order. Additionally, a large amount of local disor-

der, replete with defects or antiphase boundaries, is

found. There is no evidence for systematic twinning

which might account for the observed orientational

symmetry.
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Properties of Electrodeposited Co-Cu Multilayer

Structures.
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M. Rubinstein, W. L. Lechter, and M. Z. Harford.

1987, 3p
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'Cobalt, 'Copper, Face centered cubic lattices. Mag-
netic anisotropy. Laminates, Reprints.

Alternate layers of Co and Cu of individual layer thick-

nesses from 1 .5 to 8.0 nm and total thickness of about
100 layers and of Co bilayers separated by Cu have
been electroplated from an electrolyte having a low
concentration of Cu and a high concentration of Co
atoms. The properties of the resulting structures have
been analyzed using SEM, x-ray diffraction, VSM, and
FMR methods. X-ray diffraction patterns indicate only

the fee structure. Assuming the Co thickness to be that

deduced from the plating charge, the authors infer

4(pi)M values in the range 6.0-14.5 kG from VSM and
FMR. Some uniaxial anisotropy is apparent in the

system. These results are similar to those of earlier

work on thin fee Co layers in the same range of thick-

nesses, where the room-temperature moment was re-

duced but depended only slightly on layer thickness,

and where the unieixial anisotropy was observed to be
small.
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Where Are the Iron Atoms and Iron Moments in

RFe(n)A1(12-n). A Wigner-Seitz Analysis.
Final rept.,

M. Melamud, L. H. Bennett, and R. E. Watson. 15
Apr 87, 3p
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Crystal structure, X ray diffraction. Neutron diffractkjn,

Mossbauer effect. Reprints, Magnetic ordering,

Wigner-Seitz method.

The ternary compounds RF(n)AI(12-n)(n= 4,5,6;

ThMn12 structure) form an extensive family of alloys

having complicated magnetic structures, with the rare

earths (R) and Fe ordering at different temperatures.
The magnetic ordering has been inferred from magne-
tization, Mossbauer and neutron diffraction measure-
ments. X-ray results are in disagreement with the mag-
netic measurements as to which sites are occupied by
the Fe, and it is not clear at which of the sites iron has
the largest magnetic moment. Recently, the authors
have suggested that the occurrence of a substantial

magnetic moment at an atomic site in certain magnetic
systems can be related to the occurrence of - 72
degree disclination lines connecting atoms on the site.

These disclinatlons are bond lines joining two near-
neighbor atoms which have six nearest neighbors and
can be recognized by a sixfold face appearing on the
Wigner-Seitz polyhedra of the two atoms. The Wigner-
Seitz construction and its use in the analysis of this

and related problems are presented.
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Oxygen Measurements in Thin Ribbon Silicon.
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Fourier transform infrared spectroscopy. Ribbons.

The oxygen content of thin silicon ribbons grown by

the dendritic web technique was measured, using a
modification of the ASTM method based on Fourier

transform infrared spectroscopy. Web silicon was
found to have a high oxygen content, ranging from 1

3

to 1 9 ppma, calculated from the absorption peak asso-

ciated with interstitial oxygen and using the new ASTM
conversion coefficient. The oxygen concentration

changed by about 10% along the growth direction of

the ribbon. In some samples, a shoulder was detected

on the absorption peak. A similar shoulder in Czoch-
ralski grown material has been variously interpreted in

the literature as due to a complex of silicon, oxygen,
and vacancies, or to a phase of Si02 developed along
dislocations in the material. In the case of web silicon,

it is not clear which is the correct interpretation.
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Moment Distribution in Amorphous Magnetic Rit>-

bons by Mossbauer Measurements.
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Reprints, 'Iron boride silicides. Amorphous materials.

Ribbons.

Mossbauer effect measurements were obtained on
smooth-surface Fe(78)B(13)Si(9) amorphous ribbons

annealed in a transverse magnetic field at high tem-
perature. Absorption spectra were obtained with the

ribbon plane tilted at several angles with respect to the

direction of the gamma rays, in an external field rang-

ing from 0 to 10 Oe. Intensity ratios were analyzed to

obtain the magnetization as a function of field. A large

zero-field spread was deduced, and excess scatter

near the anisotropy field was observed.
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initial Susceptibility Studies of Rapidly Solidified
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The temperature dependence of the ac susceptibility

for a Cu-Ni alloy near the monel composition (28 at %
Cu) has been measured as a function of temperature
for melt-spun material, both in the as-spun condition

and after various isothermal anneals. The initial sus-

ceptibility of the as-spun material, in the form of a thin

ribbon, is significantly affected by the small microscop-
ic compositional inhomogeneity and microstructural

defects present after the rapid quenching. Using Curie
temperatures estimated from magnetization measure-
ments, the results are compared to a simple model for

the ac susceptibility.
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Disclinatlons and Magnetism in Rare-Earth-Transi-
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prints, 'Iron neodymium, 'Iron neodymium borides,

'Magnetism, Disclinations, Wigner-Seitz method.

An important class of magnets, involving rare-earth

and 3d transition metals and sometimes metalloids, in-

cludes Nd2Fe14B and Nd2Fe17. The authors have
noted a correlation between the local site magnetism
in these two compounds and whether those sites lie on
nets of so-called major ligand lines or disclinations, i.e.,

bond lines shared by six common nearest neighbors.

They propose that a criterion for choosing candidate

alloys with strong 3d moments is the occurrence of

such disclination nets. They have developed a com-
puter program for the calculation of these nets, and
using this, several structures having 3d sites with this

characteristic have been found.
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Antiferromagnetic Structure of the Cubic Super-
conductor ErPd2Sn.
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Klavins. 1987, 3p
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termetallics, Reprints, 'Erbium palladium tin, 'Antifer-
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tal field, Heusler alloy.

Elastic and inelastic neutron scattering measurements
have been made on the cubic Heusler alloy ErPd2Sn,
which becomes superconducting at T(s) = 1.1 7K. An-
tiferromagnetic correlations are found to develop for T
> T(s), with an antiferromagnetic transition occurring

at T about 1 .0 K. The magnetic structure is found to be
type II, in which the fee Er unit cell doubles along all

three erystallographic directions. However, there are

additional satellites of the allowed reflections which in-

dicate a modulated component of the magnetization

density.
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Neutron Scattering Study of the Vibrational Densi-
ty of States in Icosahedral and Crystalline

A1(0.80)Mn(0.20).
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'Aluminum manganese, 'Quasicrystals, Density of

states, Icosahedral phase.

An inelastic neutron scattering study was performed of

the vibrational density of states, (g bar)(E), for the ico-

sahedral and crystalline phases of AI(0.80)Mn(0.20).

At low energy transfers the authors found nearly identi-

cal (g bar)(E) varies as E squared dependences indi-

cating that the two materials are elastically similar. In

the intermediate energy range, 20-35 meV, the crystal-

line (g bar)(E) shows weak structure while that of the

icosahedral phase remains smooth. Above 40 meV
there is an excess of the icosahedral (g bar)(E) com-
pared with that of the crystalline material. These re-

sults provide a direct test for models of the interatomic

forces and dynamics of the icosahedral phase.
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Powder neutron diffraction measurements have been
performed on ferromagnetic (Er(1-x)Ho{x))Rh4B4 for

concentrations x=1.0, 0.89, 0.84, and 0.75 to deter-

mine the ordered magnetic moment and form factor

for holmium. The magnetic scattering intensities have
been put on an absolute basis by comparison with

pure copper-powder Bragg peaks In order to avoid sys-

tematic errors that might be associated with the eval-

uation of the nuclear structure factors of the samples
themselves. For HoRh4B4 the saturated magnetic
moment was determined to be (mu sup Z) = (8.61 -i- or
- 0.06) (mu sub B), which Is in good agreement with our
previous determination. The measurements on the

alloys gave the same holmium moment within experi-

mental error.
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Magnetic Field-Induced Transition in Y(1-x)Gd(x).
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The magnetic field dependence of the spin structure in

single crystals of Y(1-x) Gd(x) has been studied by
neutron diffraction. In zero field, these dilute alloys ex-

hibit long-range helical order with the propagation
vector along the c axis and the magnetic moments
lying in the basal plane. On applying a magnetic field in

the basal plane, the modulation wave vector remains
fixed at 0.28c', and in fields up to 7 T there is no evi-

dence for the development of higher harmonics. At a
higher field He which depends on concentration and
temperature, there Is an abrupt reduction by a factor of

2 in the intensity for reflections along the c' axis, with

no corresponding change in the intensity of basal
plane reflections. This is consistent with a change in

magnetic structure from the helical state to a linear

modulated state In which the moments are collinear

with the applied field in the basal plane but undergo a
sinusoidal modulation along the c axis.
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2BaBr2.BaCI2, BaBr(1 .333)CI(0.667), M(r)=282.312,
Pnma, a= 8.2031, b= 4.8606, c= 9.6359 A, V= 384.20
A cubed, Z=4, D(x)= 4.880 Mg m-3, lambda = 1.5500
A, mu = 0.023 mm-1, T=298 K; wR =0.0773 for 330
reflections. The anions occupy two crystallographic
sites in an arrangement such that the larger square-
pyramidal site is filled only with bromine atoms; the
smaller tetrahedral site is occupied randomly by both
chlorine and bromine atoms. No evidence for ordering

of the chlorine and bromine atoms in the tetrahedral

site was found.
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Spin Dynamics of Amorpiious Fe(90-x)Ni(x)Zr10.
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Neutron Inelastic scattering experiments have been
performed In order to study the long wavelength spin

dynamics of the amorphous Invar system Fe(90 - x)

Ni(x)2r10(for x = 5,10). Spin waves were observed
over the entire range of wave vectors (0.05-0.1 5/A)
and temperatures (0.3-0.9 Tc) under study. The spin-

wave energies are well described by the quadrati dis-

persion relation (E sub q) = s(q squared + Delta),

where Delta is a small gap due primarily to dipolar

Interactions. The findings suggest that there might be
relevant spin-wave broadening mechanisms, perhaps
due to the magnetic disorder in the system, in addition

to magnon-magnon interactions.
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Aspect ratio.

A cooperative program with the Department of Energy,
the National Bureau of Standards, and private industry

is in progress to develop standard measurement prac-

tices for use in large scale applications of supercon-
ductivity. The goal is the adoption of voluntary stand-

ards for the critical parameters and other characteriza-

tions of practical superconductors. Progress for the

period January through December 1985 is reported.

The major effort was the measurement of large con-
ductor critical current. Other work reported here in-

cludes stability and a discussion of possible future

Standard Reference Materials.
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Nickel Composition-Modulated Alloys.
Final rept.,

L. H. Bennett, D. S. Lashmore, M. P. Dariel, M. J.

Kaufman, M. Rubinstein, P. Lubitz, O. Zadok, and J.

Yahalom. 1987, 7p
Pub. in Jnl. of Magnetism and Magnetic Materials 67,

P239-245 1987.

Keywords: 'Copper nickel alloys, Electrodeposited
coatings. Magnetic properties, Reprints, Transmission
electron microscopy.

Pulsed potentlostatic deposition offers a new technol-

ogy for the production and stabilization of composition-
modulated alloy (CMA) structures. Using this new
technology, a series of Cu-Ni-modulated structures

with layer thickness in the 1 .4 to 6 nm range were pre-

pared. The first transmission electron micrographs of

electrodeposited CMA are presented, showing the ex-

istence of sharp Interfaces. Magnetic properties of the

CMA structures were measured by vibrating sample
and SQUID magnetometers, and by ferromagnetic res-

onance.
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The authors demonstrate the existence of a novel type
of off-diagonal long-range order in the fractional-quan-

tum-Hall-effect ground state. This is revealed for the
case of fractional filling factor upsilon = 1 /m by appli-

cation of Wilczek's 'anyon' gauge transformation to

attach m quantized flux tubes to each particle. The
binding of the zeros of the wave function to the parti-

cles in the fractional quantum Hall effect is a (2+1)-
dimensional analog of oblique confinement in which a
condensation occurs, not of ordinary particles, but
rather of composite objects consisting of particles and
gauge flux tubes.
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A procedure involving projection from six-dimensional

to three-dimensional space to describe objects that

give sharp diffraction with fivefold symmetry can be re-

duced to the easier problem of projection from two di-

mensions to one dimension. This result is used to

derive an explicit formula for the quasilattice contribu-

tion to the diffracted intensity for an arbitrary size and
shape of the selection region. The predictions of this

formula are compared with the electron diffraction pat-

terns obtained from rapidly solidified aluminium-man-
ganese alloys, and It is concluded that the edges of the
rhombic faces of the three-dimensional objects from
which models for these alloy structures may be con-
structed is larger than that used In previous analyses
by a factor of tau(3), where tau is the golden mean. It is

shown that the quasilattice density is proportional to

the volume of the selection region in the complemen-
tary three-dimensional space into which a lattice point

In six-dimensional space must project in order for the

point to be Included in the direct space; this results in

Important constraints on the possible structures of

these alloys.
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The dynamics of the anisotropic correlations in two-
component supercooled liquids and glasses is exam-
ined using molecular dynamics. The correlation func-

tions describing the local anisotropy are found to

decay very slowly as the temperature is lowered. It is

shown that the slow decay of these functions also re-

sults in long temporal correlations in the velocity auto-

correlation functions. The implications of the study for

the dynamical theories of glass transition are outlined.
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The main purpose is to describe a very efficient MPP
algorithm for performing one important class of Ising

spin simulations. Results and physical significance of

MPP calculations using the method described here will

be discussed elsewhere. However, the authors will

make a few comments on the problem under study

and report briefly on results so far.
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A crystal mount has been developed which permits ad-
justment of the radius of curvature of the diffracting

crystal in a curved crystal spectrometer without chang-
ing the crystal's orientation with respect to the instru-

ment. This mount simplifies x-ray spectrometer design
permitting a fixed crystal-to-detector distance. The
scale of the instrument is readily changed by changing
only this parameter.
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The reflectivity properties of a bent silicon crystal, used
as the diffraction crystal in a transmission type Bent-
Crystal Diffraction (BCD) spectrometer, were investi-

gated. In particular the energy dependence of the inte-

grated reflecting power was studied. It was found that
the integrated reflecting power stayed constant up to

unexpectedly high energies, depending on the diffrac-

tion order and on the quality of the crystal bending.
Beyond an inflexion point this reflecting power de-
creased with only 1/E instead of 1/E squared with
quartz crystals. Both this diffraction behavior and the
improved energy resolution extend the usefulness of

bent-crystal diffraction spectrometers beyond 1 MeV
gamma ray energy. The results are discussed and in-

terpreted in terms of the diffraction theory for perfect
crystals.
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The talk focuses on the fractional quantum Hall effect
which is a remarkable many-body phenomenon occur-
ring in the two-dimensional electron gas at high mag-
netic fields and low temperatures. The Hall conduct-
ance of a real, macroscopic device is quantized in the
form: sigma sub xy = nu(e squared/h, where nu is a
rational fractional quantum number. Associated with

this are vortex-like excitations which have fractional

charge and other bizarre features. There are deep
connections between the phenomenon and superflui-

dity and analogies with models of current interest in

high-energy physics. The essence of the effect is that

electrons in a magnetic field can turn into bosons by
attaching themselves to flux tubes.
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Density of states.

Klauder's self-energy method is used in a self-consist-

ent calculation of the effects due to the interactions

between carriers and dopant ions in GaAs at 300K.
The many-body effects due to the interactions among
the carriers themselves, exchange, and correlation,

are estimated by evaluating expressions similar to

those of Abram et al. at 300K. When densities exceed
about 5 X 10 to the 16th power/cc in n-type GaAs and
1 0 to the 1 8th power/cc in p-type GaAs, carrier-dopant

ion interactions and carrier-carrier interactions

become significant and should be included in calcula-

tions of band structure changes and of properties

which depend on the density of states such as carrier

transport, effective intrinsic carrier concentrations, and
coefficients for optical absorption.
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Europium, a body-centered cubic metal, nucleates and
grows generally in that form when vapor deposited
onto a tungsten or rhenium field electron emitter sur-

face, with no field present. However, on one special

planar region of the (curve) rhenium substrate, europi-

um nucleates and grows into a face-centered cubic
crystal which is metastable. Field ion microscopy
shows that the special surface consists of well-or-

dered parallel rows of atoms in a small facet which
forms a template for epitaxy of (01 1 )FCC Fu.

701,495
PB87-234035 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Reactor Radiation Div.

New Developments In Neutron Powder Profile
Analysis.
Final rept.,

A. Santoro. 1 982, 6p
Pub. in God. Jugosl. Cent. Kristalogr. 17, pi 27-1 32
1982.

Keywords: "Neutron diffraction. Reprints, "Foreign
technology.

No abstract available.

701,496
PB87-234076 Not available NTIS
National Bureau of Standards (NEL), Gaithersburg,
MD. Thermophysics Div.

Low-Gravity Experiments in Critical Phenomena.
Final rept.,

M. R. Moldover. 1986, 23p
Pub. in Opportunities for Academic Research in a Low-
Gravity Environment, v108. Chapter 2B, p57-79 1986.

Keywords: "Phase transformations, Separation, "Re-
duced gravity, Microgravity applications.

The opportunities for experiments in the area of critical

phenomena which exploit low-g environments are re-

viewed. To test modern theories, sophisticated experi-

ments are required. These experiments must be ac-
companied by ground-based research and detailed

characterization of the low-g environment.
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Semiconductor technology has placed challenging de-
mands on the metrologist to provide state-of-the-art

capabilities for measurements of dimensional, electri-

cal, thermal, and other physical properties of semicon-
ductor materials, devices, and circuits in a form suita-

ble for meeting the practical needs of science and of

industry and its customers. The National Bureau of

Standards is responding to these demands by provid-

ing generic new measurement methods, physical

standards, and services, highlighted by examples
given in the paper.

701,498

PB88- 109053 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,
MD. Reactor Radiation Div.

Matrix Approach to Symmetry.
Final rept.,

V. L. Himes, and A. D. Mighell. 1987, lOp
Pub. in Acta Crystallographica A43, p375-384 1 987.

Keywords: "Crystal symmetry,
" Matrices(Mathematics), Reprints.

In sharp contrast to other methods which focus on the
consequences of symmetry (such as dot products, d
spacings etc.), the matrix approach deals with symme-
try in its most abstract form-represented as matrices.

The basis of the matrix approach is to generate the
matrices that transform the lattice into itself. The re-

sulting group of matrices defines the holohedry of the
lattice. These matrices may be used both theoretically

and practically to analyze symmetry from any cell de-
fining the lattice. The mathematics and algorithms
used to analyze symmetry become simple as they are
based on manipulating integers and simple rational

numbers using elementary linear algebra.
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Mechanically adjustable junctions can be used for

electron tunneling or surface electric field measure-
ments. The article conceptualized their application to

semiconductors, superconductors, and surface phys-
ics of conducting materials.
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The authors have used the break junction technique to

determine the energy gap of lanthanum-strontium-
copper-oxide, one of the new high critical temperature
superconductors. The current-voltage characteristics

demonstrated a variety of tunneling behaviors. The
best characteristic indicating quasiparticle tunneling

between superconducting electrodes implied an
energy gap of 7.0 plus or minus 0.1 meV. Derivatives of

other characteristics showed weak structure indicating

possible energy gaps up to 9 meV.
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Critical current.

The authors have observed the Josephson effect in a
YBaCuO break junction. Critical currents as high as 10
mA were measured at 4 K for break junctions with a
point contact within the fracture of a sample. The junc-

tion was susceptible to microwave radiation showing
Shapiro steps with the ratio of V/f of 2.04 plus or minus
0.05 micro V GHz compared to the pair tunneling value
of h/2e = 2.068 micro V/GHz. These steps were
clearly visible in the current-voltage characteristics at

temperatures up to 85 plus or minus 5 K.
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The soft x-ray emission spectra of single-crystal LiF
excited with synchrotron radiation are presented. The
radiative decay of the lithium Is core exciton is ob-
served. Radiative transitions between the valence
band and the core hole are also obsen/ed in unda-
maged samples. Spectra obtained with broadband
synchrotron-light excitation are shown to be dominat-
ed by diffuse scattering from damaged sample sur-

faces. Excitation with photon energies between 100
and 1 50 eV generates true emission spectra. An im-
portant result Is that electrons excited into the conduc-
tion band are frequently trapped In an exciton state
before recombining with the core hole.
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Methods have recently developed to probe the Stoner
excitation spectrum which has not been amenable to

study by neutron diffraction. The experiments have
used energy loss spectroscopy combined with spin po-
larization of the incident electron beam or with spin po-
larization detection of the scattered beam, or both
beam spin polarization and polarization detection. Due
to the many possible scattering processes the experi-

ments do not measure the Stoner excitation cross sec-
tion directly but rather measure the magnitudes of

combination of scattering amplitudes. To draw even
semiquantitative conclusions regarding the Stoner
spectrum requires theoretical analysis. Because
Glazer and Tosatti (Solid State Commun. 52, 905
(1984)) give more complete information than previous
experiments, it is possible for the first time to carry out
a detailed theoretical analysis. The analysis concludes
that free electronlike Stoner excitations (FESE) make
a much larger contribution to the scattering than d
electron Stoner excitations (DESE), the usual type.
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The authors report on the break junction technique
and its application to the high T(c) superconductors
LaSrCuO and YBaCuO. In the technique, bulk samples
are fractured and the freshly fractured surfaces adjust-

ed to form a tunneling junction with vacuum or liquid

helium as the insulating barrier. Precise mechanical
adjustment permits the study of electron tunneling
phenomena between pieces of a bulk superconductor.
The current voltage characteristics of these break
junctions are variable indicating sample inhomogen-
eity. However, some junction settings result in the
more familiar quasiparticle signatures in the current
voltage characteristics. Low leakage junctions Indicate

the presence of a sharp superconductive energy gap
as well as large variations In junction conductance
above the gap edge In both materials.
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The complex susceptibility of a sintered Y-Ba-Cu-0 su-
perconductor is strongly dependent on a.c. field ampli-
tude, h. Annealing the material in oxygen gives rise to

two distinct components, a relatively hlgh-T(c) hlgh-

H(CI), (lower critical field) superconductor (denoted as
'G' or 'good') and a relatively low-T(c), lowH (CI) super-
conductor (denoted as 'B' or 'bad'). Two models might
explain the susceptibility data. In the grain model, the
G component consists of superconducting grains and
the B component is either intergranular material, unfa-
vorably orientated anisotropic grains, or oxygen-de-
pleted grain boundaries. In the surface model, the G
component is In the interior of the sample and the B
component is at the sample's surface. This condition
could arise if there was oxygen depletion at the sur-

face subsequent to total enrichment during annealing.
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Secondary electrons from a ferromagnet exhibit a spin
polarization related to the net spin density of the va-
lence electrons. I.e., directly proportional to the mag-
netization. Thus, secondary electron polarization anal-
ysis provides a direct measurement of the magnitude
and direction of the magnetization in the area probed
by the Incident electron beam In the Scanning Electron
Microscope (SEM). The polarization measurement is

independent of topographic contrast and Is obtained
simultaneously with the conventional topographic
image. A new, compact (approximately fist-sized), po-
larization analyzer utilizing low energy (150 eV) diffuse

scattering from a polycrystalllne Au target was special-
ly developed for the application of Scanning Electron
Microscopy with Polarization Analysis (SEMPA) to

study closure domains In permalloy thin film recording
heads and to observe the magnetic microstructure of a
CoNi thin film recording high density media will be dis-

cussed. The variation of the spin within a domain wall
of an Fe-based ferromagnetic glass is observed.
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The elastic fields of dislocation cores and cylindrical

Inclusions can be represented by line-force defects.

The stress concentration at plate-like precipitates can
be represented by pile-up arrays of such line-force de-
fects. An expression Is presented for the thermody-
namic force on such a defect produced by stresses
acting at its core. The result is convenient for treating

pile-ups and other defect-interaction problems.
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The Transport of Ions in Matter (TRIM) Monte Carlo

code was used to calculate the two-dimensional distri-

butions of particles, primary damage, and electronic

and nuclear energy loss for implantation of a line beam
source into silicon targets. Approximate two-dimen-
sional distributions of the Frenkel pairs (vacancy-inter-

stitial) created by the primary displacement damage of

the target atoms were calculated by means of the Kin-

chin-Pease equation. These particle, damage, and
energy loss distributions allowed for the calculation of

the one-dimensional distributions of these quantities

for implantation into unmasked targets. A superposi-
tion technique was used to construct the two-dimen-
sional particle and approximate Frenkel pairs distribu-

tions for implantation past a mask edge. The energetic

ions used in the calculations were in two groups: those
used as intentional dopants in silicon device fabrica-

tion and those which either limited lifetime or acted as
gettering sites. The particle distributions were parame-
terized by means of standard polynomial fitting tech-

niques.
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Grazing incident x-ray crystallographic studies of Pb
monolayers on Cu (110) surfaces have been per-

formed, and the unit cells of the commensurate p(5x1)
phase and the incommensurate phase have been de-
termined. The authors find that the commensurate Pb
phase forms a unit cell that consists of four Pb atoms,
and the incommensurate Pb cell consists of two atoms
with a slightly larger near-neighbor spacing. In addi-
tion, the authors find large static displacements per-

pendicular to the (110) troughs for both phases which
may account for some of the unusual two dimensional
melting phenomena observed in the system.
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The authors have applied to the analysis of agglomer-
ate particles, a computer method that automates the
analysis of spots in electron diffraction patterns. The
method isolates the zone axis diffraction pattern in a
polycrystalline diffraction image by isolating the spots
from other features of the image, and then by selecting
the spots that belong to a regular array. The method
gives the basis vectors for the array which can then be
used to identify the particle by comparison with stand-
ard diffraction data.
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Several general processing methods for increasing the
critical current density, (J sub c), in bulk sintered

Y1 Ba2Cu30(x) superconductor are outlined. Data indi-

cate that the transport Jc in bulk polycrystalline speci-

mens is dominated by a weak-link region between
high-Jc grains and that potentially much higher Jc may
be possible. Two possible causes of such a weak-link
phenomenon are considered: low-(T sub c) phases or

impurities localized in the grain boundary region, and
anisotropy of the superconducting properties. Several
methods for minimizing the weak-link effects to in-

crease the Jc are discussed.

701,513
PB88-134556 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Surface Science Div.

X-ray Photoelectron and Auger Electron Forward
Scattering: A Structural Probe for Studying Ul-

trathin Epitaxial Films and Interfaces (Summary
Abstract).
Final rept.,

W. F. Egelhoff. 1986, 2p
See also PB86-136918.
Pub. in Jnl. of Vacuum Science and Technology A 4,

n3 pti p758-759 May/Jun 86.

Keywords: 'Thin films, 'Interfaces, 'Epitaxy, Separa-
tion, Reprints, 'Auger electron spectroscopy, 'X ray

photoelectron spectroscopy.

The summary abstract reviews recent experimental
work and theoretical analyses which have demonstrat-
ed that forward scattering of XPS and Auger electrons

by lattice atoms can provide very useful structural in-

formation on epitaxial films. Above a few hundred eV
kinetic energy, an electron wave expanding radially

from a lattice atom scatters strongly in the fonward di-

rection off of the nearest and next-nearest neighbor
atom in the lattice. Constructive interference between
the scattered and unscattered parts of the wave
occurs along internuclear axes, producing enhanced
intensities of core-level and Auger peaks along the in-

ternuclear axes. Thus the angular dependence of the
spectra exhibit 'searchlights' of enhanced intensities,

pointing out the internuclear or bond axes present in

the near surface region. This kind of information is very
useful for observing and analyzing interdiffusion, sur-

face segregation, and other structural changes in ul-

trathin eppitaxial films. The high signal intensities ob-
tainable make observations possible in real time. The
real time aspect of the technique can yield a wealth of

new information on dynamics in ultrathin films.
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The report summarizes all those programs which use
the NBS reactor. It covers the period for July 1986
through June 1 987. 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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The interaction between fluid flow and crystal-melt

interfaces is reviewed. The crystal-melt interface is a
free boundary at which boundary conditions on tem-
perature, solute concentration, and fluid velocity are
satisfied. The degree of coupling between fluid flow
and crystal-melt interface dynamics can vary widely.

Several examples of strong coupling are identified.

Topics covered include (1 ) boundary conditions at the
crystal-melt interface, (2) morphological and double
diffusive instabilities during directional solidification, (3)

helical instabilities in succinonitrile melts, (4) Rayleigh-
Benard convection in crystallizing systems, (5) chan-
nel segregation and welding, as examples of engineer-
ing applications.
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The loss component of complex susceptibility of a Y-
Ba-Cu-0 superconductor near its critical temperature is

strongly dependent on ac field amplitude but virtually

independent of frequency. This implies that magnetic
hysteresis is the major loss mechanism in these mate-
rials. The temperature at which the loss first becomes
positive upon warming corresponds to an equivalence
between the amplitude of the ac field and the lower
critical field of the superconductor.
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The incommensurate magnetic peaks occurring in

Cu(1 -x) Mn(x) at (1 , 0.5 + or - delta, 0) and equivalent
positions in reciprocal space have been studied in an
extensive series of neutron scattering experiments. It

is found that delta varies linearly with composition, and
that the width of these peaks corresponds to a correla-

tion range of about 10 fee unit cells. The symmetry of

the magnetic scattering indicates that there are 12
spin density wave domains. Experiments performed
under high resolution conditions (61 mu eV) show that

the elastic component of the magnetic scattering

cross section at (1, 0.5 + or - delta, 0) approaches
zero in the vicinity of the 'freezing' temperature T(f),

closely resembling the behavior of an order parameter
going to zero at a Neel point.
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High-resolution neutron backscattering measurements
have been performed on the amorphous reentrant spin

glass (Fe(0.3)Ni(0.7)75P16B6AI3. These measure-
ments confirm that there are two distinct time scales in

the spin-glass temperature regime. The longer time

scale can be identified with microdomain lifetimes and
thus the resulting elastic scattering measures a spin-

glass order parameter, while the characteristic fluctua-

tion times are at least five orders-of-magnitude faster.
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A model of dilute magnetic semiconductors has been
studied by Monte Carlo methods in the concentration

range 0.7 = or < x = or < 1. Results obtained for x

= 0.7 and X = 1 are compared with experimental data

for Cd(0.3)Mn(0.7)Te and beta-MnS. For concentra-

tions 0.85 = or < x = or < 1 the system is found to

exhibit a type of 'antiferromagnetic reentrant behavior.'
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Neutron diffraction measurements on single-crystal

Y(2.2%Gd) reveal that the alloy orders (T(N)=6.64K)
with a long-range periodic incommensurate spin struc-

ture with moments in the basal plane and a propaga-
tion vector of .28c. The temperature dependence of

the Gd moment derived from the integrated neutron
intensities is similiar to that of Gd metal.

701,521
PB88-139084 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD.
Periodic and Quasiperiodic Crystals.
Final rept,

D. Gratias, and J. W. Cahn. 1986, 5p
Pub. in Scripta Metallurgica 20, n9 pi 193-1 197 Sep
86.

Keywords: Reprints, *Quasicrystals, Hyperspaces,
Shechtmanite.

The paper is one of six papers of a "viewpoint set' ex-

amining various aspects of quasicrystals. The authors
enlarge the definition of crystals in order to include

quasicrystals in a more general crystallography: crys-

tals are solids with long-range orientational and trans-

latlonal, but not necessarily periodic, order and spatial

homogeneity. The authors show that quasicrystals

arise as a limit, which can either be seen as Infinite unit

cell crystals, or converge to an Irrational cut of a hyper-

space periodic crystal.
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This is a reply both to a letter (Nature 317, p. 512,

1985) by Linus Pauling 'Apparent Icosahedral Symme-
try is Due to Directed Multiple Twinning of Cubic Crys-

tals' and an editorial (Nature 317, p. 417, 1985) by the

editor of Nature, John Maddox, regarding a model Pau-
ling proposed to explain a limited portion of their data
while ignoring all of the other data.
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A high resolution neutron inelastic scattering experi-

ment has been performed in order to study the spin

dynamics of amorphous Fe(0.86)8(0.14), which exhib-

its Invar properties. Spin waves were observed In the

wave vector range 0.05/A = or < q = or < 0.13/A, at

temperatures between 0.53 T(c) and 0.93 T(c). There
are no anomalies in the spin-wave lifetimes at long

wavelengths which appear to relate to the Invar effect

seen in Fe(0.86)B(0.14).
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Low field magnetization measurements have shown
that the amorphous alloy mentioned in the title be-

comes a demagnetization-limited ferromagnet below a
Curie temperature T(c) of 200 K, but that the spontane-
ous magnetization vanishes again below a reentrant

temperature T(R) of 10 K. Inelastic neutron scattering

measurements have been performed to study the spin-

wave dynamics as the spin-glass state Is entered from
the ferromagnetic state. An elastic component of the

magnetic scattering, attributed to a spin-glass order
parameter, is also observed.

701,525
PB88-147236 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Surface Science Div.

Development of Increasing Surface Roughness
during Ion Sputtering.
Final rept.,

D. Marton, and J. Fine. 1987, 7p
Pub. in Thin Solid Films 151, p433-439 1 987.

Keywords: "Surface roughness, "Ion Irradiation,

"Sputtering, Statistics, Depth, Resolution, Reprints.

A simple statistical model has been developed to ex-

plain the development of surface topography (rough-

ness) during ion sputtering of solid targets. The square
root depth dependence of the surface roughness is ex-

plained by assuming that the roughness Is caused by
the differences in sputtering rates obtained on differ-

ently oriented crystallographic surfaces, and that the
distribution of the sputtering rates Is fully random. Devi-

ations from the random distribution of the sputtering

rate lead to different types of depth dependence of the

surface roughness.
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In a recent report, Pauling suggested that the Icosahe-
dral diffraction found in the aluminum-manganese
system is due to a cubic crystalline phase with a large

unit cell of more than 1 ,000 atoms, multiply twinned to

mimic icosahedral symmetry, instead of a crystalline or

quaslcrystalline phase with fivefold symmetry. Here,

the authors report a comparison of the nuclear mag-
netic resonance (NMR) spectra obtained from alumi-

num-manganese alloys in the crystalline 'G' phase (In

which each of the Mn atoms is surrounded by an Icosa-

hedron of Al atoms, exactly as in Pauling's proposal

structure) with the spectra of the Icosahedral phase.
The authors find that the NMR spectrum In the 'G'

phase is entirely different from the spectrum In the Ico-

sahedral phase. Twinning should not affect the NMR
spectra except for a small contribution from atoms on
or near the composition planes, so the Al-Mn Icosahe-
dral phase is not Pauling's twinned cubic structure.
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Several problems regarding the Indexing of diffraction

spots of the newly discovered quasiperiodic icosahe-

dral crystals are examined. Two related six-Index nota-

tions are proposed, one based on a three-dimensional

cubic coordinate system, the other on the six-dimen-

sional cubic lattice. Three of the five six-dimensional

bravals lattices lead to different extinction rules In

three dimensions. A two-parameter hierarchy of dif-

fraction spots Is proposed. It leads to a one-parameter
hierarchy of Intense lines which Is In accord with ob-

served powder diffraction data.
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Electronic specific heat data have been measured for

the ordered structures occurring In the V-Pd, Nb-Pd
and Ta-Pd systems. The coefficients are relatively low,

except for V3Pd, and the values decrease for each or-

dered structure concentration from V-Pd to Nb-Pd to

Ta-Pd systems. In most cases gamma(ord) <
gamma(dls). The results are discussed within the

framework of current theoretical denslty-of-states cal-

culations. Ordered structures based on an fee or a bee
lattice appear to be stabilized when the Fermi level

falls in a gap In the density-of-states. The gap appears
as a result of the ordering and Is smeared out for corre-

sponding disordered systems.
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Energy Dependence of Electron Inelastic Mean
Free Paths.
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An analysis has been made of the dependence on
electron energy of calculated inelastic mean free paths

(IMFPs) for aluminum, copper, silver, and gold from
four recent sources of data. The analysis was made
using Fano plots which clearly show differences in

energy dependences. In addition, the slopes of linear

regions in the Fano plots can be compared with values

calculated from experimental optical data and with

values obtained from Fano plots made with experi-

mental attenuation length (AL) data.
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Recent experiments have shown that ion angular dis-

tributions and desorption yields from Ti02 surfaces are

strongly influenced by the local environment of the Ti

cation. This work is a detailed study of the electron-

stimulated desorption ion angular distributions

(ESDIAD) and the total ion yields from two Ti02 sur-

faces: The (110) and the (001). The variety of sites on
these surfaces make them good model systems for

studying the influence of losal geometry on ion emis-
sion.
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A new general formula is proposed for determining
electron inelastic mean free paths (IMFP's) for 200-
2000 eV electrons in solids. The new formula is based
on separate IMFP calculations for 27 elements and 4
compounds using an algorithm due to Penn. The for-

mula is believed useful for determining the IMFP de-
pendence on electron energy for a given material and
the material-dependence for a given energy. The new
formula should also be a reasonable guide to electron
attenuation lengths which have been difficult to deter-

mine with the needed accuracy.
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A detailed analysis of cleavage steps present on frac-

ture surfaces in pure Si has been carried out using
scanning electron microscopy. The results indicate
that the mechanisms involved in both the fon-nation of

unfractured ligaments, produced when adjacent cleav-
age facets overlap, and the subsequent fracture of

these ligaments to form cleavage steps are quite com-
plex. Specifically it is shown that, during ligament for-

mation, the local crack fronts are deflected from their

preferred (111) cleavage plane and that the fracture of

these ligaments to form cleavage steps occurs in a
very complex fashion producing very small microclea-

vage steps. It is shown that these latter steps are con-

sistent with cleavage along both (111) and (011)

planes.
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The same electron spectroscopies that are so power-
ful for studying surfaces generally, can be made sensi-

tive to magnetic properties when electron spin polar-

ization is included as a parameter, for example by
probing with a spin polarized electron beam or measur-
ing the spin polarization of emitted electrons. Such
properties as the spontaneous magnetization. Curie

temperature, temperature dependence of the magnet-
ic order, anisotropy, spin-dependent electronic struc-

ture, magnetization cur/es, elementary excitations,

and magnetic microstructure may be different from the

bulk in a thin film or at the surface of a semi-infinite

ferromagnet. Recent results on chemisorption induced
changes in surface magnetism studied liy spin polar-

ized inverse photoemission, on magnetic surface ani-

sotropy investigated by polarized photoemission, and
on magnetic microstructure determined by scanning
electron microscopy with polarization analysis, have
been selected for discussion as illustrations of polar-

ized electron studies of surface magnetism.

701,534
PB88-154026 Not available NTIS
National Bureau of Standards (IMSE), Gaithersburg,

MD. Reactor Radiation Div.

Characterization of Alumina Powder Using Multi-

pie Small Neutron Scattering. 1. Theory.
Final rept.,

N. F. Berk, and K. A. Hardman-Rhyne. 1985, 6p
See also PB88-1 54034.
Pub. in Jnl. of Applied Crystallography 18, pt6 p467-
472, 1 Dec 85.

Keywords: 'Aluminum oxide, Neutron scattering. Parti-

cle size, Powder(Particles), Area, Surfaces, Reprints,

Small angle scattering. Multiple scattering.

Microstructural values of high purity alumina powder
are determined quantitatively throughout the bulk of

the material using small angle neutron scattering tech-

niques. In particular, a theoretical and experimental
approach for analyzing multiple scattering data is de-
veloped to obtain particle size, volume fraction and
surface area values. Polydispersivity and shape ef-

fects of the particles are discussed. Neutron scattering

results agree with laser light scattering, x-ray sedi-

graph and scanning electron microscopy results where
the mean particle size is 366 nm and the particles are
spherical in shape.
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Microstructural values of high purity alumina powder
are determined quantitatively throughout the bulk of

the material using small angle neutron scattering tech-

niques. In particular, a theoretical and experimental
approach for analyzing multiple scattering data is de-
veloped to obtain particle size, volume fraction and
surface area values. Polydispersivity and shape ef-

fects of the particles are discussed. Neutron scattering

results agree with laser light scattering, x-ray sedi-

graph and scanning electron microscopy results where
the mean particle size is 366 nm and the particles are

spherical in shape.
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Voltage vs. current (V-l) characteristics were meas-
ured at magnetic fields up to 24 T at a temperature of

77 K in several Y1Ba2Cu30x samples fabricated at

different laboratories. Critical temperatures, T(c),

measured by resistivity, were about 93 K. All samples
showed linear V-l characteristics at current levels

much greater than the critical current, 1(c). However,
the slope was significantly less than the normal resist-

ance at T(c). The slope increased with magnetic field

and reached the normal resistance value only at fields

greater than 24 T.
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Wigner-Seitz cells have been constructed, as a func-

tion of atomic size, for a number of transition-metal

alloys, and a disclination network has been obtained
from these. Magnetism in these alloys can be related

to the disclination lines, much like the superexchange
paths familiar in the magnetism of salts.

Structural Mechanics
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The evolution and distribution of temperature has boen
studied theoretically for t four-ball wear apparatus
which can be used to study macroscopic effects of sur-

faces interacting under frictional conditions. Tiie firrite

difference method was used to solve the coupled
equations of heat generation, conduction, and cooling.

Parameters were chosen to represent two types of

material, a typical steel with relatively good thermal
conductivity, and a ceramic with relatively poor thermal
conductivity. Two values for the coefficient of friction

were used to simulate dry and lubricated surfaces. A

701,538 167



PHYSICS

Structural Mechanics

significant dependence on thermal conductivity was
found.
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The results of several experiments into the formation
and distribution of creep cavitation In the neighbor-
hood of stress concentrations are reported. Of particu-

lar interest Is the use of an image analyzing computer
to construct quantitative maps of cavity sized and dis-

tributions. Comparisons are drawn In one case with the
results of a finite element simulation, and some degree
of overall agreement Is noted.
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The Issue contains: New briefs and reports on: Stand-
ard reference data Information; International standards
nondestructive testing; and Superconductivity: chal-

lenge for the future. Articles on: Transient Impact re-

sponse of thick circular plates; Transient impact re-

sponse of plates containing flaws and A low noise cas-
code amplifier.
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The finite element method was used to study the tran-

sient response of thick circular plates subjected to

point impact. The response of plates having different

geometries and subjected to impacts of different dura-
tion was studied in both the time and the frequency
domains. It is shown that the transient plate response
is composed of a number of different modes of vibra-

tion including P- and S-waves thickness modes, anti-

symmetric flexural modes, the rod mode, and P- and S-
wave diameter modes. The origin of the diameter
modes is discussed. Excellent agreement was found
between the calculated frequency values and those
obtained from finite element analyses.
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The finite element method was used to study the tran-

sient response to point impact of thick circular plates

containing disk-shaped flaws. The response was stud-

ied in both the time and the frequency domains, and
compared to the response obtained from a solid plate.

The effects on the response caused by changing the
diameter and depth of a flaw, the duration of the
impact, and the position where the response is calcu-

lated were determined. From the results of these pa-
rameter studies, conclusions were drawn which can be
used in planning and interpreting impact-echo labora-

tory and field test results.
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The purpose of the paper is to consider the conditions
for the existence of a cleavage crack in a lattice and its

response to all types of external loads when shielded

by neighboring dislocations. The theory will be con-
strained to cleavage on one plane and crack branching
is not permitted.
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Ductile materials are found to sustain brittle fracture

when the crack moves at high speed. The fact poses a
paradox under current theories of dislocation emis-
sion, because even at high velocities, these theories

predict ductile behavior. A theoretical treatment of

time dependent emission and cleavage is given which
predicts a critical velocity above which cleavage can
occur without emission. Estimates suggest that this ve-

locity is in the neighborhood of the sound velocity.
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Among numerous large strain elasto-plasticity theo-

ries, Green-Naghdi's theory and E.H. Lee's theory are
distinguished and distinctive. In Green-Naghdi's
theory, the Green-Lagrange strain tensor is decom-
posed into the elastic and the plastic parts. On the
other hand, E.H. Lee started with a decomposition of

the deformation gradient into a product of two parts:

elastic and plastic. In the case of simple tension, the
essential differences are found between these two
theories. In E.H. Lee's theory, the unloading curves are
parallel on the plots of Cauchy stress vs natural strain.

However, the parallel relation does not exist on the

plots of Piola-Kirchhoff stress vs Green-Lagrange
strain. In Green-Naghdi's theory, the results are re-

versed. The unloading curves are not parallel on the
plots of Cauchy stress vs natural strain, but parallel on
the plots of Piola-Kirchhoff stress vs Green-Lagrange
strain. The significance of the finding is further dis-

cussed.

701,546

PB88-153770 PC A07/MF A01
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Civil

Engineering.

SEES (Strength Evaluation of Existing Structures):
An Expert System for the Strength Evaluation of
Existing Structural Members.
Master's Thesis,

J. F. Peters. Jan 88, 139p NBS/GCR-87/538
Sponsored by National Bureau of Standards (NEL),
Gaithersburg, MD. Center for Building Technology.

Keywords: 'Structural members, 'Engineering, Con-
crete construction. Mechanical properties, Theses,
Strength, Tests, 'Expert systems, 'Knowledge based
systems, 'Computer aided design. Computer applica-

tions.

The thesis is a report of the design and implementation
of the SEES expert system; a knowledge based
system for strength evaluation of existing structural

members. The expert system provides engineering
knowledge for in situ member evaluation compiled into

an interactive computer program to aid in the solution

of a characteristically uncertain engineering problem.
Not intended to replace engineers, the system's pur-

pose is twofold: provide engineering judgment in a
computer program, and attend to details that engi-
neers may let go unnoticed. The result of the study is a
generic engineering expert system control structure

readily expandable to at least seven other strength

evaluation problems and a prototype implementation
for reinforced concrete beams.
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PB88-1 54604 Not available NTIS
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Wide Plate Crack Arrest Tests: Instrumentation for
Dynamic Strain Measurements.
Final rept.,

R. J. Fields, G. A. Danko, S. R. Low, and R. deWit.

1985, 6p
Sponsored by Department of Energy, Washington, DC.
Pub. in ASTM (American Society for Testing and Mate-
rials) Standardization News, p42-47 Oct 85.

Keywords: 'Metal plates, 'Steels,

'Cracking(Fracturing), Instruments,

Bridges(Structures), Tape recorders. Amplifiers, Test
equipment, Reprints.

A series of crack arrest tests on large (10x1 x 0.1 m)
steel plates is described. Special emphasis is placed
on the description of the relevant instrumentation,

strain gaging, and data collection systems. Circuit dia-

grams are given for the bridges and multichannel dy-

namic amplifiers that were constructed specifically for

this type of testing.

General
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Recent Fission Cross Section Standards Measure-
ments.
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Contract AI01-86ER40275
1 5. international symposium on nuclear physics - nu-

clear fission, Gaussig, German D.R. 1 1 Nov 1985.
Paper copy only, copy does not permit microfiche pro-

duction.

Keywords: 'Plutonium 239 Target, 'Uranium 235
Target, 'Uranium 238 Target, Californium 252, Cross
Sections, Fission, Gas Scintillation Detectors, Inte-

grals, Ionization Chambers, 'Neutron Detectors, Neu-
tron Fluence, Neutron Reactions, Neutron Sources,
Nuclear Data Collections, Plastic Scintillation Detec-
tors, Proton Soectra, Spontaneous Fission, Standards,

ERDA/652020, ERDA/440103.

The sup 235 U(n,f) reaction is the standard by which
most neutron induced fission cross sections are deter-

mined. Most of these cross sections are derived from
relatively easy ratio measurements to sup 235 U. How-
ever, the more difficult sup 235 U(n,f) cross section

measurements require the use of advanced neutron
detectors for the determination of the incident neutron
fluence. Examples of recent standard cross section
measurements are discussed, various neutron detec-
tors are described, and the status of the sup 235 U(n,f)

cross section standard is assessed. 23 refs., 8 figs., 4
tabs. (ERA citation 13:006786)
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Model Line-Shape Analysis for the Ruby R Lines
Used for Pressure IMeasurement.
Final rept.,

R. G. Munro, G. J. Piermarini, S. Block, and W. B.

Holzapfel. 1985, 5p
Pub. in Jnl. of Applied Physics 57, n2 pi 65-1 69 1985.

Keywords: "Pressure measurement, "Ruby, Fluores-

cence, Line spectra. Reprints, High pressure, High
temperature.

A model spectral lineshape is proposed for the R(1)

and R(2) fluorescence lines of ruby. The objectives of

the proposal are improvements in the accuracy, the re-

producibility, and the standardization of pressure

measurements using the ruby fluorescence technique.

Other advantages, such as using the ruby method to

higher temperatures and using the lineshape analysis

to obtain a simultaneous measurement of pressure
and temperature, are also achieved. Under nonhydros-
tatic conditions, quantitative estimates of pressure dis-

tributions can also be made.
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Bremsstrahlung Energy Spectra from Electrons
with Kinetic Energy 1 KeV-10 GeV Incident on
Screened Nuclei and Orbital Electrons of Neutral
Atoms with Z= 1-100.

Final rept.,

S. M. Seltzer, and M. J. Berger. 1986, 74p
See also DE81 -030984. Sponsored by Department of

Energy, Washington, DC, and Office of Naval Re-
search, Arlington, VA.
Pub. in Atomic Data and Nuclear Data Tables 35, n3
p345-418Nov86.

Keyvyords: 'Bremsstrahlung, Cross sections. Electron

irradiation, Energy spectra.

A comprehensive set of bremsstrahlung cross sec-
tions (differential in the energy of the emitted photons)
is tabulated. The set includes results for electrons with

energies from 1 keV to 10 GeV incident on neutral

atoms with atomic numbers Z=1 to 100. For brems-
strahlung in the Coulomb field of the atomic nucleus,

use was made of (a) results of Pratt, Tseng, and col-

laborators based on numerical phase-shift calculations

for the screened Coulomb potential at energies below
2 MeV; and (b) the analytical high-energy theory (with

Coulomb corrections) of Davies, Bethe, Maximon, and
Olsen at energies above 50 MeV, supplemented by
the Elwert Coulomb correction factor and the theory of

the high-frequency limit given by Jabbur and Pratt. In

the high-energy region, the effect of screening was in-

cluded by the use of Hartree-Fock atomic form factors.

A numerical interpolation scheme, applied to suitably

scaled cross sections, was used to bridge the gap be-
tween the low-energy and high-energy theoretical re-

sults, and thus to obtain improved cross sections in the
Intermediate-energy region 2 to 50 MeV. Bremsstrah-
lung in the field of the atomic electrons was calculated
according to the theory of Haug, combined with
screening corrections derived from Hartree-Fock Inco-

herent scattering factors.
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Current Density Monitor for Intense Relativistic
Electron Beams.
Final rept.,

R. B. Fiorito, M. Raleigh, and S. M. Seltzer. 1986, 9p
Sponsored by Office of Naval Research, Arlington,
VA., Defense Advanced Research Projects Agency,
Arlington, VA., and Naval Sea Systems Command,
Washington, DC.
Pub. in Review of Scientific Instruments 57, nIO
p2462-2470 Oct 86.

Keywords: "Electron beams, "Current density. Electri-

cal measurement. Monitors, Electron accelerators.
Reprints, Relativistic range, High energy.

The authors describe a new type of electric probe
which is capable of measuring the time-resolved cur-

rent density profile of a stable, reproducible, high-

energy (>4-MeV) high-current (>1-kA) electron

beam. The sensing element of the probe is an open-
ended but capped-off 50-ohm coaxial line constructed
of graphite. The graphite sensor is 4.3 mm in diameter,

6 cm long, and is range thin to the primary beam elec-

trons. The probe produces a signal proportional to the

intercepted beam current. When the sensor is

scanned radially through the beam during repeated
pulses, a curve of signal versus depth of insertion is

produced from which the radial current density profile

can be determined. Measurements are presented of

the profile of the electron beam from the Experimental
Test Accelerator (4.5 MeV, 1 0 kA) at Lawrence Liver-

more National Laboratory. In contrast to other systems
it requires no radiation shielding, water cooling, or aux-

iliary support equipment to operate in an intense beam
environment.
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General Expression for the Coulomb Interaction in

the Presence of a Surface.
Final rept.,

S. P. Apell, and D. R. Penn. 1986, 15p
Pub. in Physical Review B 34, nIO p661 2-6626, 15 Nov
86.

Keywords: "Coulomb interactions. Interfaces, Sur-

faces, Reprints, Coulomb potential. Coulomb field.

A general expression is presented for the Coulomb
interaction between two test charges in the presence
of an interface. The cases of planar and spherical ge-
ometry are considered. The potential is given for the
two test particles outside, inside, or on either side of

the interface, and appropriate limits are investigated.
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Laser Cooling of Atomic Beams.
Final rept.,

H. Metcalf, and W. D. Phillips. 1985, lOp
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Research, Ariington, VA.
Pub. in Comments At. Mol. Phys. 16, n2 p79-88 1985.
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prints, "Laser cooling.

A thermal atomic beam may be decelerated and have
its velocity distribution compressed through the action

of a resonant, counterpropagating laser beam. A
sodium beam with mean thermal velocity of 1000 m/s
has been stopped, producing a 'gas' with a velocity

spread of less than 20 m/s, equivalent to a tempera-
ture less than 1 K.
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Laser-Cooled Atomic Beams.
Final rept.,

W. D. Phillips, J. V. Prodan, and H. J. Metcalf. 1984,
24p
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in At Phys. 9, p338-361 1 984.

Keywords: "Atomic beams. Reviews, Reprints, "Laser
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Atoms in a thermal beam can be cooled, decelerated,
and stopped using the radiation pressure from a neariy

resonant laser beam. Several groups have already
used this laser cooling process on an atomic sodium
beam. In the paper, the authors review the techniques
and results of the various experimental groups, and
discuss possible applications.
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Water Bath Black Body Operating Instructions,
J. B. Fowler, and B. J. Belzer. Dec 86, 21 p NBSIR-
86/3477

Keywords: "Laboratory equipment, "Blackbody radi-

ation, "Radiometry, Temperature control. Thermistors,
Instructions, Manuals.

This is an operating instruction manual for the water
bath black body built in the Radiometric Physics Divi-

sion, National Bureau of Standards.
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L. C. Maximon. 1984, 41 p
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A single expression is derived for the cross section for

the radiative tail from high energy electron scattering

that satisfies not only the Born approximation, but the

low energy theorem and the peaking approximation as
well. The estimated errors in the final result are of rela-

tive order (k/E)squared (alpha)Z, where k is the energy
of the emitted photon, E the incident electron energy,
and Z the charge of the target nucleus.
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Gamma-Ray Multipole Mixing Ratios Using Orien-
tation: 166 Er.

Final rept.,

H. Marshak. 1985, 9p
Pub. in Hyperfine Interactions 22. n1-4 p41 3-421 Mar-
May 85.

Keyvyords: Gamma rays. Reprints, "Erbium 166,
"Mixing ratio. Nuclear orientation. Uncertainty.

The different methods for obtaining multipole mixing
ratios and their uncertainties from nuclear orientation

measurement are reviewed. Results using these meth-
ods are compared for some E2/M1 transitions in (166)
Er.
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Determining Multipole Mixing Ratios from Nuclear
Orientation Experiments.
Final rept.,

H. Marshak, and C. H. Spiegelman. 1985, 13p
Pub. in Nuclear Instruments and Methods in Physics
Research, Section A: Accelerators, Spectrometers,
Detectors and Associated Equipment A234, n3 p455-
467, 15 Feb 85.
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squares method. Distribution theory, "Mixing ratio.

Erbium 166, Uncertainty, Nuclear orientation.

Statistical methods using weighted nonlinear least

squares and noncentral distribution theory to obtain
multipole mixing ratios and their uncertainties from nu-
clear orientation measurements are described. Re-
sults using these methods are compared with those
obtained from methods currently in use.
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Scalar Charged Particle in the Lorentz Gauge.
Final rept.,

E. Marx. 1 985, 5p
Pub. in International Jnl. of Theoretical Physics 24, n2
p21 7-221 Feb 85.

Keywords: Charged particles. Reprints, "Quantum
electrodynamics. Quantum mechanics, Klein-Gordon
equation, Sealers.

The specification of initial and final conditions in rela-

tivistic quantum mechanics leads to a perturbation ex-

pansion that was carried out in the Coulomb gauge.
Nevertheless, a Lorentz gauge is more natural for a
relativistically invariant theory, and the corresponding
expansions for the interaction of one scalar particle

with the electromagnetic field are developed here.
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Innershell Ionization Cross Sections.
Final rept.,

C. J. Powell. 1985, 34p
Pub. in Electron Impact Ionization, Ch. 6, pi 98-231

1985.

Keywords: "Electron irradiation, 'Inner-shell ioniza-

tion. 'Ionization cross sections.

A review is presented of cross-sections for the ioniza-

tion of inner-shell electrons by electron impact. Calcu-

lations, measurements, and empirical formulas are de-

scribed and compared. Recommendations are given

for the selection of cross-section data. Finally, applica-

tions of inner-shell ionization cross-section data to ma-
terials analysis problems are described.
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Extra Dimensions to Remove Singularities and De-
termine Fundamental Constants.
Final rept.,

A. R. P. Rau. 1985, 4p
Pub. in American Jnl. Physics 53, n1 2 p1 1 83-1 1 86 Dec
85.

Keyw/ords: 'Atomic structure, 'Fundamental con-

stants. Reprints, Compactification, Renormalization,

One dimensional. High magnetic field research.

The structure of atoms in an intense magnetic field

(one trillion gauss) is analyzed as a problem of 'com-

pactification' of dimensions. The motion of the elec-

trons is reduced effectively to one dimension, the di-

mensions transverse to the field direction being frozen

at small values. The analysis shows how a reduction in

dimensions accounts for the removal of seeming sin-

gularities in the structure of atoms and for the occur-

rence of what appear to be fundamental constants that

govern this structure. Thereby this elementary problem
of nonrelativistic quantum mechanics provides ana-

logs of similar studies now being pursued in supergra-

vity and other unified field theories.
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Critical and 'Subcrltlcal' Magnetic States of an
Amorphous Rare Earth Spin Glass.
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J. J. Rhyne. May 85, 6p
Pub. in Physica B and C ISOB-i-C, n1-3 p253-258 May
85.
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Small angle neutron scattering from amorphous TbFe2
above the magnetization-determined T{sub c) = 409 K
shows a conventional Lorentzian line shape with a spin

correlation length which increases to only about 135 A
at T(sub c). Below T(sub c) the scattering is no longer

Lorentzian but can be represented by a sum of Lorent-

zian and Lorentzian squared terms as predicted theo-

retically for a random anisotropy field amorphous
magnet. Application of an external field in the range 2-

1 2 kG at 295 K sharply suppresses the scattering re-

flecting an increase in the ferromagnetic component
with field. The residual magnetic scattering exhibits a
prolate distortion of the intensity with respect to the

direction of H, with a marked reduction in the correla-

tion length with field indicating a spin-cluster like re-

sponse. From the magnitude of the distortion, an aver-

age number of spins per cluster as a function of field

has been calculated using a super-paramagnet model.
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Stopping Atoms with Laser Light.

Final rept.,

J, Prodan, A. Migdall, W. D. Phillips, I. So, H. Metcalf,

and J. Dalibard. 1985, 4p
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Physical Review Letters 54, n10 p992-995
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Keywords: 'Atomic beams, Reprints, 'Sodium atoms,
"Laser cooling, 'Beam cooling. Laser trapping, Atom
traps.

The authors have produced a sample of sodium at rest

in the laboratory by decelerating atoms in an atomic

beam using momentum transfer from a counterpropa-
gating, resonant laser beam. These atoms have a den-

sity of about 100,000/cc and a velocity spread of

about 15 m/s FWHM corresponding to a kinetic tem-
perature less than 100 mK.
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Stopping Neutral Atoms Using Laser Light.

Final rept.,

J. V. Prodan, W. D. Phillips, H. J. Metcalf, and J.

Dalibard. 1984, 2p
Sponsored by Office of Naval Research, Arlington, VA.
Pub. in Proceedings of International Quantum Elec-
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Keywords: 'Atomic beams, 'Sodium atoms, Laser

cooling. Atom traps. Neutral beam sources. High reso-

lution.

Using laser irradiation of an atomic sodium beam, the

authors have produced a sample of neutral atoms with

an average velocity near zero and a width of 30 m/s.
This corresponds to a temperature of 1 K.
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High Accuracy in Physics.
Final rept.,

D. G. McDonald. 22 Aug 86, 1 p
Pub. in Science 233, p829 22 Aug 86.

Keywords: 'Accuracy, Time standards, Superconduc-
tivity, Measurement, Precision, Reprints, Josephson
effect. Voltage.

Philip Abelson, in an Editorial in Science, reviews the

National Research Council report 'Physics Through
the 1 990's' and says 'Of all the quantities in physics,

time is by far the most accurately measured'. The
present authors argues that the Josephson effect has
comparable accuracy.
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Hysteresis Losses In Fine Filament Internal-Tin Su-

Perconductors.
inal rept.,

R. B. Goldfarb, and J. W. Ekin. Sep 86, 4p
Sponsored by Air Force Office of Scientific Research,
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Keywords: 'Superconductors, 'Hysteresis, Niobium
intermetallics. Tin intermetallics, Reprints, 'Niobium
tin, AC losses.

Hysteresis losses were measured on a series of fine

filament Nb3Sn superconductors made by the internal-

tin process. Hysteresis was measured as a function of

filament diameter and interfilament separation using a
vibrating sample magnetometer in transverse magnet-
ic field. Losses were greater than expected from the

critical state model that expresses loss as a function of

filament diameter. Micrographs of the reacted wire

cross-sections showed some interfilament bridging for

all wires. This gave rise to effective filament diameters

that were greater than actual diameters. The critical

interfilament separation, above which the losses would
be expected to follow the critical state model was de-

termined.

701j567
PB87-161543 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Technology Div.

Internal Fields in Magnetic Materials and Super-
conductors.
Final rept.,

R. B. Goldfarb. Nov 86, 2p
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Losses, Reprints, Magnetic susceptibility.

The paper reviews some of the concepts needed for

the correct analysis of magnetization data, both for

magnetic materials and superconductors. Demagneti-
zation factors, initial susceptibilities, and hysteresis

losses are discussed.
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Tuneable Resonances: Dielectronic Recombina-
tion.
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Dielectronic recombination (DR) has been shown both
theoretically and experimentally to be strongly influ-

enced by extrinsic electric fields- it can be considered
to be a process which is 'tuneable' by the fields. Meas-
urements of cross sections for DR under conditions

where fields are expected to play no role agree well

with theory. Measurements of cross sections for DR
under conditions where fields are expected to be im-

portant and where the fields are well defined and
known agree reasonably well with theory. Measure-
ments under conditions where fields should play a role,

but the fields are poorly defined and unknown do not

agree with theory when reasonable estimates are

made of the fields. Collisions which mix angular mo-
mentum states may also 'tune' the cross sections, and
the possibility needs further investigation.
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Quality Control of Measurements - Measurement
Assurance.
Final rept.,
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Pub. in Proceedings of the Institute of Electrical and
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The ability to relate Individual measurements to nation-

ally accepted standards is a requirement of traceabi-

lity. The paper discusses a perspective in which the

goals of traceability are viewed in terms of perform-

ance requirements on measurement quality as reflect-

ed in a statement of uncertainty.
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Generation of Squeezed States by Parametric
Down Conversion.
Final rept.,

L. A. Wu, H. J. Kimble, J. L. Hall, and H. Wu. 17 Nov
86, 4p
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Sponsored by National Science Foundation, Washing-
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Pub. in Physical Review Letters 57, n20 p2520-2523,
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Keywords: 'Electromagnetic fields. Reprints, Paramet-

ric oscillators. Squeezed states.

Squeezed states of the electromagnetic field are gen-

erated by degenerate parametric down conversion in

an optical cavity. Noise reductions greater than 50%
relative to the vacuum noise level are observed in a
balanced homodyne detector. A quantitative compari-

son with theory suggests that the observed squeezing

results from a field that in the absence of linear attenu-

ation would be squeezed by greater than tenfold.
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urement, Reprints, 'Quantum Hall effect, Ampere,
Volt, Ohm, Fine structure constant.

With the discovery of the quantum Hall effect the SI

units ampere, volt, and ohm may be realized with high

accuracy by performing four fundamental constant de-

terminations requiring only a consistent set of labora-

tory electrical units. Accurate values in SI units for

most other constants, including the Avogadro and fine-

structure constants, may also be obtained from the

same measurements.
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International (235)U Fission Foil Mass intercom-
parlson.
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Pub. in Transactions of the American Nuclear Society
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sons.

Measurements were made of the mass of two U.S.S.R.

fission foils at NBS. These foils are directly traceable

to those used in precise measurements of the

(235)U(n,f) cross section at 14 MeV neutron energy.

The NBS measurements employed low geometry and
2 pi counting facilities. The results obtained are con-
sistent with those obtained at Argonne National Labo-
ratory and at the Khiopin Radium Institute, Leningrad,

U.S.S.R.
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Report on the New NBS (National Bureau of Stand-
ards) Determination of the Proton Gyromagnetic
Ratio.
Final rept.,

E. R. Williams, G. R. Jones, J. S. Song, W. D.
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Pub. in IEEE (Institute of Electrical and Electronics En-
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urement 34, n2 pi 63-1 67 1985.

Keywords: "Fundamental constants, "Protons, Mag-
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Fine structure constant, Quantum electrodynamics.

The authors describe the proton gyromagnetic ratio in

H20, gamma prime, sub P experiment now in progress
at NBS, including a short description of the construc-
tion of a single layer precision solenoid; the test they
employ when measuring the solenoid's dimensions by
inductive technique; and their latest solenoid measure-
ments. They also discuss the improvements over their

last gamma prime, sub P determination.
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Iodine 127, Meter.

The product of the frequency and wavelength of the ith

hyperfine component of the 11-5, R(127) transition of

(127)12 yields a value for the speed of visible red light.

The value of c, the most accurate ever measured for

visible light, agrees with the value defined in the redefi-

nition of the meter within the 3o error limits of the kryp-
ton length standard.

701,575
PB87-171724 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Radiation Research.

Tagged Photons: An Analysis of the Bremsstrah-
lung Cross Section.
Final rept.,

L. C. Maximon, A. de Miniac, T. Aniel, and E. Ganz.
Mar 87, 64p
See also PB81 -227837.
Pub. in Physics Reports 1 47, n4 pi 89-252 Mar 87.

Keywords: "Bremsstrahlung, "Differential cross sec-
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The authors consider in detail the differential cross

sections for both polarized and unpolarized brems-
strahlung from electrons for angles and energies in the

range of interest for a photon tagging system (50 MeV-
1 GeV). They derive accurate high energy, small angle
approximations to these cross sections. These ap-

proximations are then used to determine the maxima
and minima of these cross sections as a function of the

angles and energies of the final electron and photon
and to evaluate them at the extrema.
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Neutral currents. Coherent scattering.

It is known since the work of Freedman that neutral-

current scattering of neutrinos from the nucleons in a
nucleus can be coherent, leading, for sufficiently long

wavelengths, to cross sections which are proportional

to the square of the nuclear baryon number. When ex-

tended to macroscopic objects containing N nuclei, it

has recently been reported, on the one hand, that co-
herent cross sections proportional to N squared have
been obsen/ed, and on the other, that coherence can
occur only for wavelengths comparable to the sample
size. The author found that coherent scattering can
indeed occur on the scale of an entire crystal for inci-

dent neutrino wavelengths comparable to the internu-

clear separation or less, but that the cross section re-

mains linear in N. Hence coherence cannot explain the
reported observation of a macroscopic force exerted
on a crystal by reactor antineutrinos.
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Recently, Weber has analyzed the scattering of (anti)-

neutrinos from a crystal, predicting that the neutrino-

nuclear cross-section is multiplied by a coherence
factor 0(N squared), where N is the number of nuclei in

the crystal. This leads to a macroscopic force on the
crystal, for which he reports finding preliminary evi-

dence using a fission reactor as a source of electron
antineutrinos. Butler has since argued that a factor

0(N squared) can enter only when the neutrino wave-
length is comparable with the crystal dimension, indi-

cating that coherence occurs only in this ultra-low-

energy regime. The author considered the scattering
from an ideal crystal of (anti)neutrinos with much
smaller wave-lengths, comparable to the lattice spac-
ing or considerably less, leading to coherent Bragg-
Laue scattering, analogous to that of X-rays or thermal
neutrons. In agreement with Butler, the author found
that a coherence factor 0(N squared) can occur only
for neutrinos with ultra-long wave-lengths.
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Mass and spin (or helicity in the case of zero mass) are

the two independent invariants characterizing irreduci-

ble representations of the Poincare group. Both
electroweak and strong interactions are strongly polar-

ization-dependent. If there are spin-dependent effects

in gravitation, the Einstein Equivalence Principle (EEP)
would be violated at a certain appropriate level. In the
paper empirical foundations of the Einstein Equiva-

lence Principle are examined. An improved Hughes-
Drever experiment with (7)Li is reported. Polarized-

Body Experiment can probe previously-untouched as-

pects of EEP. These macroscopic polarized experi-

ments are also ideal to probe long-range or semi-long-

range spin-spin interactions (arions, eixions, etc.) in

particle physics. Progress of two ongoing polarized-

body experiments - torsion-balance experiment and
fluid-fiber experiments- are reported.
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The paper gives the values of the basic constants and
conversion factors of physics and chemistry resulting

from the 1986 least-squares adjustment of the funda-

mental physical constants as recently published by the
CODATA Task Group on Fundamental Constants and
as recommended for international use by CODATA.
The new, 1 986 CODATA set of recommended values
replaces its predecessor published by the Task Group
and recommended for internatioonal use by CODATA
in 1973.
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The available data on photon scattering in the delta-

region by the proton and the deuteron have been stud-

ied in an attempt to relate these results to the corre-

sponding photon absorption cross sections through
the optical theorem and the dispersion relation.
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An analysis of spin-polarized electron-energy-loss ex-

periments in Fe is described which suggests that (1)

free-electron-lil<e Stoner excitations are far more prob-
able than the usual type, and (2) exchange events in-

volving relatively large energy losses are much more
likely than direct scattering.
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This is a review of recent advances in neutron optics.

This chapter of the book contains the following subject
areas: (1) The optical analogy and the retractive index;

(2) Refraction and Reflection; (3) Diffraction from mac-
roscopic objects; (4) Interference and interferometry;

(5) Applications of neutron interferometry in funda-
mental physics; (6) Neutron optics in perfect crystals.
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A project is in progress in the National Bureau of

Standards (NBS) Photon and Charged Particle Data
Center to collect and evaluate photon cross section
data in the X-ray region 100 eV to 100 keV. The project

complements earlier NBS evaluations and compila-
tions which focused primarily on energies above 10
keV. The NBS collection of experimental total attenu-
ation coefficients (1 0 eV to above 1 0 GeV) abstracted
from the literature is now computerized to facilitate use
and for future updates. These experimental results

have been compared systematically with a theoretical

photoabsorption calculation by Scofield, and also with

a semi-empirical compilation by Henke et al Sample
graphical comparisons of measured data with the Sco-
field theoretical results are presented here for silicon

and uranium Silicon data from an International Union
of Crystallography project are also presented. Discrep-
ancies and uncertainties in the various experimental
data sets are typically 5 to 50% or more in the soft X-
ray region. However, systematic trends can be seen
which suggest that the Scofield theoretical values,
taken as a whole, are not improved by the Hartree-
Slater to Hartree-Fock renormalization in the photon
energy region.
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Previously used parametrizations of dielectric

strengths (electrical breakdown data) for gas mixtures
in terms of electron collision and transport parameters
are reviewed. A new method of fitting experimental
data on dielectric strengths for binary electronegative
gas mixtures is proposed, based upon the principal as-
sumption that the electron kinetic energy distributions

in the gas are Maxwellian. The method provides physi-
cal insight into such behavior as pressure-dependent

or pressure-independent synergisms, and is useful in

checking the consistency between dielectric strength

data and available information on electron transport

and ionization, attachment, and momentum transfer

collision cross sections. The method is applied here to

the mixtures SF6/N2, CCI2F2/N2, and SF6/CCI2F2.
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Ceperley and Alder recently reported (Phys. Rev. A 31

,

1999 (1985)) a calculation of the muon sticking proba-
bility using three-body Coulomb wave functions of the

dt(muon) muomolecule. The authors comment here
that such calculations require, in addition, the incorpo-

ration of the interplay of the nuclear reaction dynamics
with the Coulomb problem.
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The nuclear fusion reaction in the (dt muon) (1 -i-) mol-
ecule is affected by the presence of the muon in the

relatively loosely bound mesomolecular orbit. Due to

the sharing of the available energy between the muon
and the nuclei in the final state, a muon attached to the

recoiling alpha particle reduces the energy available to

the nuclear fusion reaction by about 90 -i- or - 50 keV
and thus detunes the resonant d-t reaction amplitude
by an important factor.
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The magnetic-dipole transition between the triplet PI
and triplet P2 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.

701,588
PB87-19771 1 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Ionizing Radiation Physics Div.

Development of a Standard 2.5-MeV Neutron
Source.
Final rept,

K. C. Duvall. 1987, 4p
Pub. in Nuclear Instruments and Methods in Physics
Research B24/25, p893-896 1 987.

Keywords: 'Neutron sources, Deutron reactions, Neu-
tron reactions, Calibrating, Standards, Reprints, US
NBS, Neutron detection, MeV range 01-10.

The use of radiation for industrial purposes requires
that the radiation measurement be reliable and accu-
rate. The reliability of measurement may be verified by
comparison measurements in standard radiation

fields. Standard radiation sources produce stable,

well-characterized reference radiation fields, which are
determined with a high degree of accuracy. A 2.5-MeV
neutron source produced with a low voltage ion gener-
ator and the D(d,n)(3)He reaction, is being developed
at the National Bureau of Standards (NBS) for use as a
standard radiation source. The source emission rate is

stable within a well-defined neutron beam and deter-

mined by time-correlated associated-particle (TCAP)
measurement. The measurement accuracy is expect-
ed to be comparable to that obtained in thermal and
14-MeV reference neutron fields. A standard 2.5-MeV
neutron reference field could provide a means of es-
tablishing the 2.5-MeV spot energy as an intermediate
energy normalization point.
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Small angle neutron scattering (SANS) experiments
have been carried out at low temperatures on pow-
dered samples and polycrystalline ingots. A phase
transition is observed in which the helium in the
sample canister, used for thermal conduction pur-

poses, condenses on the powder particles causing a
large decrease in the width of the metallurgical SANS
scattering. The phase transition (at constant volume)
appears to be continuous and reversible.
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A simple model is constructed which is used to illus-

trate the interplay between the strong nuclear forces

and the Coulomb molecular forces in the description of

the resonant d-t-muon fusion process.
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Nuclear track technique.

The nuclear track technique (NTT) used to produce
porous glass microspheres. The nuclear tracks ran-

domly penetrate the material so that the resultant

pores are interconnected. The result of the process is

the creation of latest radiation-damaged regions by the

charged particles emitted from the neutron-induced
fissioning of (235)U, an isotope of uranium which in

trace quantities either naturally occurs in or surrounds
the microspheres. The damaged regions, or 'tracks'

are then enlarged to optically visible tracks with the aid

of a light microscope by chemically etching the materi-

al. The number of tracks or pores created both at the

surface and within the microsphere is dependent upon
the neutron fluence used to induce the fission of

(235)U provided that the bulk uranium is constant in

the microspheres. Pore diameter is determined by the
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concentration of the etching solution and the etching

time.
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The authors have measured the profiles of plasma-
broadened and slightly red-or blue-shifted spectral

lines of neutral argon and nitrogen in a wall-stabilized

arc and have performed a detailed line-shape analysis

with a computerized data acquisition and processing
system. According to Stark broadening theory, isolated

lines of neutral atoms in dense plasmas are mostly

broadened by electron impact resulting in symmetrical

Lorentzian profiles, and are also broadened by the

plasma ions, which produce a small additional contri-

bution to the width as well as asymmetries in the line

profile. As in two earlier experimental studies, the au-

thors have used the difference in symmetries to study

the effects of ion broadening. In the paper they have
extended their work to some unusual cases where
lines exhibit relatively rare 'blue' shifts and where they

study spectral transitions which are appreciaLy broad-

ened because they origininate from high-lying atomic
levels. The authors have also used the asymmetries
for a check on plasma homogeneity.
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The paper presents illustrative applications of the

Monte Carlo code ZTRAN, which treats the penetra-
tion and diffusion of electrons and photons in targets

consisting of multiple layers of different materials. The
program, developed for one-dimensional geometry, is

applicable to Incident electron beams or photon
beams, and takes into account all generations of the
resulting electron-photon cascade. The Monte Carlo
model is the same as that used previously in the
ETRAN code for homogeneous media. The output of

the program includes information about transmitted
and reflected radiation, the spatial distribution of de-
posited energy and charge, and the energy spectrum
of the radiation flux within the target. Results obtained
with ZTRAN are presented for energy deposition in

multi-layer targets irradiated with electron beams with

energies from 0.4 to 60 MeV, by breamsstrahlung
beams with end-point energies from 2 to 1 0 MeV, and
by a (60)Co gamma-ray beam. Various comparisons
indicate good agreement with experimental results.
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The authors have used a counterpropagating, near
resonant laser beam to decelerate a beam of neutral

sodium atoms. The frequency of the laser was
scanned rapidly to compensate for the changing
Doppler shift of the decelerating atoms.
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The absolute intensities of TiX spectral lines emitted

from a theta-pinch plasma are measured with a 2.2-m
grazing-incidence monochromator which is calibrated

in situ by using the branching-ratio technique. An elec-

tron temperature of 50 eV and an electron density of

2.2 X 1 0 to the 1 6th power/cc of the plasma are deter-

mined from the laser scattering. The measured ratios

of line intensities are compared with predictions based
on the corona model using the excitation rates calcu-

lated by a distorted-wave method. It is shown that such
a comparison is possible even for line intensities af-

fected by self-absorption provided their optical depth
corrections cancel in the ratio. The experimental un-

certainty in the measured ratios is estimated to be -i-

or - 30%. The results show good agreement between
experiment and predictions.
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Magnetic dipole (Ml) transitions between the levels of

the ground configurations in the 3s(2)3p(x) Al-like

through Cl-like and the 3s 3p Mg-like isoelectronic se-

quences of Cu, Zn, Ga, As, Kr, and Y have been ob-
served. These elements were introduced into the

Texas experimental Tokomak plasma by laser ablation

of metallic thin films and gas puffing. The spectral lines

were recorded by using three monochromators with

photoelectric detection and a spectrometer with a
channel electron multiplier array detector. Twenty-
eight newly observed Ml lines were measured and
classified.
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The staff of the Center for Radiation Research of the
National Bureau of Standards (NBS) has recently ana-
lyzed the neutron and high-LET radiation research pro-

gram at NBS. From this study it was recommended
that a full design study of a linear induction accelerator
as a possible replacement for the present electron
linac be performed. The paper is an updated report on
the preliminary study on which that recommendation
was based. The accelerator was designed to acceler-

ate up to 250 A of electrons to 100 MeV with a pulse
structure of 100-ns maximum length at repetition rates

up to 1000 Hz. Because of the versatility of induction

linacs, protons and other light ions can also be accel-

erated with currents limited only by space charge ef-

fects. The design includes provision for accelerating

protons and deuterons at maximum currents of 2.5 A
and 1 .2 A, respectively. This accelerator would be a
powerful and versatile tool for neutron and high-LET
radiation research. Both continuous and quasi-mon-
ochromatic beams of neutrons would be available and
the light ions could be used directly.
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The problem of the determination of the scattered

fields from an incident plane monochromatic electro-

magnetic wave on a strip of finite thickness on a half-

space is reduced to the numerical solution of integral

equations for auxiliary fields defined on the interfaces.

These fields are chosen so as to minimize their

number. The derivation of the integral equations is

given for a perfectly conducting strip on a perfectly

conducting half-space, for a dielectric (or other homo-
geneous material) on a dielectric half space, and for a
dielectric strip on a half-space of a different dielectric

material. The vector FORTRAN programs written to

carry out these calculations are briefly described, and
sample outputs are shown.

701,599
PB87-227369 PC A02
Rockwell International, Thousand Oaks, CA. Science
Center.

Fundamental Physical Constants: 1986 CODATA
Recommended Values,
E. R. Cohen, and B. N. Taylor. Jul 87, 2p NBS/SP-
731
Supersedes COM74-51190. Prepared in cooperation
with National Bureau of Standards (NML), Gaithers-

burg, MD. Office of Standard Reference Data.

Keywords: 'Fundamental constants. Physical proper-

ties. International system of units.

The data tabulated here are abstracted from the report

of the CODATA Task Group on Fundamental Con-
stants (CODATA Bulletin No 63, November, 1986).

Digits in parentheses represent one standard deviation

uncertainty in the final digits of the given value, based
on a least-squares analysis with five variables and 1

7

degrees of freedom. These values are recommended
for general use by CODATA (the Committee on Data
for Science and Technology of the International Coun-
cil of Scientific Unions, 51 Blvd de Montmorency,
75016 Paris, France).
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PB87-230835 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
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Regularities of Negative-Ion Resonances.
Final rept.,

C. W. Clark, and S. J. Buckman. 1987, 6p
Pub. in Jnl. of the Optical Society of America B 4, n5
p81 5-820 May 87.

Keywords: Reprints, 'Sodium ions, *lon resonances,
Electron-atom collisions.

Some regularities of doubly excited negative-ion re-

sonances can be identified by comparison of proper-
ties along isoionic sequences. The authors discuss in

particular the b and c resonances of Ne(l-) and their

analogs in neighboring elements, for which a variety of

experimental and theoretical data are available. The
analysis shows that the 'grandparent' model of these
resonances provides an appropriate angular-momen-
tum coupling scheme but that some essential dynami-
cal features are not associated with distinctive proper-
ties of an excited electron pair.

701,601
PB87-230843 Not available NTIS
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MD. Radiation Physics Div.

Large-Angle Superelastic Electron Scattering from
Na(3P).
Final rept.,

J. J. McClelland, M. H. Kelley, and R. J. Celotta.

1987, 4p
Sponsored by Department of Energy, Washington, DC.
Pub. in Jnl. of Physics B: Atomic and Molecular Phys-
ics 20,pL385-L3881987.

Keyvyords: "Electron scattering. Elastic scattering. Ori-

entation, Angular momentum. Momentum transfer. Re-
prints, * Electron-atom collisions, 'Sodium atoms, Ev
range 01-10.

Measurements of superelastic scattering of 2 eV elec-

trons from oriented Na(3P) atoms have been carried

out over the angular range 10 to 120 deg. Results are

presented in terms of L perpendicular, the angular mo-
mentum transferred perpendicular to the scattering

plane. Comparison is made with previous experiments
at small angles, and with close-coupling calculations.

Good agreement is seen with the earlier experimental
work, but significant disagreement is seen with theory
at angles beyond 40 deg.

701,602
PB87-230850 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Radiation Physics Div.

Spin-Orbit and Exchange Effects in Elastic Scatter-
ing of Spln-Polarlzed Electrons from Spin-Polar-
Ized Na Atoms.
Final rept.,

J. J. McClelland, M. H. Kelley, and R. J. Celotta.

1987, 3p
Sponsored by Department of Energy, Washington, DC.
Pub. in Physical Review Letters 58, n21 p21 98-2200,
25 May 87.

Keywords: 'Spin orbit interactions, Elastic scattering,

Polarization(Spin alignment). Reprints, "Electron-atom
collisions, "Sodium atoms. Electron spin polarization.

Spin orientation. Exchange interactions.

The authors report the first measurements of elastic

scattering of spin-polarized electrons from spin-polar-

ized Na atoms as a function of scattering angle. The
incident energy is 54.4 eV, and the angular range is 20
deg-135 deg. Data are presented as an exchange
asymmetry and a spin-orbit asymmetry. Each asymme-
try has a magnitude of 3% to 4%, indicating that both
the exchange and spin-orbit interactions must be
taken into account to predict their experimental re-

sults.

701,603
PB87-230892 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Basic Standards.
High Resolution X-ray Experiments.
Final rept.,

R. D. Deslattes. 1987, 7p
Pub. in Nuclear Instruments and Methods in Physics
Research B24/25, p52-58 1987.

Keywords: *X ray spectra, Reprints, Heavy ions. High
resolution.

Accelerators provide highly charged ions for a variety

of experimental studies. In applications involving accu-
rate high resolution spectroscopy, care is needed to

keep Doppler corrections manageable and reduce sat-

ellite problems. Some aspects of the motivation for

such work are reviewed, along with techniques for

trying to produce clean spectra.

701,604
PB87-230900 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Basic Standards.
Multivacancy Effects in Atomic and Molecular
Spectra.
Final rept.,

R. D. Deslattes. 1986, 8p
Pub. in Australian Jnl. of Physics 39, p845-852 1986.

Keywords: "X ray spectra. Molecular structure. Emis-
sion spectra, Argon, Reprints.

Chemical applications of X-ray spectra are inhibited by
the general occurrence of multivacancy processes.
These manifest themselves in emission spectra as
extra lines (or satellites) while opening of channels to

these initial configurations leads to extra detail in ab-

sorption spectra. While there are a few simple cases
where this situation has been more or less fully dis-

cussed, the more interesting areas are those which are
both not simple and not understood. There is, howev-
er, a fairly general experimental procedure by which
this complex situation could, in principle, be clarified.

This involves carrying out high resolution emission
spectroscopy as a function of exciting photon energy
in regions containing both single and multiple vacancy
thresholds. In earlier work summarized here, it was
possible to demonstrate the procedure for a monatom-
ic gas, argon. Subsequently, the authors have built and
now operate a beamline designed specifically for such
studies at the National Synchrotron Light Source
(NSLS) in Brookhaven. Very recent results from this

line and from a few experiments using conventional
sources are summarized.

701,605
PB87-231437 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Center for Radiation Research.
Microwave Cherenlcov Radiation as a Diffraction

Phenomenon.
Final rept.,

X. K. Maruyama, F. R. Buskirk, and J. R. Neighbours.
1987, 4p
Pub. in Nuclear Instruments and Methods in Physics
Research B24/25, p921 -924 1987.

Keywords: "Cerenkov radiation, "Diffraction, Micro-

waves, Reprints.

Cherenkov radiation results when the velocity of a
charge particle exceeds the phase velocity of light in a
medium. The wave front moves in a direction given by
the Cherenkov angle (theta sub c) with respect to the
direction of the moving charge. The appearance of the

well defined Cherenkov cone is a consequence of the
assumption of an interaction length which is infinite

when compared to the wavelength of the radiation ob-
served. When the interaction region of the charged
particle with the medium is finite, the Cherenkov radi-

ation pattern is modified by diffraction. This condition is

readily attained for microwave wavelengths. Micro-

wave Cherenkov radiation in air has been observed to

exhibit the diffraction characteristic. Coherence of ra-

diation emitted from all the electrons in a micropulse of

an rf linac has also been obsen/ed. For electron

bunches periodic in time with frequency (nu sub 0), ra-

diation is emitted at (nu sub 0) and harmonics thereof,

in contrast to the continuous frequency distribution ob-
served for a single charge. These and additional con-
sequences of a finite interaction length are discussed.

701,606
PB87-231445 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,

MD. Center for Radiation Research.
Cerenkov and Sub-Cerenkov Radiation from a
Charged Particle Beam.
Final rept.,

J. R. Neighbours, F. R. Buskirk, and X. K. Maruyama.
1987, 8p
See also AD-A180 612. Sponsored by Naval Sea Sys-
tems Command, Washington, DC, Naval Surface
Weapons Center, Silver Spring, MD., and Defense Ad-
vanced Research Projects Agency, Arlington, VA.
Pub. in Jnl. of Applied Physics 61 , n8 p2748, 1 5 Apr 87.

Keywords: "Cerenkov radiation, Electron beams.
Charged particles, Reprints.

As a consequence of the releixation of the phasing
condition between the moving charge and radiated

wave for finite beam path lengths, the Cerenkov peak
is broadened and the threshold energy is lowered. A
criterion for the threshold energy is developed which is

applicable to charged beams consisting of a single

charge bunch of finite size, as well as beams consist-

ing of periodically repeated bunches.

701,607
PB87-231452 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Radiation Research.
Electromagnetic Excitation of the Delta Reso-
nance in Nuclei.

Final rept.,

J. S. O'Connell, W. R. Dodge, J. W. Lightbody, and
X. K. Maruyama. 1987, 9p
Pub. in Physical Review C 35, n3 pi 063-1 071 Mar 87.

Keywords: Electron scattering, Excitation,

Nuclei(Nuclear physics), Reprints, "Delta resonances.

Inclusive cross sections for the proton and nuclear tar-

gets of A =4, 9, 12, and 16 were measured for 537 and
730 MeV electrons scattered at 37.1 deg. Systematic
features of the continuum scattering data are com-
pared with other electron scattering data and with pho-
toabsorption measurements. A model calculation

based on the isobar-hole formalism is compared with

the data in the delta resonance region.

701,608

PB87-231460 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Radiation Research.
Possible Signature for and Early Hadronlzation
Mechanisms of Quark-Gluon Plasma.
Final rept.,

J. Rafelski, and M. Danos. 1987, 5p
Pub. in Physics Letters B 192, n3/4 p432-436, 2 Jul 87.

Keywords: "Quarks, Reprints, "Gluons, Madrons,
Branching ratio. Particle production.

The authors consider the ratio of particle abundances
radiated from quark-gluon plasma above mean ther-

mal energy, and point out significant differences ex-

pected as compared with global particle yields. Two
microscopic processes leading to medium to high E
abundances are quantitatively considered, and the

means of determining the plasma baryochemical po-
tential are discussed. Strong anomalies in strange anti-

baryon spectra are found characteristic of the forma-
tion of quark-gluon plasma.

701,609

PB87-231478 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
Electromagnetic Fields Div.

Effect of a Thin Conducting Sheet on the Fields of
a Burled Magnetic Dipole.
Final rept.,

D. A. Hill. 1987, 9p
Sponsored by Bureau of Mines, Washington, DC.
Pub. in Electromagnetics 7, p71-79 1987.

Keywords: "Magnetic dipoles, Mines(Excavations),
Magnetic fields. Reprints, Underground communica-
tion. Buried objects. Half space.

The effect of a thin conducting sheet on the fields of a
subsurface vertical magnetic dipole has been ana-
lyzed. The integral representation of the fields has
been evaluated numerically, and numerical results for

the vertical magnetic field above the source at the sur-

face are presented in parametric form. It is found that

the predicted fields give better agreement with previ-

ous transmission measurements than do the fields of a
homogeneous half-space model.
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PB87-233391 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
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Electron-ion Collisions: Dieiectronic Recombina-
tion and Ionization.

Final rept.,

A. Muller, G. H. Dunn, D. W. Mueller, N. Djuric, B. D.

DePaola, D. S. Belie, C. Timmer, K. Tinschert, C.

Achenbach, G. Hofmann, R. Sauer, E. Salzborn, and
R. Becker. 1987, lip
Sponsored by Department of Energy, Washington, DC.
Pub. in Nuclear Instruments and Methods in Physics

Research 823, p254-264 1 987.

Keywords: Ionization, Reprints, "Electron-ion colli-

sions, "Dieiectronic recombination. Colliding beams.
Magnesium ions, Krypton ions.

Inelastic electron-ion collisions have been studied by
using crossed-beam techniques. The effects of state

mixing by extrinsic fields in the collision region were
investigated for the dieiectronic recombination proc-

ess Mg(1+)(3s)+e -> Mg(3p, nl) ->
Mg(3s,nl) + h(nu). By field ionization of the Rydberg
atoms produced, cross sections sigma(n) have been
measured. The observed large changes of sigma(n)

with alteration of the extrinsic field provided the first

incontrovertible experimental evidence that dieiec-

tronic recombination can be changed by external

fields. Absolute cross sections for electron impact
single, double and triple ionization of singly and multi-

ply charged krypton ions were measured. Contribu-

tions of inner-shell ionization with subsequent auto-

ionization to double and triple ionization are identified.
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Harmonic Rejection Scheme for X-ray Monochro-
mators.
Final rept.,

T. Jach, J. P. Kirl<land, P. Wolf, and R. Neiser. 1987,

4p
Contracts N00014-85-C-2628, N00014-86-K-2004
Sponsored by Naval Research Lab., Washington, DC.
Pub. in Nuclear Instruments and Methods in Physics
Research A257, p443-446 1 987.

Keywords: Reprints, 'Harmonics, *X ray diffraction,

Monochromators.

X-ray monochromators based on the diffraction of the

radiation from crystals suffer from the fact that higher

orders of diffraction are alw/ays possible. The authors
have implemented a scheme for a double-crystal mon-
ochromator used with synchrotron radiation which
eliminates the problem to a selectable degree. Using
two detectors with different sensitivities to the funda-

mental and harmonic radiation in the second crystal ac
feedback loop, the authors are able to discriminate

against the harmonic radiation, even while scanning
the monochromator in energy.

701,612
PB87-233920 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Relations between Electron-Molecule Scattering
and Swarm Experiments and Analysis.
Final rept.,

A. V. Phelps. 1985, 15p
Pub. in Swarm Studies and Inelastic Electron-Molecule
Collisions, pi 27-1 41 1985.

Keywords: "Collision cross sections. Momentum
transfer. Elastic scattering. Inelastic scattering. Re-
prints, "Electron-molecule collisions.

The purposes of the paper are to review the basic rela-

tions between electron-molecule collision cross sec-
tions and electron transport and reaction coefficients,

and to summarize the current state of research in the
area of the determination of cross sections from
swarm data.
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PB87-233961 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

New Test of General Relativity: Measurement of de
Sitter Geodetic Precession Rate for Lunar Perigee.
Final rept.,

B. Bertotti, I. CiufolinI, and P. L. Bender. 16 Mar 87,

4p
Pub. in Physical Review Letters 58, nil pi 062-1 065,
16 Mar 87.

Keywords: "General relativity. Precession, Tests, Re-
prints, "Lunar range finding, "Lunar orbits, Very long
base interferometry. Perigees.

According to general relativity, the calculated rate of

motion of lunar perigee should include a contribution of
19.2 msec/yr from geodetic precession. The authors
show that existing analyses of lunar-laser-ranging data
confirm the general-relativistic rate for geodetic
precession with respect to the planetary dynamical
frame. In addition, the comparison of Earth-rotation re-

sults from lunar laser ranging and from very long-base-
line interferometry (VLSI) shows that the relative drift

of the planetary dynamical frame and the extragalactic
VLBI reference frame is small. The estimated accuracy
is about 10%.
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PB87-234068 Not available NTIS
National Bureau of Standards (NML), Gaithersburg,
MD. Center for Radiation Research.
Glueball and Meson Spectroscopy.
Final rept.,

S. Meshkov. 1986, 15p
Sponsored by National Science Foundation, Washing-
ton, DC.
Pub. in Proceedings of Aspen Winter Particle Physics
Conference (2nd), Aspen, CO., January 12-18, 1986,

P87-101.

Keywords: Reviews, "Glueballs, "Meson spectrosco-
py, Flavor model.

The status of various glueball properties such as level

ordering and mass predictions is reviewed and updat-

ed. The 0(-+) and 2(++) systems of mesons and
glueball candidates are discussed in detail, using the

latest data, with the primary goal of deciding which of

them might be considered as glueballs. The best can-
didates, at present, are the g(T)(2050), g(T')(2050),

and g(T double prime)(2350) 2(+ +) phi phi reson-
ances. That they are flavor singlets must, however, be
verified via the detection of other decay modes and the

subsequent comparison of their branching ratios.
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PB88-100706 Not available NTIS
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Nuclear Orientation Thermometry.
Final rept.,

H. Marshak. 1986, 52p
See also report dated Feb 83, PB84-1 1 5831

.

Pub. in Low-Temperature Nuclear Orientation, Chapter
16, p769-820 1986,

Keywords: "Temperature measurement. Low temper-
ature research. Nitric oxide. Gamma rays. Reprints,

"Nuclear orientation thermometer, "Gamma ray ani-

sotropy thermometry.

The authors have reveiwed the current state of NO
thermometry and have described the most frequently

used thermometers in considerable detail. Techniques
of preparation and criteria for choice (i.e., temperature
range, gamma-ray energy, radioactive heating, and
magnetic field requirements) have been summarized.
It is clear that measurement of temperature accurate
to 1-2% is relatively straightforward, while improving
precision to approx.0.1% demands great attention to

experimental detail. Although most of the NO ther-

mometers presently used operate in a rather limited

temperature range (approx.1 to approx. 100 mK), new
thermometers are being investigated to extend the
range to both higher and lower temperatures. Rare-
earth systems (e.g., 166mHoHo(hcp), with their strong
magnetic interactions should be useful up to approx. 1

K, whereas systems weith either weak magnetic (e.g.

BF NO thermometers, see ch. 9) or pure electric Ql
(e.g. 190lrRe (hep) should be useful to approx. 0.1 mK.
The authors have se<^.r\ the spread of NO thermom-
eters to experiments in the wider low-temperatures
community, both to measure temperatures and ther-

mal gradients, to calibrate secondary thermometers,
and in precise comparison experiments with other pri-

mary thermometers.
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XCOM: Photon Cross Sections on a Personal Com-
puter,

M. J. Berger, and J. H. Hubbell. Jul 87, 29p NBSIR-
87/3597
Sponsored by Department of Energy, Washington, DC.
Office of Health and Environmental Research.

Keywords: "Photon cross sections. Scattering, Com-
putation, Pair production, X rays. Gamma rays,

Bremmstrahlung, XCOM computer program, KeV
range 01-10, KeV range 10-100, KeV range 100-1000,
MeV range 01-10, MeV range 10-100, MeV range 100-
1000, GeV range 1-10, GeV range 10-100.

A computer program and data base are presented
which can be used to calculate, with a personal com-
puter, photon cross sections for scattering, photoelec-
tric absorption and pair production, as well as total at-

tenuation coefl cients, in any element, compound or

mixture, at energies from 1 keV to 100 GeV.
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PB88-1 17445 Not available NTIS
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Giant 4p-Quadrupole Resonances in the Rare
Earths.
Final rept.,

J. A. D. Matthew, F. P. Netzer, C. W. Clark, and J. F.

Morar. 1 987, 7p
Pub. in Europhysics Letters 4, n6 p677-683, 1 5 Sep 87.

Keywords: "Cerium, X ray absorption, Rare earth ele-

ments. Reprints, "Giant resonance.

X-ray absorption of Ce, obtained by partial secondary
yield, is compared with previously obtained electron-
energy loss measurements in reflection mode. The ab-
sence of a strong feature below 4p(3/2) threshold in

photon absorption provides confirmation that the peak
in EELS is nondipole in character. Theoretical analysis

supports interpretation in terms of a p-f giant quadru-
ple resonance, a result which broadens the analogy
between giant resonances in atomic and nuclear phys-
ics.
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PB88-117452 Not available NTIS
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Term Dependence in the Hartree-Fock Approxima-
tion for Heavy Atoms.
Final rept,

C. W. Clark. 1987, 4p
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC.
Pub. in Physical Review A 35, n1 1 p4865-4868, 1 Jun
87.

Keywords: "Hartree-Fock api>roxlmation. Atomic
structure, Electron irradiation, fRare earth elements.
Reprints, Giant resonance, Photoabsorption, Electron-

atom collisions.

Cases of substantial term dependence are found in the
Hartree-Fock approximation for heavy atoms that are
not attributable to large dipole exchange interaction.

They may be associated with 'giant resonances' in

electron impact excitation and ionization.
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Thermal Conductivity.
Final rept.,

J. G. Hust. 1986, 23p
Pub. in CODATA Bulletin, n60 p3-7, 12-19, 25-28, 35,
39-431986.

Keywords: "Thermal conductivity, "Aluminum,
"Copper, "Iron, "Tungsten, Electrical resistivity. Cryo-
genics, Reprints, Temperature dependence.

Literature data on the thermal conductivity of commer-
cially pure aluminum, copper, iron, and tungsten speci-

mens have been collected, coded, critically analyzed,
and correlated with analytical techniques based on
theoretical and empirical equations. The resulting

functions are presented and used to generate tables

and graphs of thermal conductivity as a function of

temperature and residual resistivity ratio (RRR). An an-
notated bibliography of references is included. Discus-
sions are included on the variations in thermal conduc-
tivity caused by chemical impurities, physical defects,

size effects, and magnetic fields. Smoothed values are
presented for temperatures from 1 K to near the melt-

ing point and for a large range of RRR values.
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Laser Spectroscopy of Trapped Atomic Ions.
Final rept.,

W. M. Itano, J. C. Bergquist, and D. J. Wineland.
1987, 6p
Pub. in Science 237, p61 2-61 7, 7 Aug 87.

Keywords: Atomic spectroscopy. Frequency stand-

ards. Reprints, "Laser spectroscopy, "Ion storage, Ion

trapping. Laser cooling.

Recent developments in laser spectroscopy of atomic
ions stored in electromagnetic traps are reviewed with

emphasis on techniques that appear to hold the great-

est promise of attaining extremely high resolution.

Among these techniques are laser cooling and the use
of single, isolated ions as experimental samples.
Doppler shifts and other perturbing influences can be
largely eliminated. Atomic resonances with line widths
of a few parts in 10 to the 1 1th power have been ob-
served at frequencies ranging from the radio frequency
to the ultraviolet. Experimental accuracies of one part

in 1 0 to the 1 8th power appear to be attainable.
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Simple Electrodes for Quadrupole ion Traps.
Final rept.,

E. C. Beaty. 1987, 5p
Sponsored by Office of Naval Research, Arlington,

VA., and Air Force Office of Scientific Research, Boil-

ing AFB, DC.
Pub. in Jnl. of Applied Physics 61, n6 p2118-2122, 15
Mar 87.

Keywords: 'Electrodes, Mass spectroscopy. Reprints,

*lon traps. Penning traps.

Quadrupole traps for charged particles often involve

electrodes with portions carefully machined to the

shape of hyperboloids. It is shown here that the more
important features of such traps can be achieved using

electrode shapes which are much easier to fabricate.

Detailed numerical calculations are reported on some
sample electrodes. The numerical method can be
easily extended to other shapes which accommodate
specialized laboratory situations.

701,622
PB88-121017 Not available NTIS
National Bureau of Standards (NIVIL), Boulder, CO.
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Long-Term Behaviour of Cavity Piiase Difference
in NBS-6.
Final rept.,

A. De Marchi, and R. E. Drullinger. 1987, 3p
Pub. in Metrologia 24, p23-25 1 987.

Keywords: 'Frequency standards. Phase shift. Re-
views, Reprints.

A critical review of all beam-reversal phase-shift meas-
urements carried out on NBS-6 (NBS-5) since 1973 is

presented. The analysis takes into account a recent
study of frequency shifts in atomic-beam frequency
standards resulting from overlapping tails of adjacent
lines. A strongly correlated variation of the cavity

phase difference with time is shown, which appears to

fit nicely on an exponential decay curve witli a time
constant of 3.7 years. The suggestion is made that

some mechanical relaxation in the microwave struc-

ture may be responsible for the phenomenon. Further-

more, the line-pulling model seems to suggest a better

explanation for observations previously attributed to

distributed cavity phase shift. Verification of these in-

terpretations through more involved evaluations may
allow substantial reductions in the error budget for the

standard.
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Sympathetic Cooling of Trapped Ions: A Laser-
Cooled Two-Species Nonneutral Ion Plasma.
Final rept.,

D. Larson, J. Bergquist, J. Bollinger, W. Itano, and D.

Wineland. 1986, 4p
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC, and Office of Naval Research, Ar-

lington, VA.
Pub. in Physical Review Letters 57, n1 p70-73, 7 Jul

86.

Keywords: Reprints, "Ion storage, *lvlercury ions, 'Be-
ryllium ions. Laser cooling. Ion traps. Mercury 198, Be-
ryllium 9, High resolution. Penning traps, Plasma.

Sympathetic cooling of trapped ions has been demon-
strated in an experiment where {198)Hg(1 -i-) ions

were confined in a Penning ion trao with laser-cooled
(9)Be(1 +) ions. (198)Hg(1 -i-) temperatures below 1 K
were achieved. Ion plasma sizes, shapes, and rotation

frequencies were measured. Dramatic changes in the

(9)Be(1-i-) plasma were observed when the
(198)Hg(1 ions were introduced into the trap. These
observations are consistent with the prediction of cen-
trifugal separation for ions of different charge-to-mass
ratios.
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Laser-Cooling Limits and Single-Ion Spectrosco-
py-
Final rept.,

D. J. Wineland, W. M. Itano, J. C. Bergquist, and R.

G. Hulet. 1987, 13p
Sponsored by Air Force Office of Scientific Research,
Boiling AFB, DC, and Office of Naval Research, Ar-

lington, VA.

Pub. in Physical Review A 36, n5 p2220-2232, 1 Sep
87.

Keywords: Atomic spectroscopy. Reprints, "Laser
cooling. Penning traps. Ion traps. Ion storage. Laser
spectroscopy.

The limitations to the achievement of low kinetic ener-
gies for laser cooling of single ions confined in electro-

magnetic traps are discussed. Sideband cooling of an
ion in an rf (Paul) trap is reexamined, including the ef-

fects of finite laser bandwidth and the energy of the rf

micromotion. The micromotion is the oscillatory motion
of the ion at the same frequency as the rf voltage ap-
plied to the trap electrodes. Sideband cooling of ions in

a Penning trap is examined for the first time. In both
cases, cooling to the zero-point energy of the ion in the
trap should be possible and a method for verifying this

condition is suggested. The implications for high-reso-

lution, high-accuracy spectroscopy are investigated.

Under certain conditions, the uncertainty in the

second-order Doppler shift may be significantly less

than 1 part in 1 0 to the 1 8th power.

701,625
PB88-121090 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
Quantum Physics Div.

Recombination-Line Intensities for Hydrogenic
lons-l. Case B Calculations for H I and He II.

Final rept.,

D. G. Hummer, and P. J. Storey. 1987, 20p
Contract NAGW-766
Sponsored by National Aeronautics and Space Admin-
istration, Washington, DC.
Pub. in Monthly Notices of the Royal Astronomical So-
ciety 224, p801 -820 1987.

Keywords: 'Hydrogen, Line spectra. Reprints, 'Radi-

ative recombination, 'Helium ions.

The relative intensities of HI and He II recombination
lines are calculated, including full collisional effects, for

a considerably larger range of temperature, density

and principal quantum numbers than before. Case B of

Baker & Menzel is assumed, and tables of line opac-
ities are also presented to enable the assumption of

negligible optical depth in all but the Lyman series to

be checked. Collisional excitation of the n=3 levels

from both n= 1 and n=2 states is considered, and is

found to invalidate Case B theory in some conditions

which depend on electron density and the Lyman-
alpha escape probability. The regimes of temperature
and particle density for which Case B is valid are dis-

cussed. Newly calculated collision strengths for the

n=1,2 and 3 states of the He(1 -i-) are tabulated.
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Experimental details are presented for the measure-
ment of the effects of extrinsic electric fields on cross
sections and Rydberg product-state distributions for

dielectronic recombination of Mg(1 +) with electrons.

A new type of Rydberg state detector is described. Ex-

perimental results for dielectronic recombination in the

presence of fields are presented for three field values,

and these results are compared with theoretical calcu-

lations.
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The term ultimate resolution or resolving power is the
very best performance that can be obtained from a
scanning electron microscope (SEM), given the opti-

mum instrumental conditions and sample. However, as
it relates to SEM users, the conventional definitions of

the figure are ambiguous. The numbers quoted for the
resolution of an instrument are not only theoretically

derived, but are also verified through the direct meas-
urement of images on micrographs. However, the
samples commonly used for the purpose are specifi-

cally optimized for the measurement of instrument res-

olution and are most often not typical of the sample
used in practical applications.
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The method of clock comparisons using GPS satellites

in common view is now widely used in the time labora-

tories which participate in the international unification

of time under the coordination of the Bureau Interna-

tional de Poids et Measures (BIPM). The authors
report here the results of a campaign of calibration of

time delay in GPS receivers under the auspices of the
BIPM with the assistance of the National Bureau of

Standards (NBS), Boulder, CO. The trip in the United
States and in Europe was performed from the 29 Sep-
tember 1986 to 27 October 1986. The Institutes and
Laboratories visited during the trip are listed.
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The National Bureau of Standards is planning to build

a cesium-beam, primary frequency standard based on
the application of optical pumping for state selection

and atom detection. The goal is an accuracy of 10 to

the 14th power. Elimination of state-selecting magnets
together with polarization control of the optical pump-
ing should eliminate effects of Majorana transitions.

Optical pumping should also permit simultaneous op-
eration of counter-propagating beams with closer tra-

jectory retrace than is possible with magnetic state se-

lection. Noise measurements have shown that simple

monolithic diode lasers produce too much FM noise to

allow one to reach the shot noise limit in atom detec-

tion. Techniques for control of diode noise and
linewidth are being tried and compared.
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The fundamental objective of the Task Group project

was to improve the quality of thermophysical property

data on solid materials generated worldwide. The vehi-

cle for accomplishing this was an international meas-
urement program, covering a very board temperature
range (4 to 2500 K), which examined both the meas-
urement techniques and the standard reference mate-
rials (SRM's) used in connection with the experimental
methods for calibration and evaluation of techniques.

The measurement program focusid on determination

of thermal conductivity and electrical resistivity, as, for

conductors, these properties can be interrelated quan-
titatively. Measurement of thermal diffusivity (thermal

conductivity divided by volumetric heat capacity) was
also included, as this is a popular and relatively simple
method of thermal transport property measurement;
heat capacity was, of course, determined also. Overall,

1 9 laboratories representing nine countries conducted
measurements and produced 61 sets of new data. A
listing of the participating laboratories and the principal

investigators is included.
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A newly devised video-optical experimental technique
allows for the automated determination of the in-plane,

plane stress components of the infinitesimal deforma-
tion tensor at discrete locations over an area of inter-

est in a loaded specimen. It was used to evaluate a
square area enclosing the central crack in a 5052-H32
aluminum panel loaded in tension. These experimental
strain tensor values were then used to evaluate the J-

integral assuming that the mechanical behavior of the
plate material is approximated by deformation plastici-

ty theory.
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The report summarizes research projects, measure-
ment method development, calibration and testing,

and data evaluation activities that were carried out
during Fiscal Year 1987 in the NBS Center for Radi-
ation Research. These activities fall in the area of
atomic and plasma radiation, radiation physics, radio-
metric physics, radiation sources and instrumentation,
ionizing radiation, and ni'dear physics.
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A STEM calibration technique is presented that fea-

tures the automated measurement of line spacings on
images of shadowed replicas of optical gratings.

Rather than averaging a number of intensity profiles,

the method involves averaging the data over most of

the image by use of the Hough transform. The method
works over a wide magnification range, and for any ori-

entation of the lines.
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The collision-induced translational-rotational absorp-
tion coefficient for molecular hydrogen pairs has been
computed from the fundamental theory by Meyer,
Frommhold, and Birnbaum for temperatures from 40 to

300K. Over the frequency range from about 30 to

1,500/cm, theoretical and measured profiles are in

close agreement (+ or - 5%). The theory is capable of

generating reliable spectra of hydrogen pairs at tem-
peratures for which no laboratory measurements exist.

The procedures described in the work, although used
for the modeling of the H2-H2 induced spectra, are
more broadly relevant to the general problem of fitting

line shapes. An application for this work is the accurate
computations of radiative transfer in modeling the at-

mospheres of the outer planets.
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The single-particle cross-section for small angle neu-
tron scattering from a uniform sphere of arbitrary size

is incorporated into a general theory of small angle in-

coherent multiple scattering from a monodisperse
population of particles. The synthesis of these formal-
isms provides a theory of multiple scattering that is ap-
plicable over a wide range of values of the single-parti-

cle phase shift, nu~encompassing the transition from
diffraction (nu -> 0) to refraction (nu -> infinity) -and
a useful tool for extracting particle size and volume
fraction from SANS data dominated by multiple scat-

tering. The methods have been used to characterize
high purity alumina powder, and have obtained good
quantitative agreement with results from laser light

scattering and x-ray sedigraph microscopy.
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The measurement time residuals be^fl/een the millisec-

ond pulsar PSR 1937 + 21 and the reference atomic
time scale UTC(NBS) have been significantly reduced.
Analysis of data for the most recent 768 day period
indicates a fractional frequency stability, (modified
Allan variance) of 3 x 1 0 to the -1 5th power for an inte-

gration time of 240 days. The improved stability rela-

tive to the eariier analysis is a result of three significant

improvements. Using the information from these
measurements allowed us to partially account for dis-

persion caused by tree electrons along the 12,000 to

15,000 light year path from the pulsar to the earth.

With data taken every two weeks, the final residuals

are nominally characterized by a white phase noise at

a level of 243 ns. The total interstellar electron content
was found to follow a random walk by up to 12 ppm
over the 768 days.
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One of the principal objectives of the International

Commission on Radiation Units and Measurements
(ICRU) is to recommend internationally acceptable
values of physical quantities relevant to radiation

measurements and radiological dosimetry. Among a
large variety of the physical quantities treated by the
ICRU, the stopping power is one of the most funda-
mental. In 1984, the ICRU issued its Report (No. 37)
concerning stopping power for electrons and posi-

trons. Currently the ICRU is preparing a report on data
for protons and alpha particles. Work planned for the
future concerns heavier charged particles, which in-

clude most importantly carbon, oxygen, and nitrogen
ions resulting from neutron irradiation of human tis-

sues. The task requires, in addition to mere collection

of published data, critical evaluation of those data for

their reliability, precision, and accuracy. The critical

evaluation in turn requires full knowledge of experi-

mental and theoretical methods for the determination
of stopping power. The present article points out key
issues and major unsolved problems involved in the
determination.
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For many applications, continuous (CW) beams of

electrons are strongly preferred over the low duty
cycle beams available from RF linacs. The two pre-

ferred methods for realizing high-energy CW beams
are (1) a pulsed linac followed by a pulse-stretcher

ring, and (2) a recirculating CW accelerator. In both
methods, a high performance electron linac is re-

quired. Recent advances in the technology and under-
standing of standing wave structures appear to make
them preferable to travelling wave linacs for the pulse-

stretcher method. Recirculating linacs, whether of the
racetrack microtron type or some other topology, are
built with CW standing wave linacs. Both room temper-
ature and superconducting structures have been used.
Recent exciting advances in superconducting struc-

tures make them the structu'^es of choice for high

energy CW electron accelerators.
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Measurements of various quantities to describe the
electrical characteristics of the atmosphere have been
made for many decades by atmospheric scientists

using a variety of instruments and measurement tech-

niques. The purpose of this chapter is to describe

those techniques which have application in present

day ion-related research. References chosen are rep-

resentative and it is not intended that they be biblio-

graphic in nature. Summaries, specialized texts and
proceedings of conferences are excellent sources for

more detailed discussions of particular topics and
should be consulted by the interested reader.
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The report focuses on one-electron and one-vacancy
spectroscopy in the X-ray region, where data are of

adequate or nearly adequate quality to be of possible
interest to the workshop, i.e. data where relativistic

and QED effects are not merely noticeable but where
measurements having noticeable significance may be
found or at least hoped for. Several experimental diffi-

culties are discussed, including production of clear and
interpretable spectra; securing appropriate wave-
length normalization; and problems of spectator elec-

trons and spectator vacancies. Available experimental
results are summarized, and an attempt is made to

combine information from single-electron and single

vacancy spectra. Brief discussion of some directions in

which future progress may be anticipated is also in-

cluded.
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In 1984 a National Academy of Sciences Committee
was set up to review the need for major facilities in the
area of materials and condensed matter science and
to make recommendations in priority order. Their top
priority for smaller facilities that could be developed
quickly to enhance existing programs was the develop-
ment of cold neutron research facilities (CNRFs) in-

cluding large neutron guide halls and associated in-

struments. The National Bureau of Standards (NBS)
proposed such a facility and received congressional
funding in FY87. The NBS CNRF takes advantage of

the large (22 inch D) beam hole originally designed into

the reactor to install a large cold source that will be
viewed by 8 neutron guides. The guides will transport

the neutrons into a new neutron guide hall, 200 feet

long and 100 feet wide. NBS will build ten major instru-

ments and it is anticipated that another five will be de-
veloped by Participating Research Teams. It is intend-

ed that the facility will be a national center for neutron
research, and some fraction of all instruments will be
made available to outside users at no charge.
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Introduction to the book 'Atomic Excitation and Re-
combination in External Fields,' which contains contri-

butions from participants at the workshop 'Atomic
Spectra and Collisions in External Fields' held at NBS
on October 22-23, 1984. Summarizes the separate ar-

ticles (about 30) in the book, and indicates the ways in

which they are related to each other and to other prob-

lems of atomic and molecular physics.
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Recent theoretical work on problems of electron-atom
scattering in static external fields is reviewed. The
processes of greatest experimental interest involve

half-collisions, e.g. photoionization of atoms and pho-
todetachment of negative ions in electric or magnetic
fields. Attention is therefore focused on phenomena
occurring at near-threshold energies.
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Measurements have been made of the ratio of the
(10)B(n, alpha) to (6)Li(n,t) cross sections from about 1

to 45 eV with statistical uncertainties and systematic
errors of less than 1%. Improved experimental data
were obtained in this investigation compared with a
previous measurement. The measurements are con-
sistent with results obtained from ENDF/B-V cross
sections.
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Samarium-153 has been standardized by 4(pi)(beta)

liquid-scintillation counting, with an uncertainty of

0.4%. The probability per decay for the 103.2-keV
gamma ray was measured using two germanium de-
tectors to be 0.298 plus or minus 0.004. The half life

based on liquid-scintillation measurements over 6.4

half lives and pressurized-ionization-chamber meas-
urements over 4 half lives was found to be 46.27 plus

or minus 0.02 hours. The uncertainties in each case
are Intended to approximate one standard deviation.
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New measurements have been made for wavelengths
of the 3s-3p, 3p-3d, and 3d-4f transitions of the sodium
like ions Cu(18+), Zn(19-t-), Ge(2H-), As(22-f),
Se(23-f), Br(24-|-), Kr(254-), Y(28+), Zr(29-|-),

Nb(30-|-), Mo(31-^), Ru(33-h), Rh(34-|-), Pd(35+),
Ag(36+), and Sn(39-j-). The measurements were
made by photographing laser-produced plasmas and
tokamak plasmas with grazing-incidence spectro-
graphs. The energies of the transitions were also cal-

culated with Dirac-Fock computer codes. By fitting the
differences between the observed and calculated

wave numbers to simple formulas, least-squares-fitted

wavelengths for all sodiumlike ions from Ar(7-F) to

Xe(43-i- ) were determined. The estimated uncertainty

of the fitted wavelengths is -i- or - 0.007 A, which
makes them useful as reference values. The wave-
lengths range from 9 to 71 3 A.
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The authors have carried out a direct free-fall experi-

ment to measure the diffetential acceleration between
two different materials (copper and uranium) falling in

the Earth's gravitational field. The differential accelera-

tion was measured to be less than 5 parts in 10 billion

of the normal gravitational acceleration. The null result

puts new limits on the strength and range of the pro-

posed fifth force.
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Beginning with the inelastic electron scattering and the

photonuclear cross sections, the plane wave virtual

photon spectra are developed. Several experiments
that made use of the virtual photon spectra are de-

scribed. The connection between the electron scatter-

ing coincidence cross section and the inclusive electric

dipole (e,X) cross section differential in the angle of

the outgoing particle is developed. The relative magni-

tudes of the four terms in the cross section are illustrat-

ed, and the application to a previous experiment are

discussed.
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PB88-152764 Not available NTIS
National Bureau of Standards (NML), Boulder, CO.
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Final rept.,

J. D. Prestage. 1 986, 2p
Pub. in Physics Bulletin 37, n4 pi 53-1 54 1986.
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nance, Reprints, 'Lorentz invariance, Hydrogen
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By comparing the rates of two atomic clocks, one
based on a hydrogen maser transition and the other

based on RF transitions in laser cooled (9)Be(1 +) ions

confined in a Penning ion trap, the authors have tested

local Lorentz invariance. The sensitivity of the meas-
urement is compared to other tests of Lorentz invar-

iance.

701,650
PB88-1 52772 Not available NTIS
National Bureau of Standards (NEL), Boulder, CO.
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Transient Heat Transfer and Thermophyslcal
Properties Measurements in Low Gravity.
Final rept.,

P. J. Giarratano, V. D. Arp, R. B. Owen, A.

Cezairliyan, and A. P. Miiller. 1987, 14p
Pub. in Low-Gravity Sciences, Science and Technolo-

gy Series 67, p55-68 1 987.

Keywords: "Thermophyslcal properties, 'Reduced
gravity, *Heat transfer. Transient response. Melting,

Simulation, Reprints, 'Containerless melts, KC-135
aircraft.

The National Bureau of Standards Laboratories in

Gaithersburg, Maryland and Boulder, Colorado have
several low-gravity research projects that are currently

supported by the Microgravity Sciences Division of

NASA. The paper reviews the preliminary research
conducted in relation to two projects. They have been
performed on the NASA KC-135 airplane which flies a
parabolic flight pattern to simulate a low-gravity level of

about 30-seconds duration. A typical flight consists of

30-40 parabolas. The transient nature of both the ex-

periments makes them particularly well suited for oper-

ation on the KC135.
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Direct Laboratory Determination of the (187)Re
Half-Life.

Final rept.,

M. Lindner, D. A. Leich, R. J. Borg, G. P. Russ, J. M.
Bazan, D. S. Simons, and A. R. Date. 1986, 3p
Sponsored by Lawrence Livermore National Lab., CA.
Pub. in Nature 320, n6059 p246-248 1986.

Keywords: "Half life, Mass spectroscopy. Osmium, Re-
prints, "Rhenium 187, Isotope ratio.

The long-lived, naturally occurring radionuclide (187)
Re is important in geochemistry and cosmology as a
nucleochronometer. Until now there have been no
direct laboratory measurements which have avoided
the difficulties of both low-energy beta-counting and
dependence on radiometric ages of rocks and meteor-
ites. The authors report here a half-life of (4.35 plus or
minus 0.13) X 10 to the 10th power yr, based on the
growth of (187) Os over a 4-yr period into a large
source of osmium-free rhenium. As the result agrees
with the best geochemically determined values, no sig-

nificant revision of the present galactic age limits

based on the geochemical values is necessary.
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Conceptual Design of an Induction LInac for Neu-
tron Research.
Final rept.,

R. G. Johnson. 1986, 6p
Pub. in Radiation Effects 95, n1 -4 p291 -296 1 986.

Keywords: 'Electron accelerators. Ion accelerators,
Neutron sources. Design.

The linear induction accelerator principle has been a
subject of intense development over the last few
years. Recently important technological advances
have been made in magnetic pulse compression and
iron-alloy metallic glasses. The results of a preliminary
design study of an induction linac to be used for neu-
tron and high-LET radiation research are presented.
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National Bureau of Standards (IMSE), Boulder, CO.
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Experimental Study of Path Independence of the
J-lntegral in an Aluminum Tensile Panel.
Final rept.,

J. F. Cardenas-Garcia, D. T. Read, and J. C.

Moulder. Sep 87, 5p
See also PB88-122213. Sponsored by Naval Sea Sys-
tems Command, Washington, DC.
Pub. in Experimental Mechanics 27, n3 p328-332 Sep
87.

Keywords: 'Stress analysis. Stresses, Deformation,
Cracks, Fracture properties. Strains, Aluminum,
Panels, Reprints, J-integral.

A newly devised video-optical experimental technique
allows for the automated determination of the in-plane,

plane-stress components of the infinitesimal deforma-
tion tensor at discrete locations over an area of inter-

est in a loaded specimen. It was used to evaluate a
square area enclosing the central crack in a 5052-H32
aluminum panel loaded in tension. These experimental
strain-tensor values were then used to evaluate the J

integral assuming that the mechanical behavior of the
plate material is approximated by deformation plastici-

ty theory. The J integral was evaluated using two
series of rectangular paths. The first was symmetrical
about a horizontal axis passing through the notch
length, using strain-tensor values at points to the left

and right of a vertical axis passing through the center
of the notch, with varying breadth and height. The
second series were asymmetrical about either axis,

with varying breadth and height.
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Electron and Photon Transport in Multi-Layer
Media: Notes on the Monte Carlo Code ZTRAN,
S. M. Seltzer, and M. J. Berger. Sep 84, 50p NBSIR-
84/2931

Keywords: 'Electrons, *X rays, 'Gamma rays. Trans-
port properties, Monte Carlo method, Compton effect,

Photoelectrons, Annihilation reactions, Photons,
ZTRAN computer program. Radiation doses. One-di-
mensional calculations.

The report provides a brief description and running in-

structions for the one-dimensional Monte Carlo code
ZTRAN. The program is used to calculate the transport
of electrons and photons in heterogeneous multi-layer

media.
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Proper Choice of the Lagrangian for a Relativistic
Particle In External Fields.
Final rept.,

C. Leubner. 1 986, 8p
Pub. in European Jnl. of Physics 7, n1 pi 7-24 1986.

Keywords: Special relativity, Lagrangian functions.

Classical mechanics. Reprints, 'Relativistic particles.

No abstract available.

PROBLEM-SOLVING
INFORMATION FOR

STATE & LOCAL
GOVERNMENTS
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Observations on Short-Term and Long-Range
Plans for Technology Transfer to State and Local
Governments.
Final rept.,

J. M. Wyckoff. 1978, 8p
Pub. in Proceedings of Space Congress (1 5th), Cocoa
Beach, FL., April 26-28, 1978 p2-24-2-31.

Keywords: 'Local government, 'State government.
Local planning. Industries, Improvement, 'Technology
transfer, 'Technical information. Industrial develop-
ment, National Bureau of Standards.

The paper has developed from efforts to understand
the short-term plans of those groups involved in the
transfer of technology to State and local governments.
While the review is intended to support the planning
process of the National Bureau of Standards (NBS)
and the Intergovernmental Science, Engineering, and
Technology Advisory Panel (ISETAP) of the Office of

Science and Technology Policy, the long-range 'plans'

are a subjective view of some needs for an improved
technology transfer system.

SPACE TECHNOLOGY

Manned Spacecraft
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Optimization Study of Electron-Bremsstrahlung
Shielding for Manned Spacecraft.
Final rept.,

G. Barnea, M. J. Berger, and S. M. Seltzer. 1987, 4p
Sponsored by Office of Naval Research, Arlington,

VA., and Department of Energy, Washington, DC.
Pub. in Jnl. of Spacecraft 24, n2 pi 58-1 61 Apr 87.

Keywords: 'Manned spacecraft, 'Radiation shielding,

Bremsstrahlung, Aluminum, Lead(Metal), Electron irra-

diation. Reprints, Space shuttles. Geosynchronous
orbits.

Transport calculations based on the Monte Carlo
method have been made to study the shielding of

spacecraft against electrons and, in particular, sec-
ondary bremsstrahlung originating in the shield. These
calculations were done for radiation environments en-
countered in typical shuttle and geosynchronous
orbits. The quantitative results indicate that consider-
able improvement is shielding can be obtained by re-

placing an aluminum shield with a composite shield of

the same total mass thickness and an inner lining of

lead.
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Technical note (Final),
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Also available from Supt. of Docs, as SN003-003-
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The document describes the NASA Standard Refer-
ence Model (NASREM) Architecture for the Space
Station Telerobot Control System. It defines the func-
tional requirements and high level specifications of the
control system for the NASA Space Station document
for the functional specification, and a guideline for the
development of the control system architecture, of the
IOC Flight Telerobot Servicer. The NASREM telerobot
control system architecture defines a set of standard
modules and interfaces which facilitates software
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design, development, validation, and test, and make
possible the integration of telerobotics software from a
wide variety of sources. Standard interfaces also pro-

vide the software hooks necessary to incrementally

upgrade future Flight Telerobot Systems as new capa-
bilities develop in computer science, robotics, and au-

tonomous system control.

URBAN & REGIONAL
TECHNOLOGY &
DEVELOPMENT

chapter consists of brief topic essay followed by a set
of references which expand on the main themes of the
essay.

Fire Services, Law Enforcement, &
Criminal Justice

Spacecraft Trajectories & Flight

IVIechanics
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Critical Inciination In Artificial Satellite Theory.
Final rept,

S. L. Coffey, A. Deprit, and B. R. Miller. 1 986, 42p
Pub. in Celestial Mechanics 39, p365-406 1986.
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Bifurcation(Mathematics).

Certain it is that the critical inclination in the main prob-

lem of artificial satellite theory is an intrinsic singularity.

Its significance stems from two geometric events in the

reduced phase space on the manifolds of constant
polar angular momentum and constant Delaunay
action. In the neighborhood of the critical inclination,

along the family of circular orbits, there appear two
Hopf bifurcations, to each of which there converge two
families of orbits with stationary perigees. On the

stretch between the bifurcations, the circular orbits in

the planes at critical inclination are unstable. A global

analysis of the double forking is made possible by the

realization that the reduced phase space consists of

bundles of two-dimensional spheres. Extensive nu-

merical integrations illustrate the transitions in the

phase flow on the spheres as the system passes
through the bifurcations.

TRANSPORTATION
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Keywords: "Electromagnetic interference, Transmitter
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The anomalous behavior of a specific evidential breath
tester (EBT) in the presence of an electromagnetic
field from a police transceiver was brought to the at-

tention of the National Bureau of Standards (NBS) by
the National Highway Traffic Safety Administration

(NHTSA) early in 1 982. This report presents the results

of a limited study, conducted by the NBS, to identify

evidence of potential electromagnetic interference

(EMI) problems with a selected sample of EBT's cur-

rently used by State and local governments.

Emergency Services & Planning
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Theory and Application of Expert Systems in

Emergency Management Operations: Proceedings
of a Symposium held at the Department of Com-
merce, Washington, DC, April 24-25, 1985.
Final rept.,

S. I. Gass, and R. E. Chapman. Nov 86, 266p NBS/
SP-717
Also available from Supt. of Docs as SN003-003-
02784-7. Library of Congress catalog card no. 86-

600546. Prepared in cooperation with Maryland Univ.,

College Park. Coll. of Business and Management.
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Agency, Washington, DC.
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Coal mines. Shipboard fire control, 'Expert systems,
'Emergencies, 'Emergency services. Chemical spills.

Federal Emergency Management Agency.

The First Symposium on The Theory and Application

of Expert Systems in Emergency Management, held at

the Department of Commerce, Washington, D.C. (April

24 and 25, 1985) was funded by the Federal Emergen-
cy Management Agency and organized by the National
Bureau of Standards' Operations Research Division.

The purpose of the symposium was to bring together
researchers in expert systems, artificial intelligence,

and emergency operations in a forum to review the
concepts of expert systems and the problems of emer-
gency management, with the objective of determining
how expert systems can be used to augment the expe-
rience of local. State and Federal emergency manag-
ers faced with the difficult tasks of determining the

best response to an emergency situation. Speakers
addressed the following areas: The theory and uncer-
tainty aspects of expert systems, artifical intelligence's

future role in emergency management, technology for

building and using expert systems, emergency man-
agement decisions and information needs and uses,
applications of expert systems in the management of

chemical spills and shipboard and coal mine fires, and
the role and use of simulation in emergency manage-
ment expert systems.
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Expert Systems and Emergency Management: An
Annotated Bibliography.
Final rept.,
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Bureau of Standards.

The report is the result of an in-depth review of the

recent technical literature on expert systems. The ma-
terial contained in the report provided a basis for as-

sessing the potential for using expert systems in emer-
gency management operations. In choosing the mate-
rial for inclusion in the report, special emphasis was
placed on those aspects of expert systems which ad-
dressed the types of problems encountered in emer-
gency management operations. The report is designed
for use as a resource document and as a tutorial on
expert systems and emergency management. Each
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tronic monitoring devices, 'Criminal justice. Parole.

Electronic Monitoring Devices (EMDs) are used to

monitor the presence of individuals within a given area
who are responsible to the criminal justice system but
not confined to institutions. Several EMDs were tested
to measure operational characteristics such as operat-
ing frequency, approximate range of operation, com-
ponent capability, and tamper resistance. Tests were
conducted in an open field, wooden residence, high

rise metal building, and in a laboratory environment.
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Final rept.,

W. D. Walton. May 85, 4p
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The use of computers is becoming increasingly impor-
tant in the solution of fire protection engineering prob-

lems. To take full advantage of the power of the com-
puter, it is necessary to have a general understanding
of computer capabilities and limitations. This paper
provides a brief introduction to computer terminology,

capabilities, and programming languages. It also pre-

sents a discussion of program transfer, a topic of in-

creasing interest as programs are shared within the
fire protection community.
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Final rept.,
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85, pi -6 May 86.
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The report provides the results of an exploratory study

to determine the susceptibility of sirens to interference

from typical communications equipment such as the

transmitters and antennas likely to be operated in and
around a law enforcement vehicle. Tests were per-

formed using five sirens and communications equip-

ment operating at frequencies representing the fre-

quency bands of 25 to 50, 150 to 174, 400 to 512, and
806 to 866 MHz. The sirens were mounted on top of a
vehicle equipped with transmitters and roof-mounted
antennas and subjected to levels of field strength gen-

erated by mobile transmitting equipment having output

levels up to 1 00 W. The control units of the sirens were
also subjected to various levels of field strength inside

180



URBAN & REGIONAL TECHNOLOGY & DEVELOPMENT

Fire Services, Law Enforcement, & Criminal Justice

a TEM cell or an anechoic chamber to determine their

susceptibility to electromagnetic fields.
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Keywords: "Safety engineering, *Fire hazards, *Alr

conditioning, "Smoke, Ventlllation, Ducted fans. Air cir-
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models, Computerized simulation.

A computer model for simulation of smoke movement
through air conditioning systems is described. A brief

overview of air conditioning systems is presented. The
methods of calculation of mass flow, smoke transport,

fan flow and duct and fitting resistances are presented
along with a general description of the program logic.

Regional Administration & Planning
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selection. Costs, Computer software, Computer sys-
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The report is a user's guide for a microcomputer pack-
age which was designed by the National Bureau of

Standards to assist the Internal Revenue Service In

choosing locations for its posts-of-duty which will mini-

mize costs to the IRS and to the taxpayer. The user
may select the types of costs to be considered and
may specify potential locations for new posts-of-duty.

The system displays maps showing workload for a dis-

trict, current post-of-duty locations and new post-of-

duty locations. This manual provides hardware and
software requirements for the system. Installation pro-

cedures, data file formats, and detailed operating In-

structions.
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Internal Revenue Service Post-of-Duty Location
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The report documents a project undertaken by the Na-
tional Bureau of Standards to develop a mathematical
model which identifies optimal locations of Internal

Revenue Service Posts-of-Duty. The mathematical
model used for the problem is the uncapacitated, fixed

charge, location-allocation model which minimizes

travel and facility costs, given a specified level of activ-

ity. Brief descriptions of the mathematical techniques
used and the interactive, user-friendly computer
system built to solve the problem are also provided.

The system is microcomputer-based and uses menus
and graphically displayed maps of \ax districts for inter-

active Inputs and solution outputs.
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The guideline implements ANSI X3.47-1977 and pro-

vides a two-character FIPS State Code and a five-

character FIPS numeric place code to uniquely identify

each listed entity. An exhaustive list is carried of

names of incorporated places, census designated
places (CDPs), primary county divisions (such as town-
ships, New England towns, and census county divi-

sions), counties, and recognized Indian reservations

and Alaska Native villages. The listing also Includes
names of all populated places in the files of the Geo-
graphic Names Information System of the U.S. Geo-
logical Survey, as well as names of airports, military

bases, national parks, and U.S. Post Offices. A two-
character class code distinguishes over fifty entity

types.
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Spectral Data for Molybdenum Ions, Mo Vl-Mo XLII,

PB88-1 12677 700,308

ITANO, W.

Sympathetic Cooling of Trapped Ions: A Laser-Cooled Two-
Species Nonneutral Ion Plasma.
PB88-121041 701,623

ITANO, W. M.

Laser-Cooling Limits and Single-Ion Spectroscopy.
PB88-121058 701,624

Laser Spectroscopy of Trapped Atomic Ions.

PB88-1 18047 701,620

Observation of Quantum Jumps in a Single Atom.
PB87-161741 700,354

Two-Photon Optical Spectroscopy of Trapped Hgll.

PB87-1 50876 700,333

ITO, A.

Measurement Technique for Determining the Temperature
Distribution in a Transparent Solid Using Holographic Inter-

ferometry.

PB87-191078 701,398

IVERSON, W. P.

Anaerobic Corrosion of Iron and Steel: A Novel Mechanism.
PB87-1 97745 701,161

Disfigurement of External Paint Films by Algae and Bacteria

and Quantitative Detection by Epifluorescence Microscopy.

PB87-171740 701,178

Role of Phosphorus and Hydrogen Sulfide in the Anaerobic
Corrosion of Iron and the Possible Detection of This Corro-

sion by an Electrochemical Noise Technique.

PB87-1 72763 701,146

IVES, L.

Correlation between Ultrasonic and Hardness Measure-
ments in Aged 2024 Aluminum Alloy.

PB87-1 53607 701,189

IVES, L. K.

Effect of Solid Additives on Wear by Greases Containing

Abrasive Particles.

PB88-1 52699 701,177

Wear Due to Printing Inks.

PB87-210225 701,369

IYENGAR, G. V.

Preparation of a Mixed Human Diet Material for the Deter-

mination of Nutrient Elements, Selected Toxic Elements
and Organic Nutrients: A Preliminary Report.

PB87-1 97828 701.306

JACH, T.

Cl-K(beta) (K-V) Emission of CFC13 Excited by Synchro-
tron Radiation BBelow and Above CI -Is Binding Energy:

Perturbation Effects in a Highly Excited Neutral Molecule.

PB87-233599 700,461

Harmonic Rejection Scheme for X-ray Monochromators.
PB87-233482 701,611

Observations of the Diffraction of Evanescent X Rays at a
Crystal Surface.

PB87-1 79461 701,466

JACKSON, J. K.

NBS (National Bureau of Standards) Measurement Serv-

ices: Spectral Irradiance Calibrations.

PB88-1 23781 701,425

JACKSON, M. W.

Infrared Spectrum of the Overtone Band 2nu(sub5,sup0) of

the Hydrogen Bonded Complex HCN—HF.
PB87-179412 700,391

JACKSON, R. H. F.

Hierarchical Control and Real-Time Optimization in Auto-
mated Manufacturing Systems,
PB87-161196 701,044

Hierarchical Decision-Making in the Factory of the Future,

PB87-172961 701,021

Internal Revenue Service Post-of-Duty Location Modeling
System - Final Report,
PB88-1 12420 701,668

Internal Revenue Service Post-of-Duty Location Modeling
System - Programmer's Manual for Fortran Driver,

PB87-165171 700,006

Internal Revenue Service Post-of-Duty Location Modeling
System - Programmer's Manual for Pascal Solver,

PB87-165163 700,005

Internal Revenue Service Post-of-Duty Location Modeling
System: User's Manual,
PB87-168811 701.667

Polyadic Structure of Factorable Function Tensors with Ap-
plications to High-Order Minimization Techniques.
PB87-1 97836 701,236

JACKSON, W. M.

Photodissociation Dynamics of Small Molecules.
PB8e-152186 700,310

JACOX, M. E.

(A Tilde) (sup 2)Pi - (X Tilde)(sup 2)Sigma(-f ) Transition of

HC2 Isolated in Solid Argon.
PBe7-1 97760 700,404

Analysis of the Vibrational Spectrum of the Nitromethyl
Free Radical.

PB88-1 17502 700,484

Comparison of the Electronic Energy Levels of Diatomic
Molecules in the Gas Phase and in Inert Solid Matrices.

PB87- 197778 700,301

JAKUS, K.

Nucleation and Grovrth of Cracks in Vitreous-Bonded Alumi-

num Oxide at Elevated Temperatures.
PB87-164166 701,100

JANOCKO, M. A.

Transport Critical-Current Characteristics of Y1 Ba2Cu30x.
PB88-155437 701,536

JARR, L. A.

Facilitated Transport of C02 in Ion Exchange Membranes.
PB87-233532 700.459

JASIEN, P. G.

Ab initio Study of the Hydrogen Bonding Interactions of

Formamide with Water and Methanol.
PB88-152111 700,530

JASON, N. H.

Fire Research Publications, 1986,

PB88-109889 700.621

FIREDOC: A Fire Research Bibliographic Database.
PB87- 199402 700,948

FIREDOC: An Automated Bibliographic Database.
PB87- 163978 701,006

FIREDOC Users Manual,
PB88-110317 700.623

FIREDOC Vocabulary List, 2nd Edition,

PB87-181988 701.011

JEDNACAK-BISCAN, J.

Characterization of Active Sites at Chemically Modified

Glass Surfaces.

PB87-1 97752 701.103

JEFFERTS, S. R.

Low Noise Cascode Amplifier,

PB88-138540 700.761

JENNINGS, D. A.

Collisional Broadening of HCI Rotational Transitions Using
Tunable Far-Infrared Radiation.

PB88-1 22049 700.227

Continuity of the Meter: The Redefinition of the Meter and
the Speed of Visible Light,

PB87-166419 701.574

Far-Infrared Spectrum of Sodium Hydride.

PB87-203048 700.216

Frequency Measurement of the Solitary Ethyl Alcohol Laser
Line.

PB87-161733 701.389

High-Resolution Spectroscopy of HF from 40 to 1100/cm:
Highly Accurate Rotational Constants.

PB88-121033 700.487

Measurements of New FIR Laser Lines in CD30D.
PB87-233367 701.410

Optically Pumped (13)CH2F2 Laser: Wavelength and Fre-

quency Measurements.
PB87-233359 701,409

Review of Frequency Measurements of Optically Pumped
Lasers from 0.1 to 8 THZ.
PB88-121025 701,421

Tunable Far Infrared Laser Spectroscopy.
PB88-1 53945 700,551

JENNINGS, H.

Aqueous Solubility Relationships for Two Types of Calcium
Silicate Hydrate.

PB88-152319 701,125

Method and Apparatus Relating to Specimen Cells for

Scanning Electron Microscopes.
PATENT-4 705 949 701,263

JENNINGS, H. M.

Microstructural Analysis of Hardened Alite Paste. 1 . Porosi-

ty.

PB88-1 54042 701,180

Microstructural Analysis of Hydrated Alite Paste. 2. Micros-

copy and Reaction Products.

PB88-154059 701,181

Simulation of Microstructure Development during the Hydra-
tion of a Cement Compound.
PB88-152301 701,124

JESCH, R. L
Measurement of Shielding Effectiveness of Different Cable
and Shielding Configurations by Mode-Stirred Techniques,
PB88-155791 700,778

Personal/Mobile FM (Frequency-Modulated) Transceivers.

PB87-197786 700,650

Susceptibility of Emergency Vehicle Sirens to External Ra-
diated Electromagnetic Fields.

PB87-197885 701,665

JING, F. S.

Microspheres and Focal Spots: Applications of Micros-

pheres in Dimensional Metrology.
PBB7-233680 700,968

Noncontacting Optical Probe.
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PB87-201711 700.962

JOEL, L
Gas Analysis Modeling System (GAMS).
PB87-151247 700,904

JOHANNESEN, R. B.

Holistic Molecular Conformation and Total Surface Area
Calculations as Predictors for Solution Properties and Chro-
matograptiic Parameters.
PB88-1 17536 700,279

JOHNS, J. W.

Higti-Resolution Spectroscopy of HF from 40 to 1100/om;
Highly Accurate Rotational Constants.
PB88-121033 700,487

JOHNS, W. L.

Split Rail Parellel Gripper.

PATENT-4 707 013 701,085

JOHNSON, A. L.

Adsorption of H20 on Planar and Stepped Si(IOO): Struc-
tural Aspects.
PB88-117718 700,485

JOHNSON, R. G.

Conceptual Design of an Induction Linac for Neutron Re-
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PB88-1 53986 701,652

Development of ttie Dual Thin Scintillator (DTS) in the 1 +
2 Coincidence Configuration as a Neutron Spectrometer.
PB88-141064 701,348

Multi-Particle Accelerator for Neutron and HIgh-LET Radi-
ation Research.
PB87-224127 701,597

JOHNSON, S. K.

Simulation of Microstructure Development during the Hydra-
tion of a Cement Compound.
PB88-1 52301 701,124

JOHNSTON, N. J.

Matrix Resin Effects in Composite Delamination: Mode I

Fracture Aspects.
PB87-231999 701,135

JOLMA, K.

Absolute OCS Wavenumbers and Analysis of Bands in the
Region of the Lowest Fundamental (nu sub 2).

PB88-1 52558 700,291

JONES, A. T.

Production Control Module for the AMRF (Automated Man-
ufacturing Research Facility).

PB88- 152731 701,033

Proposed Hierarchical Control Model for Automated Manu-
facturing Systems.
PB88-1 52749 701,034

JONES, A. W. T.

Hierarchical Control and Real-Time Optimization in Auto-
mated Manufacturing Systems,
PB87-161196 701,044

Hierarchical Decision-Making in the Factory of the Future.
PB87-1 72961 701,021

JONES, D. W.

Asymmetries in Spectral Lines Due to Plasma-Ion Broaden-
ing: Some Unusual Cases and a Possible Test for Plasma
Homogeneity.
PB87-203832 701,592

JONES, E. R.

Low Temperature Magnetic Properties of F.C.C. (Face Cen-
tered Cubic) Fe-Cr-Ni Alloys: Effects of Manganese and In-

terstitial Carbon and Nitrogen.

PB87-231502 700,296

JONES, F. E.

Algorithm for Ascertaining Linear Range of Turbine Flow
Meters.
PB88-1 52210 701,382

Collection and Analysis of Organic Compounds in Air: An
Annotated Bibliography (1976-1986),
PB87-1 73407 700,927

Mass Basis Karl Fischer Titration Equation for Moisture De-
termination.

PB87-197794 700,012

JONES, G. A.

Neutron Scattering Study of NH4(1 -i- ) Dynamics during the
Deammoniation of NH4 - rho Zeolite.

PB88-1 52467 700,538

JONES, G. R.

NBS (National Bureau of Standards) Absolute Ampere Ex-
periment.

PB87-1 50777 700,835

Report on the New NBS (National Bureau of Standards)
Determination of the Proton Gyromagnetic Ratio.
PB87-1 65882 701,573

JONES, M. P.

Ultrasonic Evaluation of Spray-Dried Ceramic Powders
during Compaction.
PB88- 152285 701,123

JONES, R. H.

Continuous Time Series Models for Unequally Spaced Data
Applied to Modeling Atomic Clocks.
PB87-224507 701,340

JONES, W. W.
FAST: A Model for the Transport of Fire, Smoke and Toxic
Gases. Version 17.

PB87-231718 700,122

JORDAN, C.

Chromospheres and Coronae of Five G-K Main-Sequence
Stars.

PB87-2205 1 3 700,038

Chromospheres and Transition Regions.
PB88-111141 700,052

High-Dispersion Observations of Alpha Bootis (K1 III) with

the International Ultraviolet Explorer.

PBe7-1 73688 700,030

JOSS, B.

Continuous-Time Random Walk Description of the Non-
Equilibrium Mechanical Response of Cross-Linked Elas-

tomers.
PB88-1 34648 701,153

JOVANOVIC, S. V.

Electron Transfer Reactions of Tryptophan and Tyrosine
Derivatives.

PB88-154018 700,552

One-Electron Redox Potentials of Purines and Pyrimidines.
PB88-1 52962 700,547

One-Electron Redox Reactions of Pyrazolin-5-Ones. A
Pulse Radiolysis Study of Antipyrine and Analogues.
PB88-1 52970 701,308

JOY, D. C.

Microelectronics Dimensional Metrology in the Scanning
Electron Microscope. Part 1

.

PB87-150744 700,795

Microelectronics Dimensional Metrology in the Scanning
Electron Microscope, Part 2.

PB87-151270 700,335

Submicrometer Microelectronics Dimensional Metrology:
Scanning Electron Microscopy,
PB87-213500 700,809

JUBERTS, M.

Accurate Remote Measurement of Robot Trajectory
Motion.

PB88-1 53051 701,080

Repeatability Measurements of a Vision Servoed Manipula-
tor Using an Optoelectronic Remote 3D Tracking System.
PB88-152939 701,079

JUDGE, P.

High-Dispersion Observations of Alpha Bootis (K1 III) with

the International Ultraviolet Explorer.

PB87- 173688 700,030

JUDISH, R. M.

Fundamentals of Error Analysis.

PB88-1 52335 701.261

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Statistical Methods for

Random Errors.

PB88-1 09286 700,754

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Statistical Methods for

Random En-ors.

PB88-1 09293 700,755

Quality Control of Measurements - Measurement Assur-

PB87-163721 701,569

JULIENNE, P. S.

Molecular Half Collision Analysis of Atomic Lineshapes.
PB87-1 52864 700,343

A Simple Sum Rule for Total Radiative Decay Rates-Com-
parison of Quantal and Classical Methods for Diatomics.
AD-A167 157/7 700,312

JULL, A.

Urban Atmospheric (14)CO and {14)CH4 Measurements by
Accelerator Mass Spectrometry.
PB88-152889 700,935

JUPEN, C.

Ne-Like CaXI-MnXVI 2p(5)3l-2p(5)4l Transition An-ays and
Energy Levels.

PB87-224572 701,440

JUROSHEK, J. R.

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Experimental Results.
PB88-1 09269 700,752

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Experimental Results.
PB88-1 09277 700,753

Study of Measurements of Connector Repeatability Using
Highly Reflecting Loads.
PB88-109251 700,765

KAERTS, E.

Crystal Reflectivity for Bent Crystal Spectrometers.
PB87-230934 701,491

KALLA, S. L.

Further Results on Generalized Elliptic-Type Integrals.

PB88-141049 701,239

KANADA, T.

Optical Sampling with Gain-Switched, Pulse-Compressed,
Distributed Feedback Laser Diodes.

PB87-202958 701,403

KANADE, T.

Incremental Reconstruction of 3D Scenes from Multiple,
Complex Images.
PB88-1 52897 700,714

KANDA, M.

Directional Scanning of Complex Electromagnetic Environ-
ments.
PB87-161428 700,721

Directional Scanning Technique for Characterization of
Complex Electromagnetic Environments.
PB87-1 57095 700,838

Finite-Element Action Approach to the Characterization of
Complex Electromagnetic Environments.
PB87-1 64026 700,843

Measuring Electromagnetic Interference. Part 1. Open-Field
Sites and TEM Cells.

PB88-1 38797 700,889

Multiple-Source, Multiple-Frequency Error of an Electric

Field Meter.
PB87-157103 700,839

Standards for Electromagnetic Field Measurements.
PB87-161451 700,841

Time-Domain Sensors and Radiators.
PB87- 182895 700,729

KANE, D.

RADC/NBS (Rome Air Development Center/National
Bureau of Standards) Workshop. Moisture Measurement
and Control for Microelectronics (4),

PB87-224614 700,812

KANG, T. H.

Standard Chemical Thermodynamic Properties of Alkaneth-
iol Isomer Groups,
PB88- 112628 700,269

KANNUCK, R. M.

Cross-Linked Poly(vinylferrocene)-Modified Reference Elec-
trode for Nonaqueous Electrochemistry.

PB87-202982 700,214

Immunoreactor-Based Flow Injection Analysis System.
PB88-137088 701,271

Research Directions for Bioanalytical Sensors Develop-
ment.
PB88-141270 700,081

KAO, C. Y.

Electromigration and the Current Density Dependence.
PB87-161873 700,797

KAO, J. Y.

Field Performance of Three Residential Heat Pumps in the
Heating Mode,
PB87-1 74306 700,088

KARAM, L. R.

Free Radical-Induced Cross-Linking of Polydeoxythymidylic
Acid in Deoxygenated Aqueous Solution.

PB88-1 52954 701,322

KARIKORPI, M.

Classical Trajectory Surface Hopping Approach to Non-Adi-
abatic Molecule-Surface Processes.
PB87-1 79354 700,387

KARLIN, B.

Cl-K(beta) (K-V) Emission of CFC13 Excited by Synchro-
tron Radiation BBelow and Above CI -Is Binding Energy:
Perturbation Effects in a Highly Excited Neutral Molecule.
PB87-233599 700,461

KARPAS, Z.

Halomethylenes: Effects of Halogen Substitution on Abso-
lute Heats of Formation.
PB88-1 52806 700,292

Proton Affinity and Gas Phase Ion Chemistry of Methyl Iso-

cyanate, Methyl Isothiocyanate and Methyl Thiocyanate.
PB88-152194 700,535

Proton Affinity of H2Se, SeCO and H2CSe and Reactions
of Positive Ions with H2Se.
PB88-1 52822 700,546

KASEN, M. B.

Screening the Performance of Organic Insulators under
Cryogenic Neutron Irradiation.

PB88-139142 700,774

KASHIWAGI, T.

Calculation of Thermal Degradation Initiated by Random
Scission, Unsteady Radical Concentration.
PB88-1 10689 701,223

Effects of External Radiant Flux and Ambient Oxygen Con-
centration on Nonflaming Gasification Rates and Evolved
Products of White Pine.

PB87-233672 700,619

Measurement Technique for Determining the Temperature
Distribution in a Transparent Solid Using Holographic Inter-

ferometry.

PB87-191078 701.398

Mixing in Variable Density, Isothermal Turbulent Flows and
Implications for Chemically Reacting Turbulent Flows,
PB88- 110044 700,622

Wood Gasification at Fire Level Heat Fluxes.

PB87-231346 700,929
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KATZ, R. N.

Effect of Overaging on the Room Temperature Strength of

Partially Stabilized Zirconia.

PB87-162319 701,098

KAUFMAN, M.

Evaluation and Compilation of DOE (Department of Energy)

Waste Package Test Data.

PB87-149787 701.349

Evaluation and Compilation of DOE (Department of Energy)
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1985-July 1986 (RE-ANNOUNCEMENT of PB87-1 49787 -

see notes field for explanation),

PB88-1 22429 701.351

KAUFMAN, M. J.

Complementary Use of Atom Probe Field-Ion Microscopy
and Analytical Transmission Electron Microscopy for the

Study of a Ni-Base Superalloy.

PB87-1 50728 701.186

Detailed Fractographic Analysis of Cleavage Steps in Sili-

con.
PB88-1 52681 701,532

Icosahedral Al-Mn and Related Phases: Resemblance in

Structure.

PB88-147467 701.210

Magnetic Properties of Electrodeposited Copper-Nickel
Composition-Modulated Alloys.

PB87-218319 701.485

Microanalytical Study of Secondary Precipitation in a
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Microscopy and Analytical Transmission Electron Microsco-

701,195

PB88-111174 700,874
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KAUFMAN, V.

3s-3p, 3p-3d, and 3d-4f Transitions of Sodiumlike Ions.
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Magnetic-Dipole Wavelength Measurements in the n= 3
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PB87-219192 701,596

Mg-like Spectrum of Cu XVIII.

PB87-151296 700,242

Ne-Like CaXI-MnXVI 2p{5)3l-2p(5)4l Transition Arrays and
Energy Levels.

PB87-224572 701,440

Wavelengths and Energy Levels of Zn XII to Zn XX.
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Effects of Substituents on the Length of Central C(sp sup
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KAUPPINEN, J.

Absolute OCS Wavenumbers and Analysis of Bands in the
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Junctions.

PB88-120951 700,791

Global Stability of Phase Lock Near a Chaotic Crisis in the
rf-Biased Josephson Junction.

PB88-1 17585 700,790

NBS (National Bureau of Standards) Josephson Array Volt-

age Standard.
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Series-Array Josephson Voltage Standards.
PB88-1 17577 700,759
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Effect of Capillary Waves on Surface Tension.
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KAYSSER, W. A.

Effect of a Liquid Phase on the Morphology of Grain
Growth in Alumina.
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KEERY, W. J.
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Standards Program at the National Bureau of Standards.
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Redistribution of Radiation in the Absence of Collisions.
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Ryberg States with Anisotropic Ion Cores: Stark Effect.
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Stark Broadening of H{sub alpha) and H(sub beta) Lines of
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PB87-1 53805 700,347

KELLER, J. W.

Polarized Fluorescence Spectroscopy of 02(1 -i- ).

PB88-120936 700,486

KELLEY, E. F.

Effect of Pressure on Streamer Inception and Propagation
in Liquid Hydrocarbons.

Prebreakdown Cathode Processes in Liquid Hydrocarbons.
PB87-232047 700,864

Simultaneous Measurement of Light Emission, Current

Pulses and Growth of Prebreakdown Streamers in Hexane.
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Large-Angle Superelastic Electron Scattering from Na(3P).
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Spin-Orbit and Exchange Effects in Elastic Scattering of

Spin-Polarized Electrons from Spin-Polarized Na Atoms.
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Incoherent Inelastic Neutron Scattering: Vibrational Spec-
troscopy of Adsorbed Molecules on Surfaces.

PB88-147210 700,511
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Efficient Electro-Optic Modulator for Optical Pumping of Na
Beams.
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Observation of Three-Body Collisional Transfer between
Atomic Levels.

PB88-1 52004 700,526

KELLY, P. J.

High Nitrite Levels off Northern Peru: A Signal of Instability

in the Marine Denitrification Rate.
PB87-164109 701,364

KELLY, R. M.

Use of Epifluorescence Microscopy for Characterizing the

Activity of 'Thiobacillus ferrooxidans' on Iron Pyrite.
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Study of the Effects of Oxygen Transport and Temperature
History of the Chemistry of PMMA Pyrolysis.
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KEMMERER, S. J.

Final NBS (National Bureau of Standards) Report for CALS
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KENNEDY, L. A.

Before the Smoke Clears-Heat and Mass Transfer in Fires

and Controlled Combustion.
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Representing Workspace and Model Knowledge for a
Robot with Mobile Sensors.
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Real-Time Cooperative Interaction between Structured-Light
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Real-Time Iconic Image Processor.
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KESKIN, M.

Simple Model for the Dynamics Towards Metastable States.
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KESTIN, J.

Equilibrium and Transport Properties of Eleven Polyatomic
Gases at Low Density,

PB88-112719 700,275

KEYSER, P. T.

Liquid-Supported Torsion Balance as Gradiometer.
PB87-224085 701,331

KHOURY, F. A.

Phase Diagram and Morphology of Blends of

Poly(vinylidene fluoride) and Poly(ethyl acrylate).

PB87-1 90997 700,573

KIBALO, T. H.

NBS (National Bureau of Standards) Wideband Sampling
Wattmeter.
PB87-210324 700,857

KIM, J. S.

Effect of the Gate Oxide Thickness on the Speed of MOS
Integrated Circuits,

PB88-1 55783 700,833

KIM, S. A.

Carbon and Nitrogen Effects on the Elastic Constants of a
Stainless Steel at 4 K.

PB87-182903 701,159

KIMBLE, H. J.

Generation of Squeezed States by Parametric Down Con-
version.

PB87-164091 701,570

Intracavity Frequency Doubling for the Generation of

Squeezed States of Light.
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KIMURA, M.

Electron Capture in Ar(1 ) -f H2 Collisions in the keV
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PB88-151964 700,526

KINARD, J. R.

Automated Thermal Voltage Converter Intercomparisons.
PB88-1 52830 700,763

KINCAID, J. M.

Diffusion Coefficients of Multlcomponent Hard-Sphere Fluid

Mixtures.

PB87-191219 700.401

Mutual Diffusion Constant of Binary, Isotopic Hard-Sphere
Mixtures: Molecular Dynamics Calculations Using the
Green-Kubo and Steady-State Methods.
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Phase Equilibrium in Nearly Monodisperse Fluids.

PB88-1 53002 700.549

KING, 0. S.

Kinetics and Dynamics of the Nitric Oxide/Ammonia Inter-

action on Pt(111).
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Picosecond Measurements of the Dissociation Rates of the
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PB87-149381 700,315

Vibrational Predissociation Dynamics of the Nitric Oxide
Dimer.
PB88-1 47525 700,289

Vibrational Predissociation Dynamics of Weakly Bonded
Dimers: A Summary.
PB88-1 52640 700,592
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PB87- 163861 700,370

WHEATLEY, T. E.

Real-Time Cooperative Interaction between Structured-Light
and Reflectance Ranging for Robot Guidance.
PB88-152913 701.077

WHEELER, J. C.

Linear Thermal Stability Analysis for the Vertical Structure
of Alpha Model Accretion Disks.

PB87-220562 700,040

WHITE, E.

Silver Sulfonates: A Novel Calibration Material for Field De-
sorption Mass Spectrometry.
PB87-1 79347 700,210

Synthesis of 2-Amino-1,5-Dihydro-1-(Methyl-(13)C)-4H-lmi-
dazol-4-One-5-(1 3)C (Creatinine-(1 3)02).
PB87-224135 700,248

WHITE, G. K.

Evaluation of Thermophysical Property Measurement Meth-
ods and Standard Reference Materials.

PB88-122106 701,630

WHITE, G. S.

Corrosion and Crack Growth in 33% Na20-67% Si02 and
33% Li20-67% Si02 Glasses.
PB87- 163739 701,099

WHITE, R. E.

Determining Star Formation Rates in X-ray Cluster Cooling
Flows.

PB88- 117395 700,017

Numerical Models of Star Formation in X-ray Cluster Cool-

700.016
ing Flows.

PB88-1 17387

Star Formation in X-ray Cluster Cooling Flows.
PB88-129689 700.055

Steady State Cooling Flow Models for Normal Elliptical Gal-
axies.

PB88- 140868 700,062

WHITMAN, D. J.

In vitro Wear Rates of Three Types of Commercial Denture
Tooth Materials.

PB87-171732 701,287

WHITTENBERG, C. D.

Guided-Wave Reflectometry with Micrometer Resolution.
PB88-117601 701,419

WICK, M.

Chronic Cadmium Intoxication: Tissue-Response in an Oc-
cupatlonally Exposed Patient.

PB88-141296 701.325

WIEDERHORN, S. M.

Creep Rupture of Siliconized Silicon Carbide.
PB87-191003 701.101

Nucleation and Growth of Cracks in Vitreous-Bonded Alumi-
num Oxide at Elevated Temperatures.
PB87-164166 701,100

Transient Behavior of Structural Ceramics under Flexural
Creep.
PB87-201570 701,106

WIESE, W. I_

Asymmetries in Spectral Lines Due to Plasma-Ion Broaden-
ing: Some Unusual Cases and a Possible Test for Plasma
Homogeneity.
PB87-203832 701.592

Progress and Challenges in the Determination of Atomic
Transition Probabilities.

PB87-224580 700,444

Transition Probabilities (Atomic Physics).
PB87-225371 700,446

WILHOIT, R. C.

Physical Properties of Pure Components of Natural Gas.
PB87-1 93660 700,905

WILKERSON, T.

Studies of Collision-Induced Emission in the Fundamental
Vibration-Rotation Band of H2*.
PB88-1 40983 700,507

WILLGING, P. A.

Temperature Dependence of Yield Stress and Fracture
Toudhneas In Unstablllzed Zirconia Crystals.
PB87-23399S 701.201

WILLIAMS, D. B.

Observations on the Calculation of k(8ub AB) Factors (or
Analytical Electron Microscopy.
PB87-1 50678 700,192

Use of Ionization Cross Sections in Analytical Electron Mi-
croscopy.
PB87-167391 700,207

WILLIAMS, E. R.

NBS (National Bureau of Standards) Absolute Ampere Ex-
periment.

PB87-1 50777 700,835

Report on the New NBS (National Bureau of Standards)
Determination of the Proton Gyromagnetic Ratio.

PB87-165882 701,573

WILLIAMS, E. S.

Automated Thermal Voltage Converter Intercomparisons.
PB86-1 52830 700,763

WILSON, C. L.

Charge-Sheet Model Fitting to Extract Radiation-Induced
Oxide and Interface Charge.
PB88-147418 700.825

Modeling of the Process Sensitivity of Submicron Silicon
MOSFETs.
PB87- 163622 700.798

Two-Dimensional Modeling of N-Channel MOSFETs Includ-
ing Radiation-Induced Interface and Oxide Charge.
PB87-1 63630 700,799

WILSON, J. W.

Effects of Backing Plates on the Electron Exposure of Thin
Polymer Films.

N87-1 1589/5 701,216

WILSON, P. F.

Fast Transient Tests - Trivial or Terminal Pursuit.

PB87-225405 700.899

Shielding Effectiveness Measurements Using an Apertured
TEM Cell in a Reverberation Chamber.
PB88-1 38771 700.887

Techniques for Measuring the Shielding Effectiveness of

Materials.

PB88-138763 700.886

WILSON, S. R.

Properties of Ion Implanted Polycrystalline Si Layers Sub-
jected to Rapid Thermal Annealing.
PB87-167672 701,462

WILSON, T. L.

Torsionally Excited Methanol in Hot Molecular Cloud Cores.
PB87-1 79446 700,032

WINELAND, D.

Sympathetic Cooling of Trapped Ions: A Laser-Cooled Two-
Species Nonneutral Ion Plasma.
PB88-121041 701,623

WINELAND, D. J.

High Gamma Strongly-Coupled, Non-Neutral Ion Plasma.
PB87-233375 701,441

Laser-Cooling Limits and Single-Ion Spectroscopy.
PB88-121058 701,624

Laser Spectroscopy of Trapped Atomic Ions.

PB88-1 18047 701,620

Observation of Quantum Jumps in a Single Atom.
PB87-161741 700,354

Two-Photon Optical Spectroscopy of Trapped Hgll.

PB87-1 50876 700.333

WINEMAN, A.

Superposition of Small Shear Deformations on Large Uniax-
ial Extensions for Viscoelastic Materials.

PB87-1 67680 700,569

WISE, S. A.

Carbon Determination for the Study of Bonded Phases in

Liquid Chromatography.
PB87-161717 700,199

Characterization of the Polycyclic Aromatic Hydrocarbons
from Two Standard Reference Material Air Particulate Sam-
ples.

PB87-1 52021 700,197

Quantification of Polycyclic Aromatic Hydrocarbons and
Nitro-Substituted Polycyclic Aromatic Hydrocarbons and
Mutagenicity Testing for the Characterization of Ambient Air

Particulate Matter.

PB87-164141 700.926

Source Apportionment of Carbonaceous Combustion Prod-
ucts by Micro-Radiocarbon Measurements for the Integrat-

ed Air Cancer Project (lACP).
PB88-1 52871 700,934

WITTE, L C.

Charge-Sheet Model Fitting to Extract Radiation-Induced
Oxide and Interface Charge.
PB88-147418 700.825

WITZGALL, C.

Gas Analysis Modeling System (GAMS).
PB87-151247 700,904

Parametric Cost-Revenue Model ('PAREC') for Electronic
Message Service Systems,
PB87-1 48490 700,636

WLODAWER, A.

Nuclear Magnetic Resonance and Neutron Diffraction Stud-
ies of the Complex of RNase A with Uridine Vanadate, a
Transition-State Analog.
PB88-129655 701,269

Structure of Bovine Pancreatic Trypsin Inhibitor: Results of

Joint Neutron and X-ray Refinement of Crystal Form II.

PB87-1 65775 . 701,282

WOFFORD, B. A.

Infrared Spectrum of the Overtone Band 2nu(sub5,sup0) of
the Hydrogen Bonded Complex HCN—HF.
PB87-179412 700,391

WOLF, P.

Harmonic Rejection Scheme for X-ray Monochromators.

PB87-233482 701,611

WOLF, W. R.

Preparation of a Mixed Human Diet Material for the Deter-
mination of Nutrient Elements, Selected Toxic Elements
and Organic Nutrients: A Preliminary Report.
PB87-1 97828 701,306

WOLFE, C. M.

Interactive Nonlinear Least Squares Program.
PB88-1 09855 700,680

WOLTZ, L A.

Quasi-Static Ion Broadening of Isolated Spectral Lines.
PB87-1 65742 700,376

WONG, M. K.

Verifying Conformance to the X.25 Standard.
PB87-1 64067 700,704

WOOD, O. R.

Population Inversions in C IV in a Recombing Theta-Pinch
Plasma.
PB88-1 20985 701,420

WOOD, S. D.

Long-Term Stability of Two Types of Hot Cathode Ioniza-
tion Gages.
PB87-1 67201 700,958

Zero Stability of Spinning Rotor Vacuum Gauges.
PB87-151841 700,952

WOODHOUSE, A.

Experimental Study of the Transient Thermal Response of
Unconfined Ceilings above Fire Plumes.
PB88-1 10663 700,163

WOODWARD, A. M.

Picosecond Measurements of the Dissociation Rates of the
Nitric Oxide Dimer nu(sub 1)= 1 and nu(sub 4)= 1 Levels.
PB87-149381 700,315

WOODWARD, K.

Influence of Mortar Bedding on Masonry Prism Behavior,
PB87-1 52310 700,115

WOOLLEY, H. W.

Ideal Gas Thermodynamic Functions for Water,
PB87-1 66443 700,378

WORTHEY, J. A.

Geometry and Amplitude of Veiling Reflections,
PB87-1 74314 701,395

Safety Color Appearance under Selected Light Sources,
PB87-1 52294 701,386

WRIGHT, J. R.

RILEM: Reunion Internationale des Laboratoires d'Essais et
de Recherches sur les Materiaux et les Constructions.
PB87-233540 700, 123

WRIGHT, R. N.

Introduction to SASE: Standards Analysis, Synthesis, and
Expression,
PB87-209052 700,110

WU, c.

Polymer Diffusion in an Interacting System.
PB87-1 97687 700,576

WU, D. I.

Investigation of a Ray-Mode Representation of the Green's
Function in a Rectangular Cavity.

PB88-131677 700,773

WU, E. S.

Cure Monitorinq of Epoxy Resins by Fluorescence Recov-
ery After Photobleaching.
PB87-1 96911 700,575

Synthesis and Self-Diffusion of Nitrobenzoxadiazole-La-
beled Polystyrene.
PB87-161675 700,568

WU, H.

Generation of Squeezed States by Parametric Down Con-
version.

PB87-1 64091 701,570

WU, L. A.

Generation of Squeezed States by Parametric Down (in-
version.

PB87-1 64091 701,570

WU, S. T.

Dynamic Stability of Structures Subjected to Seismic Shear
Waves.
PB87-161063 700,136

WU, w.

Small Angle Neutron Scattering of Partially Segregated
Polymer Blends.
PB87-233425 700,584

WU, W. L
Molecular Mechanism of Deformation In Epoxies~A Neu-
tron Scattering Study.
PB88-1 34630 701,224

Wear Mechanisms of Dental Composite Restorations.
PB87-233813 701,294

WUN-FOGLE, M.

Moment Distribution in Amorphous Magnetic Ribbons by
Mossbauer Measurements.
PB87-1 97976 701,475
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ZWEIBEL, E. G.

WYCKOFF, J. M.

Observations on Short-Term and Long-Range Plans for

Technology Transfer to State and Local Governments.
PB87-1 52039 701.656

XIAO, G.

Magnetism and the Observation of NMH Lines in Hexago-
nal AI4Mn and Icosahedral Al-Mn Alloys.

PB87-197935 701,198

YAHALOM, J.

Magnetic Properties of Electrodeposited Copper-Nickel

Composition-Modulated Alloys.

PB87-218319 701.485

YAMABAYASHI, Y.

Optical Sampling with Gain-Switched, Pulse-Compressed,
Distributed Feedback Laser Diodes.

PB87-202958 701.403

YAMADA, E. M.

Enhanced Enamel F Uptake by Monocalcium Phosphate
Monohydrate Gels.

PB88-1 20910 701,299
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Statistical Analysis of the Fluctuations of the Passive Cur-

rent.
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YAP, W. T.

Effects of Resistance and Capacitance on the Chronoam-
perometry of Polymer-Coated Electrodes as Modeled by a
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Approach for Evaluating Effects of Wall Losses on Quarter-
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PB87-161501 700,772
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PB88-1 47244 700,513

YEE, K. W.

Alternatives for Sensing Tool Wear in Peripheral and Slot

End-Milling.

PB88-1 38938 701,088

Drill-Up, an Alternative for On-Line Determination of End-
Mill Wear.
PB87-161097 701,086
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Use of Epifluorescence Microscopy for Characterizing the
Activity of 'Thiobacillus fen'ooxidans' on Iron Pyrite.

PB87-233557 701,305

YEN, D.

Electrical Linewidth Measurement in the Near- and Sub-
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YERGEY, A. L.

Dynamics of Calcium Metabolism in Infancy and Childhood.
1 . Methodology and Quantification in the Infant.

PB87-1 49852 701,309

YOKEL, F. Y.

Energy Transfer in the Standard Penetration Test,

PB87-161055 700,606

Engineering Aspects of the September 19, 1985 Mexico
Earthquake.
PB87-210191 700,145

Investigation of L'Ambiance Plaza Building Collapse in

Bridgeport, Connecticut,
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Mat Foundations for Offshore Structures in Arctic Regions,
PB87-171500 701,361
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cavations.

PB87-1 64042 700,112

YOKOSHIMA, I.

Standards for Electromagnetic Field Measurements.
PB87-161451 700,841
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Book Review of 'Nuclear Safeguards Analysis: Nondestruc-
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Institute for Materials Science and Engineering, Nonde-
structive Evaluation: Technical Activities 1986.

PB87-1 52260 700,986

Institute for Materials Science and Engineering. Nonde-
structive Evaluation: Technical Activities 1987,
PB88- 153655 700,992

Recent Research at the U S. National Bureau of Standards
on Measurement Methodology for Nuclear Safeguards.
PB87-1 53300 701,356
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bration System.
PB87-225397 700,862

High Accuracy, 10 Hz - 1 MHz Automatic AC Voltage Cali-

bration System.
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Hybrid Computer-Optical Processing with Inexpensive

Liquid Crystal Television.
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Image Processing for Optical Engineering Applications,

PB87-210035 700.712
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PB87-233656 701.411
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PB87-1 98073 701,479

YU, K.
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PB88-1 47434 700,827
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SAMPLE ENTRY

Programming Languages
Programming Languages for Knowledge-Based Systems

PB87-1 57228 700.664

Keyword term
Title

NTIS order number Abstract number

4GL PROGRAMMING LANGUAGE
Application Software Prototyping and Fourth Generation
Languages.
PB87-210332 700,674

AB INITIO CALCULATION
Theoretical (A sup 1)(A sub 2)"-(X sup 1)(A sub 1) Ab-
sorption and Emission Spectrum of Ammonia.
PB88-121140 700,491

ABSORBED DOSE
Polystyrene Absorbed-Dose-Rate Calorimeter.
PB87-224457 700,965

ABSORPTION
Laser Tomography for Simultaneous Concentration and
Temperature Measurement in Reacting Flows.
PB87-216222 700,294

Measurement and Analysis of the Far Infrared Absorption
Spectnjm of the Gaseous Mixture H2-CH4.
PB88-1 20977 700,309

Theoretical (A sup 1)(A sub 2)"-(X sup 1)(A sub 1) Ab-
sorption and Emission Spectrum of Ammonia.
PB88-121140 700,491

ABSORPTION SPECTRA
(A Tilde) (sup 2)Pi - (X Tilde)(sup 2)Sigma(-i- ) Transition

of HC2 Isolated in Solid Argon.
PB87-197760 700,404

Ultraviolet Absorption Spectrum of the (A tilde) ((sup 1)(A
double prime, sub 2))(X tilde)((sup 1) (A' sub1)) Transition
of Jet-Cooled Ammoinia.
PB87-220588 700,432

Effect of Closed Classical Orbits on Quantum Spectra:
Ionization of Atoms in a Magnetic Field.

PB87-223764 700,304

Modeling of Pressure-Induced Far Infrared Absorption
Spectra: Molecular Hydrogen Pairs.

PB88-1 29796 701,634

Analysis of the 3-Micrometer Bands of Benzene.
PB88-152103 700,290

Absolute DCS Wavenumbers and Analysis of Bands in

the Region of the Lowest Fundamental (nu sub 2).

PB88-152558 700,291

Use of an Optical Multi-Channel Analyzer for Recording
Absorption Spectra of Short-Lived Transients.
PB88-1 52988 700,311

ABSORPTION SPECTROSCOPY
Near-Infrared Spectrum of ONNHF-Direct Evidence for

Geometric Isomerism in a Hydrogen Bonded Complex.
PB88-121124 700,489

ABSORPTION SPECTRUM
Infrared Spectrum of the Delta v= 2 Transitions of Lead
Sulfide (PbS).

PB88-121074 700,280

ABSTRACTS
International Conference on Chemical Kinetics: Program
and Abstracts Held in Gaithersburg, Maryland on 17-19
June 1985.
AD-A1 82 285/7 700.313

AC LOSSES
AC Susceptibility Measurements Near the Critical Tem-
perature of a Y-Ba-Cu-0 Superconductor.
PB88-138730 701,516

ACCELERATED TESTS
Service Life Prediction from Accelerated Aging Test Re-
sults Using Reliability Theory and Life Testing Analysis.

PB87-1 53094 700,116

ACCEPTABILITY
Report on the NBS (National Bureau of Standards) Soft-

ware Acceptance Test Workshop, April 1-2, 1986.
PB87-1 79891 700,705

ACCESS METHODS
Why Can't We Access More Numeric Data Via Comput-

PB87-1 52005 700,661

ACCREDITATION
Measurement Assurance and Accreditation.

PB87-151460 700.836

NVLAP (National Voluntary Laboratory Accreditation Pro-
gram) Assessor Selection and Training,

PB88-1 13725 700.997

Surveillance of Accredited Laboratories under Procedures
of the National Voluntary Laboratory Accreditation Pro-
gram (NVLAP),
PB88-1 13733 700.998

ACCRETION DISKS
Linear Thermal Stability Analysis for the Vertical Structure
of Alpha Model Accretion Disks.
PB87-220562 700,040

ACCURACY
High Accuracy in Physics.

PB87-161527 701,565

ACETYLENE
(A Tilde) (sup 2)Pi - (X Tilde)(sup 2)Sigma(-i- ) Transition

of HC2 Isolated in Solid Argon.
PB87-1 97760 700,404

Proton Affinities of Diacetylene, Cyanoacetylene, and Cy-
anogen: Experimental and Ab initio Studies.

PB88-147673 700,520

ACETYLENE RADICALS
(A Tilde) (sup 2)Pi - (X Tilde)(sup 2)Sigma(-)- ) Transition

of HC2 Isolated in Solid Argon.
PB87-1 97760 700,404

ACID BONDED REACTION CEMENTS
Discoloration of Dental Cements and Composites in a
Sulfide Solution.

PB87-161683 701.286

Effect of Acidic Pretreatment on Adhesion to Dentin Me-
diated by Gluma.
PB88-147160 701.303

ACID GAS SEPARATION
Facilitated Transport of C02 in Ion Exchange Mem-
branes.
PB87-233532 700.459

ACIDS
Preparation of Ultrapure Acids from Small to Large Scale.
PB87-233839 700,298

Laboratory Design for the Safe Distillation of Acids.

PB88-1 09087 700.222

ACOUSTIC EMISSION
Energetics of AE (Acoustic Emission) Source Character-
ization.

PB88-147459 701,065

ACOUSTIC EMISSION TESTING
More Recent Improvements on the NBS (National

Bureau of Standards) Conical Transducer.
PB87-161139 700,780

NBS (National Bureau of Standards) Conical Transducer:
Analysis.

PB87-161147 700,781

Acoustic Emission: An NDE Technique for Characterizing

the Martensitic Transformation.
PB88-141320 701.173
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ACOUSTIC EMISSIONS
Predictive Modeling of Quantitative Acoustic Emission
Waveforms.
PB87-161584 701,454

ACOUSTIC MEASUREMENT
Free-Field Reciprocity Calibration of Micropfiones,
PB87-181293 700,850

ACOUSTIC VELOCITY
Comments on 'Speed of Sound in Standard Air' (Journal

of the Acoustical Society of America 79, pi 359-1 366
1986).

PB87-233649 701,372

ACOUSTICS & SOUND
Acoustic Evaluation of Tfiermal Insulation.

PATENT-4 672 851 700.718

Iterative Reconstruction Algorithms: Convergence as a
Function of Spatial Frequency.
PB87- 149795 700,709

Reconstructing Spatially Incoherent Random Sources in

the Near Field: Exact Inversion Formulas for Circular and
Spherical Arrays.

PB87-149803 701,370

Some Notions Concerning the Behavior of Transducers.
PB87-151619 700,779

NBS (National Bureau of Standards) Conical Transducer:
Analysis.

PB87-161147 700,781

Vector Transducer Calibration.

PB87-161618 700,784

Application of Pulse-Echo Ultrasonics to Locate the
Solid/Liquid Interface During Solidification and Melting.

PB87-1 65908 701,194

Free-Field Reciprocity Calibration of Microphones,
PB87-181293 700,850

Plate Modes Generated by EMATs for NDE of Planar
Flaws.

PB87-219226 701,055

Finite Element Study of the Interaction of Transient
Stress Waves with Planar Flaws,

PB87-231015 700,121

Low Noise Cascode Amplifier,

PB88-138540 700,761

Residual Stress Determination in Aluminum Using Elec-

tromagnetic Acoustic Transducers.
PB88-139159 701,208

Design and Calibration of a Novel Piezoelectric Point

Contact High Fidelity Ultrasonic Transducer.
PB88-141189 700,793

Ultrasonic Sensors to Measure Internal Temperature Dis-

tribution.

PB88-1 47509 701,174

Ultrasonic Evaluation of Spray-Dried Ceramic Powders
during Compaction.
PB88-1 52285 701,123

ACRYLIC RESINS
In vitro Wear Rates of Three Types of Commercial Den-
ture Tooth Materials.

PB87-171732 701,287

ACRYLONITRITE
Microwave Spectrum of the Ar...Vinyl Cyanide Van Der
Waals Complex.
PB88-141015 700,508

ACTIVATION ANALYSIS
New Comparative Method for the Determination of Acti-

vation Energies.
PB88-1 29663 700,496

ACTIVATION ENERGY
Analysis of Damage Profiles in Poly(methyl methacrylate)
in Terms of Oxygen Diffusion and Consumption.
PB87-203865 700.579

ADA PROGRAMMING LANGUAGES
Ada. Category: Software Standard. Subcategory: Pro-
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pheres Produced in Fires.

PB88-141262 700,628

Source Apportionment of Carbonaceous Combustion
Products by Micro-Radiocarbon Measurements for the In-

tegrated Air Cancer Project (lACP).

PB88-1 52871 700,934

Monitoring the Fate of Chlorine from MSW (Municipal

Solid Waste) Sampling through Combustion. Part 1 . Anal-

ysis of the Waste Stream for Chlorine.

PB88-155429 700,941

COMBUSTORS
Hazardous Waste Aspects of MSW Combustion.
PB87-167185 700,938

COMMERCIAL SECTOR
NBS (National Bureau of Standards) Assistance to OSI
(Open Systems Interconnection) Product Development.
PB88-141130 700.706

COMMERCIALIZATION
Status of Emerging Technologies: An Economic/Techno-
logical Assessment to the Year 2000.
PB88-1 55775 700,010

COMPARTMENT FIRE MODELS
Catalog of Compartment Fire Model Algorithms and As-
sociated Computer Subroutines,
PB88-1 10861 700,165

COMPARTMENT FIRES
FAST: A Model for the Transport of Fire, Smoke and
Toxic Gases. Version 1 7.

PB87-231718 700.122

COMPILERS
NBS (National Bureau of Standards) Prototype Compiler
for Estelle.

PB87-171880 700,668

User Guide for the NBS (National Bureau of Standards)
Prototype Compiler for Estelle.

PB87-171898 700,669

NBS (National Bureau of Standards) Prototype Compiler
for Estelle.

PB88-124177 700,683

Internals Guide for the NBS (National Bureau of Stand-
ards) Prototype Compiler for Estelle.

PB88-124193 700,684

COMPONENTS
Using the AMRF (Automated Manufacturing Research
Facility) Part Model Report,

PB87-165189 701,019

COMPOSITE MATERIALS
Research in Improved Composites.
PB87-150819 701,284

Callahan Award Lecture - Dental Composites: State-of-

the-Art in Dentin Bonding.
PB87-1 52823 701,285

Effective Elastic Properties of Materials with Inclusions.

PB87-182937 701,131

Effect of Volume Fraction of Dispersed Rubbery Phase
on the Toughness of Rubber-Toughened Epoxy Poly-

mers.
PB87-1 96895 701,095

Resin Based Dental Composites. An Overview.
PB87-200291 701,289

Process Monitoring of Polymer Matrix Composites Using
Fluorescence Probes.
PB87-200309 701. 132

Research Opportunities for American Industry at the Na-
tional Bureau of Standards.
PB87-200325 701.290

Procedure for Measuring the Dynamic Thermal Perform-

ance of Wall Specimens Using a Calibrated Hot Box.

Matrix Resin Effects in Composite Delamination: Mode I

Fracture Aspects.
PB87-231999 701,135

Ductility Improvement in Particle-Reinforced Aluminum
Composites: A Ductile-Fracture Model Based on Void Nu-
cleation and Growth.
PB88-122189 701,136

Elastic Representation Surfaces of Unidirectional Graph-
ite-Magnesium Composites.
PB88-122205 701,138

Determination of Whole-Field Strain in a Composite
Panel Using Coherent Optical Processing.
PB88-122221 701,139

Effect of Interface Properties on Wave Propagation in a
Medium with Inclusions.

PB88-1 52525 701,141

COMPOSITE RESINS
Adhesion to Dentin Mediated by Gluma: Effect of Pre-

treatment with Various Amino Acids.

PB88-129812 701,300

COMPOSITES
Wear and Microhardness of Glass-lonomer Cements.
PB87-219168 701,291

COMPOSITIONAL ANALYSIS
Microanalysis and Electron Energy Loss Spectroscopy of

Polymers.
PB88-1 00748 700,588

COMPRESSIBILITY
Generation of Separate Density and Compressibility
Images in Tissue.

PB87-218293 700,077

COMPRESSIBILITY FACTORS
Methanol Thermodynamic Properties from 176 to 673 K
at Pressures to 700 Bar,

PB88-1 56450 700,555

COMPRESSION
Compression Studies of a Nickel-Based Superalloy,

MAR-M200, and of Ni3AI.

PB87-151643 701,187

COMPUTATIONAL FLUID DYNAMICS
Some Performance Comparisons for a Fluid Dynamics
Code,
PB88-1 13709 700,625

COMPUTER AIDED CONTROL SYSTEMS
Workstation Control in a Computer Integrated Manufac-
turing System.
PB87-161121 701,018

COMPUTER AIDED DESIGN
Using Available Curve-Shaped Information with a Non-
Uniform B-Spline.

PB87-224515 701,016

Final NBS (National Bureau of Standards) Report for

CALS (Computer Aided Logistic Support), FY86,
PB88-1 13394 701,327

SEES (Strength Evaluation of Existing Structures): An
Expert System for the Strength Evaluation of Existing

Structural Members.
PB88-1 53770 701,546

Strategies for Implementing IGES (Initial Graphics Ex-
change Specification) for the Operations of NAVFAC
(Naval Facilities Engineering Command).
PB88-1 57680 701,017

COMPUTER AIDED MANUFACTURING
Workstation Control in a Computer Integrated Manufac-
turing System.
PB87-161121 701,018

Update - NBS (National Bureau of Standards) Research
Facility Addresses Problems in Set-Ups for Small Batch
Manufacturing.
PB87-161824 701,069

Using the AMRF (Automated Manufacturing Research
Facility) Part Model Report,

PB87-165189 701,019

Knowledge Representation Scheme for Processes in an
Automated Manufacturing Environment.
PB87-165809 701,020

AMPLE (Automated Manufacturing Programming Lan-
guage Environment) Project,

PB87-1 74298 701,022

Part Geometry Data in the AMRF (Automated Manufac-
turing Research Facility),

PB87-201877 701,024

Final NBS (National Bureau of Standards) Report for

CALS (Computer Aided Logistic Support), FY86,
PB88-1 13394 701,327

Research Issues in Process Planning at the National

Bureau of Standards.
PB88-122015 701,032

Standardization Suggested by the AMRF - A Research
Testtjed for the Factory of the Future.

PB88-122064 701,049

COMPUTER CODES
K* (Kay-Star): A FORTRAN-Based Code for Program-
ming and Evaluating Interactive Software.

PB87-157137 700,663
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COMPUTER COMMUNICATIONS
NBS (National Bureau of Standards) Prototype Compiler

for Estelle.

PB87-171880 700,668

NBS (National Bureau of Standards) Prototype Compiler

for Estelle.

PB88-124177 700,683

COMPUTER FILES
Fortfi Profile Iklanagement System.
PB87-1 53052 700,662

Actiieving Hasfi Table Searctiers in One or Two Bucket
Probes.
PB87-1 93603 700,672

Recovering Files from a Damaged Files-1 1 Disk.

PB88-138961 700,685

COMPUTER GRAPHICS
Interpretation Procedures for Federal Information Proc-

essing Standards for Software. Category: Software

Standard. Subcategory: Graphics.

FIPS PUB 29-2 700,701

Computer Graptiics Metafile (CGM). Category: Software

Standard. Subcategory: Graptiics.

FIPS PUB 128 700.69B

DATAPLOT: An Interactive High-Level Language for

Grapfiics, Non-Linear Fitting, Data Analysis, and Mathe-
matics. Version 87.1.

PB87-160990 700.665

FIPS PUB-21-2 700,700 PB87-179719 700,002

DATAPLOT: New Features. Version 87.1,

PB87-161006 700,666

DATAPLOT: Implementation Manual. Version 87.1,

PB87-161014 700,667

Note on Real Time Parametric Cubic Segment Curve
Generation.
PB87-233581 700,677

Final NBS (National Bureau of Standards) Report for

CALS (Computer Aided Logistic Support), FY86,
PB88-1 13394 701,327

COMPUTER NETWORKS
Survey of OSI (Open Systems Interconnection) Network
Management Standards Activities.

PB88-1 10036 700,681

NBS (National Bureau of Standards) Assistance to OSI
(Open Systems Interconnection) Product Development.
PB88-141130 700,706

Implementation of OSI Protocols.

PB88-1 52475 700,707

Draft Stable Implementation Agreements for Open Sys-

tems Interconnection Protocols. NBS (National Bureau of

Standards) Workshop for Implementors of Open Systems
Interconnection. Version 1, Edition 0,

PB88-1 53663 700,691

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. NBS (National Bureau of

Standards) Workshop for Implementors of Open Systems
Interconnection,

PB88-153713 700,692

700,642

700,643

700,688

700,687

Performance Improvements for ISO Transport.

PB88-1 53994

Performance Improvements for ISO Transport.

PB88-1 54000

COMPUTER PROGRAM DOCUMENTATION
Simple Tools to Automate Documentation.
PB88-1 52442

COMPUTER PROGRAM MAINTENANCE
Source Code Analyzer for Maintenance.
PB88-1 52434

COMPUTER PROGRAM PORTABILITY
Ada. Category: Software Standard. Subcategory: Pro-

gramming Language.
FIPS PUB 119 700,693

Computer Graphics Metafile (CGM). Category: Software
Standard. Subcategory: Graphics.
FIPS PUB 128 700,698

COMPUTER PROGRAM VERIFICATION
Verifying Conformance to the X.25 Standard.
PB87-164067 700,704

COMPUTER PROGRAMMING
OMNITAB 80: An Interpretive System for Statistical and
Numerical Data Analysis.

PB87-1 72235 700,670

Tutorial on Programming in LEMM and MACFOR,
PB88-108667 700,678

Interactive Nonlinear Least Squares Program.
PB88-1 09855 700,680

Programming a Hierarchical Robot Control System.
PB88-139019 701,071

Validation, Verification, and Testing of Software: An En-
hancement to Software Maintainability.

PB88-1 52459 700,689

COMPUTER SCIENCE & TECHNOLOGY
Codes for the Identification of the States, the District of

Columbia and the Outlying Areas of the United States,
and Associated Areas. Category: Data Standards and
Guidelines. Subcategory: Representations and Codes.
FIPS PUB 5-2 700,702

COBOL. Category: Software Standard. Subcategory: Pro-
gramming Language.

Interpretation Procedures for Federal Information Proc-

essing Standards for Software. Category: Software

Standard. Subcategory: Graphics.

FIPS PUB 29-2 700 701

Guideline: Codes for Named Populated Places, Primary

County Divisions, and Other Locational Entities of the

United States and Outlying Areas. Category: Data Stand-

ards and Guidelines. Subcategory: Representations and
Codes.
FIPS PUB 55-2 701,007

Guideline: Codes for Named Populated Places, Primary

County Divisions, and Other Locational Entities of the

United States and Outlying Areas. The Fourth Printed

Version and Ninth Update Tape.
FIPS PUB 55 DC-4 701,669

Representation of Geographic Point Locations for Infor-

mation Interchange. Category: Data Standards and
Guidelines. Subcategory: Representations and Codes;
Earth Science Series.

FIPS PUB 70-1 700,703

Ada. Category: Software Standard. Subcategory: Pro-

gramming Language.
FIPS PUB 119 700,693

Guideline on Functional Specifications for Database Man-
agement Systems. Category: Software. Subcategory:

Data Management Applications.

FIPS PUB 124 700,694

MUMPS. Category: Software Standard. Subcategory: Pro-

gramming Language.
FIPS PUB 125 700,695

Database Language NDL (Network Database Language).
Category: SofUvare Standard. Subcategory: Database.
FIPS PUB 126 700,696

Database Language SQL (Structured Query Language).
Category: Software Standard. Subcategory: Database.
FIPS PUB 127 700,697

Computer Graphics Metafile (CGM). Category: Software
Standard. Subcategory: Graphics.

FIPS PUB 128 700,698

Optical Character Recognition (OCR) - Dot Matrix Char-
acter Sets for OCR-MA. Category: Hardware Standard.

Subcategory: Character Recognition.

FIPS PUB 129 700,699

Theory and Application of Expert Systems in Emergency
Management Operations: Proceedings of a Symposium
held at the Department of Commerce, Washington, DC,
April 24-25, 1985.

PB87-148516 701,661

Framework for Improving Software Maintenance
Throughout the Software Life Cycle.

PB87-1 50595 700,660

Tools for the Automated Handling of Evaluated Data.

PB87-151486 700,196

Forth Profile Management System.
PB87-1 53052 700,662

Design of a Conformal Tactile Sensing Array.

PB87-1 53060 701,043

Data Base Directions: Information Resource Management
- Making It Work. Proceedings of a Workshop on Infor-

mation Resource Management (IRM) Held at Fort Lau-
derdale, Florida on October 21-23, 1985.
PB87-1 56725 701,005

K* (Kay-Star): A FORTRAN-Based Code for Program-
ming and Evaluating Interactive Software.

PB87-157137 700,663

Programming Languages for Knowledge-Based Systems.
PB87-1 57228 700,664

DATAPLOT: An Interactive High-Level Language for

Graphics, Non-Linear Fitting, Data Analysis, and Mathe-
matics. Version 87.1.

PB87-160990 700,665

DATAPLOT: New Features. Version 87.1,

PB87-161006 700,666

DATAPLOT: Implementation Manual. Version 87.1.

PB87-161014 700,667

User's View of Computer Hardware and Software.
PB87-162020 701,664

Molecular Dynamics on Vector Computers.
PB87-1 62053 700,359

Security for Personal Computers: A Growing Concern.
PB87-162103 700,715

Verifying Conformance to the X.25 Standard.
PB87-1 64067 700,704

NBS (National Bureau of Standards) Prototype Compiler
for Estelle.

PB87-171880 700,668

User Guide for the NBS (National Bureau of Standards)
Prototype Compiler for Estelle.

PB87-171898 700.669

OMNITAB 80: An Interpretive System for Statistical and
Numerical Data Analysis.

PB87-172235 700,670

OED: Object-Oriented Editor,

PB87-173910 700.671

Guidance on Requirements Analysis for Office Automa-
tion Systems.

Report on the NBS (National Bureau of Standards) Soft-

ware Acceptance Test Workshop, April 1-2,1 986.

PB87-1 79891 700,705

Programming the Parallel Processor.

PB87-1 80857 700,653

Transport Class 4 and Internet Protocol.

PB87-191391

700.675

700,656

700.639

Achieving Hash Table Searchers in One or Two Bucket
Probes.
PB87-1 93603 700.672

Workshop on Factory Communications, March 17-18,

1987,
PB87-1 95277 700.673

Methodology for Broadband Token Passing Bus Inter-

operability Testing,

PB87-1 95327 700.654

Data-Driven Automation. A Computer Architecture for

Small-Batch Manufacturing.

PB87-202974 701.026

Measurement of Fault-Tolerant Parallel Processors,

PB87-208328 700.655

Application Software Prototyping and Fourth Generation
Languages.
PB87-210332 700,674

Editor for Program Design.

PB87-218269

Fast, Message-Based Tagless Marking.

PB87-225363

Multiple Programs in One UNIX Process.

PB87-225439 700,676

Hardware-Assisted Multiprocessor Performance Measure-
ments,
PB87-226908 700,657

Tutorial on Programming in LEMM and MACFOR,
PB88-1 08667 700,678

Annotated Bibliography on Reliable System Design,

PB88-1 09848 700,679

Interactive Nonlinear Least Squares Program.
PB88-1 09855 700,680

Survey of OSI (Open Systems Interconnection) Network
Management Standards Activities.

PB88-1 10036 700,681

Multi-Microprocessor Guard Control Station.

PB88-1 10747 701,052

Performance Measurement Instrumentation for Multi-

processor Computers,
PB88-1 12313 700,659

Final NBS (National Bureau of Standards) Report for

CALS (Computer Aided Logistic Support), FY86,
PB88-1 13394 701,327

Guide on Data Entity Naming Conventions.
PB88-123799 700,682

NBS (National Bureau of Standards) Prototype Compiler
for Estelle.

PB88-124177 700,683

Internals Guide for the NBS (National Bureau of Stand-

ards) Prototype Compiler for Estelle.

PB88-124193 700,684

Recovering Files from a Damaged Files-1 1 Disk.

PB88-138961 700,685

Information Resource Dictionary System.
PB88-139100 700,001

NBS (National Bureau of Standards) Assistance to OSI
(Open Systems Interconnection) Product Development.
PB88-141130 700,706

Digitizing Documents: Guidelines for Image Quality.

PB88- 147335 700,713

Use of Simulation Data Sets for Assessing Interiaboratory

Pattern Recognition Accuracy.
PB88-147541 700.977

Applying Expert Systems to Building Standards.
PB88-147715 700111

Building and Sustaining Software Maintainability.

PB88-1 52426 700.686

Source Code Analyzer for Maintenance.
PB88-1 52434 700.687

Simple Tools to Automate Documentation.
PB88-1 52442 700.688

Validation, Verification, and Testing of Software: An En-
hancement to Software Maintainability.

PB88-1 52459 700.689

Implementation of OSI Protocols.

PB88-1 52475 700,707

Data Element Standards: Communication Standards for

End Users.
PB88-1 52657 700,690

Incremental Reconstruction of 3D Scenes from Multiple,

Complex Images.
PB88-1 52897 700,714

Draft Stable Implementation Agreements for Open Sys-
tems Interconnection Protocols. NBS (National Bureau of
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standards) Workshop for Implementors of Open Systems
Interconnection. Version 1 , Edition 0,

PB88-1 53663 700.691

System of Hardware and Software Developed for Size

Exclusion Chromatography,
PB88-1 53697 700,237

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. NBS (National Bureau of

Standards) Workshop for Implementors of Open Systems
Interconnection,
PB88-153713 700,692

Performance Improvements for ISO Transport.
PB88-1 53994 700,642

Performance Improvements for ISO Transport.
PB88-1 54000 700,643

AMRF (Automated Manufacturing Research Facility) Da-
tabase Report Format: Part Model,
PB88-1 55742 701,035

COMPUTER SECURITY
Security for Personal Computers: A Growing Concern.
PB87-162103 700,715

COMPUTER SOFTWARE
Interpretation Procedures for Federal Information Proc-
essing Standards for Software. Category: Software
Standard. Subcategory: Graphics.
FIPS PUB 29-2 700,701

Framework for Improving Software Maintenance
Throughout the Software Life Cycle.

PB87-1 50595 700,660

Report on the NBS (National Bureau of Standards) Soft-

ware Acceptance Test Workshop, April 1-2,1 986.
PB87-1 79891 700 705

Application Software Prototyping and Fourth Generation
Languages.
PB87-210332 700,674

COMPUTER SOFTWARE MAINTENANCE
Framework for Improving Software Maintenance
Throughout the Software Life Cycle.

PB87- 150595 700,660

Building and Sustaining Software Maintainability.

PB88-1 52426 700,686

COMPUTER SYSTEMS DESIGN
Final NBS (National Bureau of Standards) Report for

CALS (Computer Aided Logistic Support), FY86,
PB88-1 13394 701,327

COMPUTER SYSTEMS HARDWARE
Measurement of Fault-Tolerant Parallel Processors,
PB87-208328 700,655

Performance Measurement Instaimentation for Multi-

processor Computers,
PB88-112313 700,659

COMPUTER SYSTEMS PROGRAMS
Workshop on Factory Communications, March 17-18,

1987,
PB87-1 95277 700,673

COMPUTER VISION
Incremental Reconstruction of 3D Scenes from Multiple,

Complex Images.
PB88- 152897 700,714

COMPUTERIZED CONTROL SYSTEMS
Knowledge Representation Scheme for Processes in an
Automated Manufacturing Environment.
PB87-1 65809 701,020

NASA/NBS (National Aeronautics and Space Administra-
tion/National Bureau of Standards) Standard Reference
Model for Telerobot Control System Architecture
(NASREM).
PB88-123773 701,658

COMPUTERIZED MATERIALS DATA
Progress Towards a Computerized Materials Data
System.
PB87-162251 701,232

COMPUTING ARCHITECTURES
Data-Driven Automation. A Osmputer Architecture for

Small-Batch Manufacturing.
PB87-202974 701,026

CONCRETE
Effect of Geometry and Aggregate on the Reliability of

the Pullout Test.

PB87-161071 700,600

Finite Element Study of Transient Wave Propagation in

Plates,

PB87-231007 700, 120

Finite Element Study of the Interaction of Transient
Stress Waves with Planar Flaws,
PB87-231015 700,121

CONCRETE CONSTRUCTION
Construction Failures: Legal and Engineering Perspec-
tives.

PB87-2 19028 700.146

CONCRETE SLABS
Analysis of Shoring Loads and Slab Capacity for Multi-

story Concrete Construction.
PB87-1 64059 700,139

CONCRETE STRUCTURES
Durability Performance Criteria for Building Materials.

PB87-1 80873 700.118

CONCRETES
Application of CCRL Data in the Formulation of Precision
Estimates for Selected Cement Standards.
PB87-1 53086 700.599

Finite-Element Analysis of the Pullout Test Using a Non-
linear Discrete Cracking Approach.
PB87-219010 700.601

Measurement of the Setting Time and Strength of Con-
crete by the Impact-Echo Method,
PB88-1 11851 700.603

CONDENSATION
Mechanism of the Reactions of AlkyI Ions with Alkyla-

mines: Competing Proton Transfer and Condensation Re-
actions.

PB88-1 47293 700,286

CONDENSED PHASE
Extinction Coefficients of Triplet-Triplet Absorption Spec-
tra of Organic Molecules in Condensed Phases: A Least-
Squares Analysis,

PB88-1 12651 700,272

CONDENSING
Helium Condensation Observed in Small Angle Neutron
Scattering.

PB87-198081 701,589

CONDUCTION
Dropwise Evaporative Cooling of High Thermal Conduc-
tivity Materials.

PB87-233714 700,462

CONFIDENCE LIMITS
Confidence-Intervals for Inequality-Constrained Least-
Squares Problems, with Applications to 111 -Posed Prob-
lems.
PB87-218335 701,257

CONFIGURATION MIXING
Effects of Configuration Mixing on Computed Dielec-

tronic-Recombination Rates.

PB88-1 17403 700,481

CONSTITUTION
Presen/ation of the Declaration of Independence and the
Constitution of the United States.

PB88-144142 700,074

CONSTRUCTION COSTS
Graphical Approach to Discounted Payback.
PB88- 129903 700,113

CONSTRUCTION INDUSTRY
Defining 'Productivity'.

PB88-1 10770 700.003

Building Technology Publications, Supplement 10: 1985-
86.

PB88-1 10911 700,166

CONSTRUCTION MATERIALS
Application of CCRL Data in the Formulation of Precision
Estimates for Selected Cement Standards.
PB87-1 53086 700,599

Service Life Prediction from Accelerated Aging Test Re-
sults Using Reliability Theory and Life Testing Analysis.

PB87-1 53094 700,116

Durability Performance Criteria for Building Materials.

PB87-1 80873 700,118

RILEM: Reunion Internationale des Laboratoires d'Essais
et de Recherches sur les Materiaux et les Constructions.
PB87-233540 700, 123

Evaluation and Accreditation of Construction Materials
Laboratories.

PB88-1 10804 700,602

Standards for Building Materials, Equipment and Systems
Used in Detention and Correctional Facilities.

PB88- 153739 700,128

CONSUMER AFFAIRS
Report of the National Conference on Weights and
Measures (72nd), 1 987.
PB88- 123740 700,180

CONTACT RESISTANCE
Innovative Measurement of Specific Contact Resistivity

Confirms Lower Aluminum-Silicon Contact Resistance.
PB88-109137 700,817

CONTAINERLESS MELTS
Transient Heat Transfer and Thermophysical Properties
Measurements in Low Gravity.

PB88- 152772 701,650

CONTAINERS
Evaluation and Compilation of DOE (Department of

Energy) Waste Package Test Data. Biannual Report: De-
cember 1985-July 1986 (RE-ANNOUNCEMENT of PB87-
149787 - see notes field for explanation),

PB88-122429 701,351

CONTRACTS
Final NBS (National Bureau of Standards) Report for

CALS (Computer Aided Logistic Support), FYSe,
PB88- 113394 701.327

CONTRAST MATCHING
SANS (Small Angle Neutron Scattering) and SAXS (Small

Angle X-ray Scattering) Studies on Molecular Conforma-
tion of a Block Polymer in Microdomain Space. 2. Con-
trast Matching Technique.
PB88-140934 700,589

CONTROL EQUIPMENT
Plan for the Development of Test Procedures for Differ-

ential Temperature Controllers Used in Solar Energy Sys-
tems.

PB88-139001 700,913

CONTROL SYSTEMS
Programming a Hierarchical Robot Control System.
PB88-139019 701,071

CONTROL SYSTEMS DESIGN
Hierarchical Control for Robots and Teleoperators.
PB88-141247 701,073

CONTROLLERS
Plan for the Development of Test Procedures for Differ-

ential Temperature Controllers Used in Solar Energy Sys-
tems.
PB88-139001 700,913

CONVECTION
Convection-Induced Dislortion of a Solid-Liquid Interface.
PB87-161634 700,353

Thermosolutal Convection during Directional Solidifica-

tion. 2. Flow Transitions.

PB87-1 79396 701,196

COOLING FLOWS
Numerical Models of Star Formation in X-ray Cluster
Cooling Flows.

PB88-1 17387 700,016

Determining Star Formation Rates in X-ray Cluster Cool-
ing Flows.

PB88-1 17395 700,017

COOLING LOAD
Effect of Wall Mass on the Summer Space Cooling of
Residences.
PB87-1 73761 700,087

COORDINATES
Position Location Using Sequential GPS Measurements.
PB88-1 38979 701,337

COPPER
Systematics of Alloying Behavior of the Noble Metals.

DE86000031 701, 183

Mg-like Spectrum of Cu XVIII.

PB87-151296 700,242

Properties of Electrodeposited Co-Cu Multilayer Struc-
tures.

PB87-1 96358 701,472

Comparison of Isotope Dilution Mass Spectrometric
Methods for the Assay of Copper in Copper Ore Refer-
ence Materials.

PB87-230801 700.596

Heats of Adsorption of Atomic C, N, and O on Ni(IOO)
and Cu(IOO) from a (Z+ 1) Core-Level Shift Analysis
(Summary Abstract).

PB87-233508 700,457

Creep Cavities in Copper: An Ultrasonic-Velocity and
Composite-Modeling Study.
PB88-1 17676 701,204

Thermal Conductivity.

PB88-1 17692 701,619

Influence of Atomic CoiTugations on Alkali Chemisorption
(Summary Abstract).

PB88-147251 700,514

Energy Dependence of Electron Inelastic Mean Free
Paths.

PB88-1 52343 701,529

COPPER ALLOYS
Aluminum-Copper System.
PB87-149811 701,185

Effects of Sliding Motion and Tarnish Films on the Break-
in Behavior of Three Copper Alloys.

PB87-201737 701,200

Microstructural Studies on Supercooled Sub-Micrometer
Powder Particles.

PB88-121942 701,205

Measurements and Interpretations of Sliding Wear
Damage in Metals.

PB88-1 29853 701,171

Spin Density Waves in Cu-Mn.
PB88-139043 701,517

COPPER IONS
Excitation Rate Coefficient Measurements of Cu XIII and
Cu XVII Ions.

PB87-1 53870 701,436

Magnetic-Dipole Wavelength Measurements in the n= 3

Configurations of Highly Ionized Cu, Zn, Ga, As, Kr, and
Y.

PB87-219192 701,596

COPPER LANTHANUM STRONTIUM OXIDES
Electron Tunneling Measurement of the Energy Gap in a
La-Sr-Cu-O Superconductor.
PB88-1 10648 701,500

Electron Tunneling Measurements of High Tc Com-
pounds Using Break Junctions.

PB88-1 17569 701,504

COPPER MANGANESE ALLOYS
S|)in Density Wave Magnetism in Copper-Manganese

PB87-165783 701,461

COPPER NICKEL ALLOYS
Magnetic Properties of Electrodeposited Copper-Nickel
Composition-Modulated Alloys.
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CRYSTAL STRUCTURE

PB87-218319 701.485

CORE EXCITED STATES
Accurate Energies for the 4p (5)5s5p Quartet S(3/2) and

4p (5)5s4d Quartet P(5/2) Levels of Neutral Rubidium
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and 33% Li20-67% Si02 Glasses.
PB87-163739 701.099

Anaerobic Corrosion of Iron and Steel: A Novel Mecha-
nism.

PB87-197745 701.161

Statistical Analysis of the Fluctuations of the Passive Cur-
rent.

PB88-1 29846 701.147

CORROSION DATA CENTER
Computer Assisted Con-osion Data Evaluation and Dis-

semination.
PB87-161592 701.145

COSMIC NEUTRINOS
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Subcommittee E06.81 on Building Economics.
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CRESSULA PORTULACEA
Dielectric Properties of Biological Tissue (Crassula portu-

lacea) from 0.01 to 1 Billion Hz.
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CRIMINAL JUSTICE
Evaluation of Electronic Monitoring Devices,
PB87-1 52302

CRIMINOLOGY
Evaluation of Electronic Monitoring Devices,
PB87- 152302
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Radiological Instrument.
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Development of Standards for Superconductors, Interim

Report January-December 1985,
PB87-208559 701.484

Transport Critical-Current Characteristics of

Y1 Ba2Cu30x.
PB88-1 55437 701.536
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Thermodynamic Properties of Manganese and Molybde-
num,
PB88-1 12552 700.262

CRITICAL PHENOMA
Crossover Description for the Thermodynamic Properties
of Fluids in the Critical Region.
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CRITICAL PHENOMENA
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PB88-109335 700.469
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PB88-120902 701,298
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Metrology for Electromagnetic Technology: A Bibliogra-
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Security for Personal Computers: A Growing Concern.
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Interaction of Flows with the Crystal Melt Interface.
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Observations of the Diffraction of Evanescent X Rays at

a Crystal Surface.
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PB87-224523 701,487

Structural Model for Octacalcium Phosphate-Succinate
Double Salt.
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Modulations.
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Observations of the Diffraction of Evanescent X Rays at

a Crystal Surface.
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Glass Temperature of Polymer Rings.
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Guide on Data Entity Naming Conventions.
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End Users.
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Description,
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DECOMPOSITION
Application of a New High Temperature Reactor to Uni-
molecular Decompositions.
PB87- 1 62285 700,362
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PB87-1 79347 700,210

Core-Exciton-lnduced Desorption from MgO.
PB87-233474 700,456

Use of Angle Resolved Electron and Photon Stimulated

Desorption for the Determination of Molecular Structure

at Surfaces.
PB88-1 10846 700,475

Laser Probing of Gallium Atom Interactions with Silicon

(100) Surfaces.

PB88-151998 700,527

DESULFOVIBRIO
Role of Phosphorus and Hydrogen Sulfide in the Anaero-
bic Corrosion of Iron and the Possible Detection of This

Conrosion by an Electrochemical Noise Technique.
PB87-1 72763 701,146

DETECTORS
Magnetoresistive Skin for Robots.
PB87-161113

PB87-191177 701,584

DIELECTRONIC RECOMBINATION
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PB88-130315 700.883

Center for Electronics and Electrical Engineering Techni-

cal Publication Announcements Covering Center Pro-

grams, January to March 1987, with 1987 CEEE Events

Calendar,
PB88- 130323 700.884

ELECTRONICS MATERIALS
Activation Analysis of Electronics Materials.

PB87-1 49829 700. 187

ELECTRONS
Excitation of the 1s(5) and 1s(4) Levels of Neon by Low-

Energy Electrons.

PB88-121132 700.490

Proposed Formula for Electron Inelastic Mean Free Paths

Based on Calculations for 31 Materials.

PB88-1 52368 701.531

Energy Loss and Range of Electrons.

PB88-1 52673 701.321

Electron and Photon Transport in Multi-Layer Media;

Notes on the Monte Carlo Code ZTRAN,
PB88- 156724 701.654

ELECTROOPTIC SAMPLERS
Waveform Standards for Electrooptics: A Pulse Duration

Comparison.
PB87-233326 701.408

ELECTROOPTICS
Limits to the Precision of Electro-Optic and Magneto-
Optic Sensors.
PB87-212536 700.859

Assessment of Future Optical Measurements of Voltage
and Current in Electric Power Systems.
PB88-1 17643 700.877

ELEVATORS (LIFTS)

Elevator Piston Effect and the Smoke Problem.
PB87-1 97802 700.947

Elevators as a Means of Fire Escape.
PB87-233771 700. 106

ELLIPSOMETERS
Ellipsometric Instrumentation for Optical Metrology of

Thin Films.

PB87-200358 700.805

ELLIPTIC FUNCTIONS
Further Results on Generalized Elliptic-Type Integrals.

PB88-141049 701.239

ELLIPTICAL GALAXIES
Steady State Cooling Flow Models for Normal Elliptical

Gslsixiss

PB88-1 40868 700.062

Simple Cooling Flow Model for X-ray Coronae Around El-

liptical Galaxies.

PB88- 140876 700,063

EMERGENCIES
Theory and Application of Expert Systems in Emergency
Management Operations: Proceedings of a Symposium
held at the Department of Commerce, Washington, DC,
April 24-25, 1985.

PB87-148516 701.661

Expert Systems and Emergency Management: An Anno-
tated Bibliography.

PB87-1 52104 701.662

EMERGENCY SERVICES
Theory and Application of Expert Systems in Emergency
Management Operations: Proceedings of a Symposium
held at the Department of Commerce, Washington, DC.
April 24-25, 1985.
PB87-148516 701.661

EMERGENCY VEHICLES
Susceptibility of Emergency Vehicle Sirens to External

Radiated Electromagnetic Fields.

PB87-1 97885 701,665

EMISSION
Theoretical (A sup 1)(A sub 2)"-(X sup 1)(A sub 1) Ab-

sorption and Emission Spectrum of Ammonia.
PB88-121140 700.491

EMISSION RATES
Methods for Accurate Determination of Emission Rate

and Trap Concentration with Application to Platinum-

Doped Silicon.

PB87-233342 700.453

EMULSION
Batch Extraction of Amines Using Emulsion Liquid Mem-
branes: Importance of Reaction Reversibility.

PB87-231361 700.449

ENAMEL
Enhanced Enamel F Uptake by Monocalcium Phosphate
Monohydrate Gels.

PB88-1 20910 701.299

ENAMEL FLUID
Ultramicro Analysis of the Fluid in Human Enamel during

In vitro Caries Attack by Hydrochloric Acid.

PB87-219176 701.292

ENAMELS
Dental Adhesive Bonding.

PB88-1 22072 700.079

ENCLOSURES
Users' Guide to FIRST (Fire Simulation Technique), a
Comprehensive Single-Room Fire Model,

PB88-1 11810 700.624

ENERGY ABSORPTION
Energy Deposition by Electron, Bremsstrahlung, and (60)

Co Gamma-Ray Beams In Multi-Layer Media.

PB87-203931 701.593

ENERGY CONSERVATION
Comprehensive Guide for Least-Cost Energy Decisions,

PB87-180253
™"
700.089

NBSLCC Program (for Microcomputers).

PB87-1 84750 700.090

Energy Prices and Discount Factors for Life-Cycle Cost

Analysis: Annual Supplement to NBS (National Bureau of

Standards) Handbook 135 and NBS Special Publication

709, 1987 Edition.

PB88-109913 700.902

Allocating Funds among Projects with Variable Designs

and Sizes.

PB88-129887 700,097
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ENERGY CONSERVATION & PRODUCTION
Workshop on Service Life of Solar Collector Components
and Materials Held at Lyngby, Denmark on 6 December
1983: Proceedings. Summaries.
DE86006907 700,918

Application of Transparent Enclosure Tfieory to Solar

Energy Absorption by Cylindrical-Tubes in Sunspaces.
PB87-151627 700,919

Investigation of the Degradation of Aqueous Ethylene

Glycol and Propylene Glycol Solutions Using Ion Chroma-
tography.

PB87-1 53078 700.920

Hazardous Waste Aspects of MSW Combustion.
PB87-167185 700,938

Coherent Scattering of Low Energy Neutrinos from Mac-
roscopic Objects.

PB87-1 73779 701,576

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis: Annual Supplement to NBS (National Bureau of

Standards) Handbook 135 and NBS Special Publication

709, 1987 Edition.

PB88-109913 700,902

Testing and Rating Solar Domestic Hot Water Systems
Using ASHRAE (American Society of Heating, Refrigera-

tion and Air-Conditioning Engineers) Standard 95-1981.

PB88-122130 700,093

Study of Three Measures for Energy Efficiency of Fossil

Fueled Furnaces and Boilers.

PB88-1 30307 700,900

Life-Cycle Costing Manual for the Federal Energy Man-
agement Program: A Guide for Evaluating the Cost Effec-

tiveness of Energy Conservation and Renewable Energy
Projects for New and Existing Federally Owned and
Leased Buildings and Facilities,

PB88-138227 700.901

Plan for the Development of Test Procedures for Differ-

ential Temperature Controllers Used in Solar Energy Sys-

tems.
PB88-1 39001 700,913

Energy Related Inventions Program.
PB88-147186 700,009

ENERGY EFFICIENCY
Performance of Instantaneous Gas-Fired Water Heaters,

PB87-200390 700, 102

Fenestration Design for Building Atria,

PB88-1 28640 700,095

Study of Three Measures for Energy Efficiency of Fossil

Fueled Furnaces and Boilers.

PB88-1 30307 700,900

ENERGY GAP
Electron Tunneling Measurement of the Energy Gap in a
La-Sr-Cu-O Superconductor.
PB88-1 10648 701,500

ENERGY LEVELS
Accurate Energies for the 4p (5)5s5p Quartet S(3/2) and
4p (5)5s4d Quartet P(5/2) Levels of Neutral Rubidium
(Rb I).

PB87-233722 700,463

Spectral Data for Molybdenum Ions, Mo Vl-Mo XLII,

PB88-1 12677 700.308

ENERGY SAVING PRODUCTS
Energy Related Inventions Program.
PB88-147186 700.009

ENERGY TRANSFER
Rate Data for Inelastic Collision Processes in the Diato-

mic Halogen Molecules. 1 986 Supplement,
PB88-1 56476 700,557

ENGINEERING
KWIC Index of U.S. Voluntary Engineering Standards.
PB87-133377 701,008

SEES (Strength Evaluation of Existing Structures): An
Expert System for the Strength Evaluation of Existing

Structural Members.
PB88-1 53770 701,546

ENGINEERING DATA
Engineering Property Data~A National Priority.

PB88-1 37062 700.008

ENGINEERING/PRODUCT/INFORMATION STANDARDS
KWIC Index of U.S. Voluntary Engineering Standards.
PB87-1 33377 701.008

NBS (National Bureau of Standards) Voluntary Product
Standard: American Softwood Lumber Standard (Amend-
ed 1986).
PB87-158564 701,231

GATT (General Agreement on Tariffs and Trade) Stand-
ards Code Activities of the National Bureau of Standards
1986.
PB87-173415 700,182

Susceptibility of Emergency Vehicle Sirens to External
Radiated Electromagnetic Fields.

PB87-197885 701.665

Development of Standards for Superconductors, Interim
Report January-December 1 985,
PB87-208559 701,484

Proceedings of Conference of Standards and Trade, May
5, 1987,
PB87-214128 700.183

Mobile FM Transceivers.

PB87-233888 700.651

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Assessor Selection and Training,

PB88-1 13725 700,997

Surveillance of Accredited Laboratories under Procedures
of the National Voluntary Laboratory Accreditation Pro-

gram (NVLAP),
PB88-1 13733 700.998

Uniform Laws and Regulations as Adopted by the Nation-

al Conference on Weights and Measures (72nd), 1987.

PB88-123724 701,063

Report of the National Conference on Weights and
Measures (72nd), 1987.
PB88-1 23740 700,180

Institute for Materials Science and Engineering, Fracture

and Deformation Division: Technical Activities 1 987.

PB88-153622 700.991

Barriers Encountered by U.S. Exporters of Telecommuni-
cations Equipment,
PB88-153630 700.184

Strategies for Implementing IGES (Initial Graphics Ex-

change Specification) for the Operations of NAVFAC
(Naval Facilities Engineering Command).
PB88-157680 701,017

In situ Fluorescence Monitoring of the Viscosities of Par-

ticle-Filled Polymers in Flow.

PB88-1 57698 700,633

ENGINEERS
Beginning at a Government Agency.
PB88- 138862 700.076

ENTHALPY
Thermochemical Measurements on Rubidium Com-
pounds: A Comparison of Measured Values with Those
Predicted from the NBS (National Bureau of Standards)

Tables of Chemical and Thermodynamic Properties,

PB88-1 12537 700,260

Standard Thermodynamic Functions of Gaseous Polyato-

mic Ions at 100-1000 K,

PB88-1 12545 700.261

Evaluation of Binary Excess Enthalpy Data for the Metha-
nol -i- Hydrocarbon Systems,
PB88- 112644 700.271

International Equations for the Saturation Properties of

Ordinary Water Substance,
PB88-1 56468 700.556

ENTHALPY INCREMENT
High-Temperature Vaporization Behavior of Oxides II.

Oxides of Be, Mg, Ca. Sr, Ba, B, Al, Ga, In, Tl, Si, Ge,
Sn, Pb, Zn, Cd, and Hg,
PB88-1 12701 700.274

ENTROPY
Standard Thermodynamic Functions of Gaseous Polyato-

mic Ions at 100-1000 K,

PB88-1 12545 700.261

International Equations for the Saturation Properties of

Ordinary Water Substance,
PB88-1 56468 700.556

ENVIRONMENTAL STUDIES: POLLUTION MEASUREMENT
Role of Phosphorus and Hydrogen Sulfide in the Anaero-
bic Corrosion of Iron and the Possible Detection of This
Corrosion by an Electrochemical Noise Technique.
PB87-1 72763 701,146

Characterization of Microenvironments and the Degrada-
tion of Archival Records: A Research Program,
PB88-1 28996 700.096

Urban Atmospheric (14)CO and (14)CH4 Measurements
by Accelerator Mass Spectrometry.
PB88-1 52889 700.935

Indoor Air Quality Modeling, Phase 2 Report. Residential

Indoor Air Quality Simulation,

PB88-1 53671 700,936

ENVIRONMENTAL TRANSPORT
Monitoring the Fate of Chlorine from MSW (Municipal

Solid Waste) Sampling through Combustion. Part 1 . Anal-

ysis of the Waste Stream for Chlorine.

PB88-1 55429 700,941

ENZYMES
Nuclear Magnetic Resonance and Neutron Diftraction

Studies of the Complex of RNase A with Uridine Vana-
date, a Transition-State Analog.
PB88- 129655 701,269

Thermodynamics of the Conversion of Aqueous L-Aspar-
tic Acid to Fumaric Acid and Ammonia.
PB88-138904 701,272

EPIFLUORESCENCE MICROSCOPY
Use of Epifluorescence Microscopy for Characterizing the
Activity of 'Thiobacillus ferrooxidans' on Iron Pyrite.

PB87-233557 701.305

EPITAXY
BCC (Body-Centered Cubic) and FCC (Face-Centered
Cubic) Forms of Eu Epitaxially Grown on Re Surfaces.
PB87-233466 701.494

Importance of Multiple Scattering in X-ray Photoelectron
and Auger Electron Diffraction in Crystals (Summary Ab-
stract).

PB87-233490 700.305

X-ray Photoelectron and Auger Electron Fon«ard Scatter-

ing: A Structural Probe for Studying Ultrathin Epitaxial

Films and Interfaces (Summary Abstract).

PB88-1 34556 701,513

EPOXY LAMINATES
Fractographic Analysis of Interlaminar Fracture.

PB88- 152087 701,140

EPOXY RESINS
Novel Fluorescence Method for Cure Monitoring of Epoxy
Resins.

PB87-1 96903 700.574

Cure Monitoring of Epoxy Resins by Fluorescence Re-
covery After Photobleaching.
PB87-1 96911 700,575

Molecular Mechanism of Deformation in Epoxles~A Neu-
tron Scattering Study.

PB88-1 34630 701,224

Monitoring Elastic Stiffness Degradation in Graphite/

Epoxy Composites.
PB88-1 53937 701.142

EQUATION OF STATE
Crossover from Singular to Regular Thermodynamic Be-
havior of Fluids in the Critical Region.
PB88-1 09343 700.470

Thermophysical Properties of Fluids. 2. Methane, Ethane,
Propane, Isobutane, and Normal Butane,
PB88-156443 700.554

EQUILIBRIUM FLOW
Mutual Diffusion Constant of Binary, Isotopic Hard-
Sphere Mixtures: Molecular Dynamics Calculations Using
the Green-Kubo and Steady-State Methods.
PB88- 152996 700.548

EQUIPMENT
Bamers Encountered by U.S. Exporters of Telecommuni-
cations Equipment,
PB88-1 53630 700.184

EQUIVALENCE PRINCIPLE
Polarized-Body Experiments and Equivalence Principles.

PB87-180915 701.578

EQUIVALENT CIRCUITS
Modeling a Voltage-Locked Josephson Junction Array

Amplifier: Gain, Input Impedance, and Bandwidth.
PB87-1 53839 700,738

ERBIUM 166

Gamma-Ray Multipole Mixing Ratios Using Orientation:

166 Er.

PB87-151858 701,557

ERBIUM HOLMIUM RHODIUM BORIDES
Absolute Measurement of the Ordered Magnetic Moment
in Holmium-Rich (Er(1-x)Ho(x))Rh4B4.

PB87-1 98099 701,480

ERBIUM PALLADIUM TIN

Antiferromagnetic Structure of the Cubic Superconductor
ErPd2Sn.
PB87-1 98065

ERROR ANALYSIS
Two Theories of Experimental Error,

PB87-2 13484

Fundamentals of Error Analysis.

PB88-1 52335

701,478

701,256

701,261

ERRORS
Note on the Effect of Ignoring Small Measurement Errors

in Precision Instrument Calibration.

AD-A159 104/9 701,251

Clinical Electrolyte Potentiometry: Sources of Error, Ref-

erence Methods and Materials.

PB88-137070 701,279

ESCAPE SYSTEMS
Elevators as a Means of Fire Escape.
PB87-233771 700, 106

ESTELLE SYSTEM
NBS (National Bureau of Standards) Prototype Compiler
for Estelle.

PB87-171880 700,668

User Guide for the NBS (National Bureau of Standards)
Prototype Compiler for Estelle.

PB87-171898 700,669

NBS (National Bureau of Standards) Prototype Compiler
for Estelle.

PB88-124177 700,683

Internals Guide for the NBS (National Bureau of Stand-
ards) Prototype Compiler for Estelle.

PB88-124193 700,684

ETHANE
Thermal Conductivity Surface for Mixtures of Methane
and Ethane.
PB87-197893 700,405

Decay Rate of Critical Fluctuations in Ethane -i- Carbon
Dioxide Mixtures Near the Critical Line Including the Criti-

cal Azeotrope.
PB88-141197 700,509

ETHER/BIS (ANTHRYLMETHYL)
Application of a Photodimerizable Probe to the Forced
Rayleigh Scattering Technique for Measurement of Self-

Diffusion of Polymer Chains.
PB87-1 53284 700.566
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ETHER/BUTYL-METHYL
Thermal Decomposition of Ions. 2. Pyrolysis of Protonat-

ed t-Butylmethylether at ttie Low Pressure Limit. Activa-

tion Efficiencies for Various Bath Cases.
PB87-162301 700,364

ETHERS
Thermal Decomposition of Ions. 1. Pyrolysis of Protonat-
ed Ethers. Activation Energies and A Factors.

PB87-1 62293 700,363

Ionic Hydrogen Bond. 3. Multiple NH(1 + )...0 and
CH(delta + )...0 Bonds. Complexes of Ammonium Ions
with Polyethers and Crown Ethers.

PB88- 110713 700,472

ETHYL ALCOHOL LASERS
Frequency Measurement of the Solitary Ethyl Alcohol
Laser Line.

PB87-161733 701,389

ETHYLENE COPOLYMERS
Creep and Recovery Behavior of a Linear High Density
Polyethylene and an Ethylene-Hexene Copolymer in the
Region of Small Uniaxial Deformations.
PB88-147145 701,225

ETHYLENE GLYCOL
Investigation of the Degradation of Aqueous Ethylene
Glycol and Propylene Glycol Solutions Using Ion Chroma-
tography.

PB87-1 53078 700,920

Mass Spectrometric Investigation of the Thermal Oxida-
tive Reactivity of Ethylene Glycol.

PB88-129721 700,497

EVACUATING (TRANSPORTATION)
Elevator Piston Effect and the Smoke Problem.
PB87-1 97802 700,947

EVAPORATIVE COOLING
Transient Cooling of a Hot Surface by Droplets Evapora-
tion, March 1986-March 1987,
PB88- 153341 700,949

EXCAVATION
New Concepts for Construction Practice Standards for

Excavations.
PB87-1 64042 700,112

EXCESS VOLUME
Evaluation of Binary Excess Volume Data for the Metha-
nol -f- Hydrocarbon Systems,
PB88-1 12636 700,270

EXCITATION
Magnetic Excitations in Transition Metals.

PB87-151478 700,337

Excitation Rate Coefficient Measurements of Cu XIII and
Cu XVII Ions.

PB87-1 53870 701,436

Electron-Impact Excitation of Ions in the Magnesium Se-
quence. II. S V, Ar VII, Ca IX, Cr XIII, and Ni XVII.

PB87-163812 700,368

Electron-Impact Excitation of the Resonance Transition in

Be (-F 1): An 'ab initio' Treatment of Core-Correlation
and -Polarization Effects.

PB87-1 65684 700,373

Electron Impact Ionization of B(2-i- ) and 0(5 -i- ): Excita-

tion-Autoionization In Li-Like Ions.

PB87-1 73696 700,383

Rotational and Vibrational Excitation of Molecules by
Low-Energy Electrons.

PB87-224069 700,436

Vibrational Excitation In Molecule-Surface Collisions. Ana-
lytical Modeling versus Classical Trajectories.

PB87-224150 700,437

EXCITONS
Core-Exciton-lnduced Desorption from MgO.
PB87-233474 700,456

EXHAUST EMISSIONS
Source Apportionment of Carbonaceous Combustion
Products by Micro-Radiocarbon Measurements for the In-

tegrated Air Cancer Project (lACP).

PB88-1 52871 700,934

EXHAUST SYSTEMS
Laboratory Design for the Safe Distillation of Acids.
PB88-1 09087 700,222

EXPANDED PLASTICS
Thermal and Mechanical Properties of Polyurethane
Foams at Cryogenic Temperatures.
PB87-197950 701,220

EXPERIMENTAL DESIGN
Planning of Comparative Experiments.
PB87- 165759 701,255

EXPERT SYSTEMS
Theory and Application of Expert Systems in Emergency
Management Operations: Proceedings of a Symposium
held at the Department of Commerce, Washington, DC,
April 24-25, 1985.
PB87-148516 701,661

Expert Systems and Emergency Management: An Anno-
tated Bibliography.

PB87-152104 701,662

Programming Languages for Knowledge-Based Systems.
PB87-1 57228 700,664

Applying Expert Systems to Building Standards.

PB88-147715 700,111

SEES (Strength Evaluation of Existing Structures): An
Expert System for the Strength Evaluation of Existing

Structural Members.
PB88-1 53770 701,546

EXPLOSIVES
Effects of Pressure and Temperature on the Thermal De-
composition Rate and Reaction Mechanism of Beta-Oc-
tahydro-1 ,3,5,7-Tetranitro-1 ,3,5,7-Tetrazocine.

PB87-232013 700,452

EXPONENTIAL FUNCTIONS
Generalized Exponential and Logarithmic Functions.
PB87-164117 701,235

EXPORT
Barriers Encountered by U.S. Exporters of Telecommuni-
cations Equipment,
PB88-1 53630 700,184

EXPOSURE
Effects o! Exposure to Single or Multiple Combinations of

the Predominant Toxic Gases and Low Oxygen Atmos-
pheres Produced in Fires.

PB88-141262 700,628

EXTINCTION COEFFICIENT
Extinction Coefficient of H2CC((sup 3)B(sub2)) at 137
nm.
PB88-1 38920 700,503

EXTINCTION COEFFICIENTS
Extinction Coefficients of Triplet-Triplet Absorption Spec-
tra of Organic Molecules in Condensed Phases: A Least-
Squares Analysis,

PB88-1 12651 700,272

EXTINGUISHING
Transient Cooling of a Hot Surface by Droplets Evapora-
tion, March 1 986-March 1 987,
PB88-1 53341 700,949

EXTRACTION
Batch Extraction of Amines Using Emulsion Liquid Mem-
branes: Importance of Reaction Reversibility.

PB87-231361 700,449

FABRY-PEROT CAVITIES
Response of a Fabry-Perot Cavity to Phase Modulated
Light.

PB88-121108 701.422

FACILITIES
Automated Manufacturing Research Facility at the Na-
tional Bureau of Standards.
PB87-232039 701.030

FACILITIES MANAGEMENT
Internal Revenue Service Post-of-Duty Location Modeling
System - Programmer's Manual for Pascal Solver,

PB87-165163 700,005

Internal Revenue Service Post-of-Duty Location Modeling
System - Programmer's Manual for Fortran Driver,

PB87-165171 700,006

FACTORY AUTOMATION
Hierarchical Control and Real-Time Optimization in Auto-
mated Manufacturing Systems.
PB87-161196 701,044

Hierarchical Decision-Making in the Factory of the Future,
PB87-1 72961 701,021

Standardization Suggested by the AMRF - A Research
Testbed for the Factory of the Future.

PB88-122064 701,049

FAILURE
Construction Failures: Legal and Engineering Perspec-
tives.

PB87-219028 700,146

Finite Element Study of Transient Wave Propagation in

Plates

PB87-231007 700,120

Finite Element Study of the Interaction of Transient
Stress Waves with Planar Flaws,
PB87-231015 700,121

FAILURE ANALYSIS
Computer Assisted Corrosion Data Evaluation and Dis-

semination.

PB87-161592 701.145

Evaluation of Cracking in Aluminum Cylinders.
PB87-201398 701.199

Crack-Interface Grain Bridging as a Fracture Resistance
Mechanism in Ceramics: 1 . Experimental Study on Alumi-

na.

PB87-203915 701.109

Calibration of Acoustic Emission Transducers: Compari-
son of Two Methods,
PB87-233987 701.059

FAR INFRARED
Far-Infrared Laser Magnetic Resonance Spectrum of the
(17)OH Radical: Determination of Nuclear Hyperfine Pa-
rameters.

PB87-203030 700.215

Measurement and Analysis of the Far Infrared Absorption
Spectrum of the Gaseous Mixture H2-CH4.
PB88-1 20977 700.309

FAR INFRARED RADIATION
Optically Pumped (13)CH2F2 Laser: Wavelength and Fre-

quency Measurements.

PB87-233359 701.409

Measurements of New FIR Laser Lines in CD30D.
PB87-233367 701.410

Review of Frequency Measurements of Optically Pumped
Lasers from 0.1 to 8 THZ.
PB88-121025 701.421

Tunable Far Infrared Laser Spectroscopy.
PB88-1 53945 700,551

FAR INFRARED SPECTRUM
Far-Infrared Spectrum of Sodium Hydride.
PB87-203048 700.216

FAR ULTRAVIOLET RADIATION
Far Ultraviolet Detector Standards,
PB87-181277 700,767

NBS (National Bureau of Standards) Measurement Serv-
ices: Far Ultraviolet Detector Standards.
PB87-227609 700.768

XUV Radiometric Standards at NBS (National Bureau of
Standards).

PB88-141395 701.429

FAULT DETECTION
Measurement of Fault-Tolerant Parallel Processors,
PB87-208328 700,655

FAULT TOLERANT COMPUTING
Annotated Bibliography on Reliable System Design,
PB88-1 09848 700.679

FEDERAL BUILDINGS
Seismic Design Guidelines for Federal Buildings,

PB87-161204 700,138

Pressurization Testing of Federal Buildings.

PB87-161899 700.085

Life-Cycle Costing Manual for the Federal Energy Man-
agement Program: A Guide for Evaluating the Cost Effec-

tiveness of Energy Conservation and Renewable Energy
Projects for New and Existing Federally Owned and
Leased Buildings and Facilities,

PB88-1 38227 700.901

FEDERAL INFORMATION PROCESSING STANDARDS
Codes for the Identification of the States, the District of

Columbia and the Outlying Areas of the United States,
and Associated Areas. Category: Data Standards and
Guidelines. Subcategory: Representations and Codes.
FIPSPUB 5-2 700.702

COBOL. Category: Software Standard. Subcategory: Pro-
gramming Language.
FIPSPUB-21-2 700.700

Interpretation Procedures for Federal Information Proc-
essing Standards for Software. Category: Software
Standard. Subcategory: Graphics.
FIPS PUB 29-2 700.701

Representation of Geographic Point Locations for Infor-

mation Interchange. Category: Data Standards and
Guidelines. Subcategory: Representations and Codes;
Earth Science Series.

FIPS PUB 70-1 700.703

Ada. Category: Software Standard. Subcategory: Pro-

gramming Language.
FIPS PUB 119 700.693

Guideline on Functional Specifications for Database Man-
agement Systems. Category: Software. Subcategory;
Data Management Applications.

FIPS PUB 124 700.694

MUMPS. Category: Software Standard. Subcategory: Pro-

gramming Language.
FIPS PUB 125 700.695

Database Language NDL (Network Database Language).
Category: Software Standard. Subcategory: Database.
FIPS PUB 126 700,696

Database Language SQL (Structured Query Language).
Category: Software Standard. Subcategory: Database.
FIPS PUB 127 700.697

Computer Graphics Metafile (CGM). Category: Software
Standard. Subcategory: Graphics.
FIPS PUB 128 700,698

Optical Character Recognition (OCR) - Dot Matrix Char-
acter Sets for OCR-MA. Category: Hardware Standard.
Subcategory: Character Recognition.

FIPS PUB 129 700,699

Verifying Conformance to the X.25 Standard.
PB87-1 64067 700,704

FEE SCHEDULES
NBS (National Bureau of Standards) Calibration Services

Users Guide: Fee Schedule.
PB87-210654 700,994

FERRIC MOLYOATE
Structure of the Lithium Insertion Compound
Li2Fe2(Mo04)3 from Neutron Powder Diffraction Data.
PB87-1 73803 700.385

FERRITES
High Resolution Electron Microscopy Study of Irradiation

Induced Defects in the B"'-Phase of Potassium Ferrite.

PB87-149480 701,447

FERROELASTICITY
Modeling of Chain Twist Boundaries in Polyvinylidene

Fluoride as a Mechanism for Ferroelectric Polarization.

PB87-152914 701,217
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FIRE RESEARCH

FERROMAGNETIC MATERIALS
Spin Stiffness Anomaly in the Reentrant Spin-Glass

(Fe(0.25)Ni(0.75))(0.75)P(0.16)B(0.06)AI(0.03).

PB88-141361 701,524

FIBER COMPOSITES
Elastic-Wave Surfaces in Anisotropic Media.

PB88-122197 701,137

FIBER OPTICS
Pressure and Temperature Insensitive Glass and Optical

Coatings and Fibers Ttierefrom.

PATENT-4 709 987 700,635

Standard Measurement Procedures for Characterizing

Single-Mode Fibers.

PB87-1 79438 701.396

Limits to the Precision of Electro-Optic and Magneto-
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mated Manufacturing Systems,
PB87-161196 701.044

Integration of Material Buffering Devices in an Automated
Factory.

PB87-202933 701,025

INDUSTRIES
Infratechnologies and the Role of Government.
PB87-151973 700,004

INEQUALITIES
Jensen's Inequality for General Location Parameter.
PB87-162145 701,254

INFANT NUTRITION
Dynamics of Calcium Metabolism in Infancy and Child-

hood. 1. Methodology and Quantification in the Infant.

PB87-149852 701,309

INFORMATION MANAGEMENT
Information Resource Dictionary System.
PB88-139100 700.001

Data Element Standards: Communication Standards for

End Users.

PB88-1 52657 700,690

INFORMATION RESOURCE MANAGEMENT
Data Base Directions: Information Resource Management
- Making It Work. Proceedings of a Workshop on Infor-

mation Resource Management (IRM) Held at Fort Lau-
derdale, Florida on October 21-23. 1985.
PB87-1 56725 701,005

INFORMATION SYSTEMS
Codes for the Identification of the States, the District of
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Guidelines. Subcategory: Representations and Codes.
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Workshop on Factory Communications, March 17-18,

1987,
PB87- 195277 700.673

Engineering Property Data~A National Priority.

PB88-137062 700.008

Data Bases Available at the National Bureau of Stand-
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Representation of Geographic Point Locations tor Infor-

mation Interchange. Category: Data Standards and
Guidelines. Subcategory: Representations and Codes;
Earth Science Series.

FIPS PUB 70-1 700,703

INFRARED
High-Resolution Infrared Spectrum of the Fundamental
Band of LiCI at a Temperature of 830 C.

PB87-231528 700,221

INFRARED LASERS
Optically Pumped (13)CH2F2 Laser: Wavelength and Fre-

quency Measurements.
PB87-233359 701,409

Measurements of New FIR Laser Lines in CD30D.
PB87-233367 701,410

Review of Frequency Measurements of Optically Pumped
Lasers from 0.1 to 8 TH2.
PB88-121025 701,421

INFRARED SPECTRA
High-Resolution Infrared Spectra of the nu(sub 2) and
nu(sub 3) Bands of HOCI.
PB87-1 52872 700,245

Experimental and Theoretical Investigation of the Far-In-

frared Spectrum of H2-He Mixtures.

PB88-1 52533 700,069

INFRARED SPECTROSCOPY
Time-Resolved FTIR Photofragment Emission Spectros-

copy: HCI Vibrational Distributions from the 193 nm Pho-
tolysis Chloroethylenes.
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Tunable Far Infrared Laser Spectroscopy.
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INFRARED SPECTRUM
Infrared Spectrum of the Overtone Band 2nu(sub5,sup0)
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PB88-141163 700,098

INNER-SHELL IONIZATION
Innershell Ionization Cross Sections.
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INNOVATIONS
Status of Emerging Technologies: An Economic/Techno-
logical Assessment to the Year 2000.
PB88-1 55775 700,010

INORGANIC ANALYSIS
Laser Resonance Ionization Mass Spectrometry.

PB88-147558 700,082

INSTRUMENTATION & EXPERIMENTAL METHODS
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nated Organic Polymer Membranes.
PATENT-4 681 855 700,593

Method and Mechanism for Fixturing Objects.

PATENT-4 685 661 701,084

ards Research Information Center (Sixth Edition),

PB88-1 53754 701,015

Method and Apparatus for Measuring Machine Cutting

Tool Positions.

PATENT-4 699 551 700,985

Method and Apparatus Relating to Specimen Cells for

Scanning Electron Microscopes.
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Current Density Monitor for Intense Relativistic Electron

Beams.
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Use of a Monte Carlo Electron Trajectory Simulation for
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Water Bath Black Body Operating Instructions,
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Laboratory Scale Electrodeposition.
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Bureau of Standards) Conical Transducer.

PB87-161139 700,780
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Direct Measurement of Char-Particle Temperatures in
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bration System.
PB87-225397 700,862
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Variable Radius Curved Crystal Mount.
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Crystal Reflectivity for Bent Crystal Spectrometers.
PB87-230934 701,491

Use of Epifluorescence Microscopy for Characterizing the
Activity of 'Thiobacillus ferrooxidans' on Iron Pyrite.
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Microscope Objectives, Cover Slips, and Spherical Aber-
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PB87-233656 701,411

Testing Tools: Development of Measurement Standards
for Edge Characterization of Intraocular Lenses.
PB87-233789 700,969

Pickup Coil Spacing Effects on Eddy Current Reflection
Probe Sensitivity.
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Nuclear Orientation Thermometry.
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Wind Tunnel Model Surface Gauge for Measuring Rough-
ness.
PB88-109921 700,011

Squeezable Junctions for Electron Tunneling and Surface
Electric Field Experiment.
PB88-110424 mf,4ee

Limits of Visibility for Chrysotlle Asbestos in the Soinnlng
Electron Microscope.
PB88-110788 700,B23

Design and Characterization of a Programmable Step
Generator with Very Fast Settling Performance.
PB88-111208 700,757

Digitally Synthesized Power Calibration Source.
PB88-111224 700,875

Simple Electrodes for Quadnjpole Ion Traps.

PB88-121009 701,621

Semi-Automated Burnett PVT Apparatus: Properties of a
Geothermal Working Fluid.

PB88-121959 700910

Measurement of Solids Fraction in Two-Component Slur-

ries.

PB88-1 22056 701,379

Automated Potentiometric System for Precision Measure-
ment of the Quantized Hall Resistance.

PB88-124417 700 760

AC Power and Energy Measurements.
PB88-129929 700,882

Clinical Electrolyte Potentiometry: Sources of Error, Ref-

erence Methods and Materials.

PB88-1 37070 701,279

High Accuracy, 10 Hz - 1 MHz Automatic AC Voltage

Calibration System.
PB88-1 38755 700 762

Operation of a Bayard-Alpert Gauge in a Uniform 0-0.16

Tesia Magnetic Field.

PB88-1 47327 700976

Algorithm for Ascertaining Linear Range of Turbine Flow
Meters.

PB88-152210 701,382

Electrical and Thermodynamic Characterization of Water
Vapor/Polymeric Film System for Humidity Sensing.

PB88-1 52228 700,978

Zero Stability and Calibration Results for a Group of Ca-
pacitance Diaphragm Gages.
PB88-152392 700,981

GPS (Global Positioning System) Time Steering.

PB88-1 52756 700,649

INSULATION
Thermal and Mechanical Properties of Polyurethane
Foams at Cryogenic Temperatures.
PB87-1 97950 701,220

INTEGRAL EQUATIONS
Neighboring-Patch Integrals in Transient Electromagnetic
Scattering.

PB87-1 52849 701,443

Self-Patch Integrals in Transient Electromagnetic Scatter-

ing.

PB87-1 52880 701,444

INTEGRALS
Further Results on Generalized Elliptic-Type Integrals.

PB88-141049 701,239

Note on the Uniform Asymptotic Expansion of Integrals

with Coalescing End Point and Saddle Points.

PB88-1 52582 701,241

INTEGRATED CIRCUIT
Effect of Post-oxidation Anneal on the Electrical Charac-
teristics of Thin Oxides.
PB87-224531 700,442

INTEGRATED CIRCUITS
Electrical Linewidth Measurement in the Near- and Sub-
Micron Linewidth Region.
PB87-1 53862 700,796

Electromigration and the Current Density Dependence.
PB87-161873 700,797

Nondestructive Submicron Dimensional Metrology Using
the Scanning Electron Microscope.
PB87-1 99352 700,802

Some Aspects of Spreading Resistance Profile Analysis.

PB87-200341 700,804

Submicrometer Optical Linewidth Metrology.
PB87-201646 700,806

Submicrometer Linewidth Metrology in the Optical Micro-

scope,
PB87-213492 700.808

Submicrometer Microelectronics Dimensional Metrology:
Scanning Electron Microscopy,
PB87-213500 700,809

Double-Level Metallization: Annual Report for October 1,

1985 to September 30, 1986,
PB87-223749 700,810

RADC/NBS (Rome Air Development Center/National
Bureau of Standards) Workshop. Moisture Measurement
and Control for Microelectronics (4),

PB87-224614 700,812

On-Chip Propagation Delay Measurement.
PB88-100714 700,658

Comprehensive Test Chip for the Characterization of

Multi-Level Interconnect Processes.
PB88-109111 700,815

Sub-Micron Lithography Characterization Using an Expert
Syatem.
PBe8-109129 700,816

Innovative Measurement of Specific Contact Resistivity

Confirms Lower Aluminum-Silicon Contact Resistance.
PB88-109137 700,817

Submicrometer Optical Linewidth Metrology.
PB88-110697 700,818

Submicrometer Dimensional Metrology in the Scanning
Electron Microscope.

PB88-121918 700.819

Alternative EMI (Electromagnetic Interference) Measure-
ment Techniques for Microelectronic Circuits.

PB88-1 38805 700,820

Measurements for VLSI Models.
PB88-1 38847 700.822

Metrological Challenges in Semiconductor Technology:
Electrical Measurements of Dimensions and Materials

Properties Using Integrated Circuit Test Structures.

PB88-138854 700.823

Modeling Silicon Emitters for VLSI Transistors.

PB88-147426 700.826

Testability Measures for the Design of Digital ICs (Inte-

grated Circuits).

PB88- 147434 700.827

Computer Software for the Computation of the Scattered
Field and the Optical Microscope Image of Line Objects
Patterned in Thick Layers,

PB88-1 53705 701.066

Reproducibility of Electromigration Measurements.
PB88-1 54745 700.831

Effect of the Gate Oxide Thickness on the Speed of

MOS Integrated Circuits,

PB88-1 55783 700.833

INTERACTION PARAMETERS
Polymer Diffusion in an Interacting System.
PB87-1 97687 700.576

INTERACTIVE GRAPHICS
DATAPLOT: An Interactive High-Level Language for

Graphics, Non-Linear Fitting, Data Analysis, and Mathe-
matics. Version 87.1.

PB87-160990 700.665

Internal Revenue Service Post-of-Duty Location Modeling
System: User's Manual,
PB87-168811 701.667

INTERACTIVE SYSTEMS
Interactive Nonlinear Least Squares Program.
PB88-109855 700.680

INTERFACES
X-ray Photoelectron and Auger Electron Forward Scatter-

ing: A Structural Probe for Studying Ultrathin Epitaxial

Films and Interfaces (Summary Abstract).

PB88-1 34556 701.513

Interaction of Flows with the Crystal Melt Interface.

PB88-137112 701.515

INTERFACIAL RESISTANCE
Interfacial Resistance for Carboxylic Acid Transfer from
Decane to Water.
PB87-1 72680 700,381

INTERFACIAL TENSION
Effect of Surface Tension on the Toughness of Glass.

PB87-203899 701. 107

Effect of Capillary Waves on Surface Tension.

PB88- 152483 700.539

INTERLABORATORY COMPARISONS
Use of Simulation Data Sets for Assessing Interlaboratory

Pattern Recognition Accuracy.
PB88-1 47541 700.977

INTERMETALLIC COMPOUNDS
Systematics of Alloying Behavior of the Noble Metals.

DE86000031 701. 183

INTERMOLECULAR FORCES
Nearly Free Internal Rotation in Ar-CH3CI.
PB87-1 97927 700,406

INTERMOLECULAR POTENTIALS
Vibrational Anomalies and Dynamic Coupling in Hydro-
gen-Bonded Van Der Waals Molecules.
PB88-140991 700,284

INTERNAL REVENUE SERVICE
Internal Revenue Service Post-of-Duty Location Modeling
System - Programmer's Manual for Pascal Solver,

PB87-165163 700,005

Internal Revenue Service Post-of-Duty Location Modeling
System - Programmer's Manual for Fortran Driver,

PB87-165171 700,006

Internal Revenue Service Post-of-Duty Location Modeling
System: User's Manual,
PB87-1 68811 701,667

Internal Revenue Service Post-of-Duty Location Modeling
System - Final Report,

PB88-1 12420 701,668

INTERNAL SECURITY
Multi-Microprocessor Guard Control Station.

PB88-1 10747 701,052

INTERNATIONAL RELATIONS
National Bureau of Standards' International Relations.

PB88-137120 700,075

INTERNATIONAL TRADE
GATT (General Agreement on Tariffs and Trade) Stand-
ards Code Activities of the National Bureau of Standards
1986.
PB87-173415 700,182

Proceedings of Conference of Standards and Trade, May
5, 1987,
PB87-214128 700183
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logical Assessment to the Year 2000.
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INTERPROCESSOR COMMUNICATION
Multiple Programs in One UNIX Process.
PB87-225439 700,676
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Medium.
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INTERSTITIALS
Dilation of an fee Fe-Cr-Ni Alloy by Interstitial Carbon and
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INTRAMOLECULAR PHOTODIMERIZABLE PROBE
Intramolecular Photodimerizable Probe (BAME) for Mass
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INTRAOCULAR LENSES
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for Edge Characterization of Intraocular Lenses.
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PB88-1 09855 700,680

INVENTIONS
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INVESTMENT CASTING
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ings of Reactive or Refractory Metals Such as Titanium.
PATENT-4 627 482 701, 184
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Quantification of Pulsed Ion Cun-ents Produced in Reso-
nance Ionization Mass Spectrometry.
PB87-197919 700,302
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ION IMPURITIES
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ION-MOLECULE COLLISIONS
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ION TRAPS
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Thermal Conductivity Surface for Mixtures of Methane
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PB87-1 97893 700,405
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PB87-224176 700,249
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PB88-109178 700,869
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PB87-1 95327 700,654
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Analysis of the 3-Micrometer Bands of Benzene.
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MOLECULAR STRUCTURE
Welch Memorial Lecture: Electron Stimulated Desorption
and Its Relation to Molecular Structure at Surfaces.
PB87-149613 700,324
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MOLECULE COLLISIONS
Classical Trajectory Surface Hopping Approach to Non-
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PB87-224200 700,441

MOLECULES
Structure and Dynamics of Weakly Bound Molecular
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PB88-1 12743 700.278
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Thermodynamic Properties of Manganese and Molybde-
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Initial Susceptibility Studies of Rapidly Solidified Monel.
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MONITORS
Evaluation of Electronic Monitoring Devices,
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X-ray Crystallographic Studies of Pb Monolayers on Cu
(110) Surfaces.
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Influence of Mortar Bedding on Masonry Prism Behavior,
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MOSFETs.
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cluding Radiation-Induced Interface and Oxide Charge.
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MOSSBAUER EFFECT
Moessbauer Imaging,
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MOUNTINGS
Variable Radius Curved Crystal Mount.
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MULTI-PHOTON PROCESSES
Floquet-Liouville Supermatrix Approach: Time Develop-
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Detection of SiF Radicals with Multiphoton Ionization
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MULTIPROCESSING
Multiple Programs in One UNIX Process.
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Multi-Microprocessor Guard Control Station.
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MUMPS PROGRAMMING LANGUAGE
MUMPS. Category: Software Standard. Subcategory: Pro-
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MUNICIPAL WASTES
Assessing the Credibility of the Calorific Value of Munici-

pal Solid Waste.
PB88-1 54646 700,940
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Muon-Catalyzed Fusion'.

PB87-191193 701,585

Detuning Reduction of Muon Sticking in Resonant Muon-
Catalyzed d-l Fusion.
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NATIONAL BUREAU OF STANDARDS
Achievement in Radio: Seventy Years of Radio Science,
Technology, Standards, and Measurement at the Nation-
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NATURAL GAS
Gas Analysis Modeling System (GAMS).
PB87-151247 700,904
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Basic Gas Metering. Annual Report April 1984-March
1985,
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PB88-141379 701,354
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NETWORK ANALYSIS
Gas Analysis Modeling System (GAMS).
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Errors.
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On-Line Accuracy Assessment for the Dual Six-Port ANA
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On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer); Statistical Methods for

Random Errors.
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NETWORKS
Workshop on Factory Communications, March 17-18,

1987,
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NEUTRINO DETECTION
Detection of Cosmic-Background Neutrinos by Acoustic
Phonon Scattering.

PB87-181699 700.070

NEUTRINO-NUCLEON INTERACTIONS
Coherent Scattering of Low Energy Neutrinos from Mac-
roscopic Objects.
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Theory of Coherent Neutrino Scattering from Crystals.
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NEUTRON ACTIVATION ANALYSIS
Activation Analysis of Electronics Materials.

PB87- 149829 700.187

Analytical Neutron-Capture Gamma-Ray Spectroscopy:
Status and Prospects.
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Elemental Characterization of the National Bureau of

Standards Milk Powder Standard Reference Material by
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NEUTRON BEAMS
NBS (National Bureau of Standards) Reactor: Summary
of Activities July 1985 through June 1986.
PB87-151049 701.450

NEUTRON CROSS SECTIONS
New Measurements of the Ratio of the (10)B(n,alpha) to

(6)Li(n,t) Cross Sections in the eV Energy Region.
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NEUTRON DETECTORS
Recent Fission Cross Section Standards Measurements.
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NEUTRON DIFFRACTION
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Screening the Performance of Organic Insulators under
Cryogenic Neutron Irradiation.

PB88-139142 700.774

NEUTRON OPTICS
Neutron Optics.

PB87-183109 701,582

NEUTRON SCATTERING
Small Angle Neutron Scattering of Partially Segregated
Polymer Blends.

PB87-233425 700,584

Phase Shift and Multiple Scattering in Small Angle Neu-
tron Scattering: Application to Beam Broadening from Ce-
ramics.

PB88-129804 701.635

NBS (National Bureau of Standards) Reactor: Summary
of Activities July 1986 through June 1987.

Incoherent Inelastic Neutron Scattering: Vibrational Spec-
troscopy of Adsorbed Molecules on Surfaces.
PB88-1 47210 700.511

Neutron Scattering Study of NH4(1 -i- ) Dynamics during
the Deammoniation of NH4 - rho Zeolite.

PB88-1 52467 700,538

NEUTRON SOURCES
Development of a Standard 2.5-MeV Neutron Source.
PB87-1 97711 701,588

National Bureau of Standards Cold Neutron Research
Facility.

PB88-141387 701,641

NEUTRON SPECTROMETERS
Development of the Dual Thin Scintillator (DTS) in the 1

-I- 2 Coincidence Configuration as a Neutron Spectrom-
eter.

PB88-141064 701,348

NICKEL
Influence of Surface Additives (Na and O) on the Absorp-
tion and Structure of NH3 on Ni (110).

PB87-1 49605 700,323

H20 Adsorption on Ni(110): Evidence for Oriented Water
Dimers.
PB87-1 50736 700,331

NICKEL ALLOY 13AL 9M0 2TA
Microanalytical Study of Secondary Precipitation in a
Nickel-Base Superalloy with Use of Atom Probe Field Ion

Microscopy and Analytical Transmission Electron Micros-
copy.
PB87-1 67409 701,195

NICKEL ALLOYS
Complementary Use of Atom Probe Field-Ion Microscopy
and Analytical Transmission Electron Microscopy for the
Study of a Ni-Base Superalloy.

PB87-1 50728 701,186

Compression Studies of a Nickel-Based Superalloy,

MAR-M200, and of Ni3AI.

PB87-151643 701,187

Initial Susceptibility Studies of Rapidly Solidified Monel.
PB87-1 97984 701,476

NIOBIUM
Microsecond-Resolution Transient Technique tor Measur-
ing the Heat of Fusion of Metals: Niobium.
PB88-1 17478 701,228

NIOBIUM ALLOYS
Microstructural Characterizatiori of Rapidly Solidified Nb-
Si Alloys.

PB88-1 47483 701,229

NIOBIUM TIN
Hysteresis Losses in Fine Filament Internal-Tin Super-
conductors.
PB87-161535 701,566

NIOBIUM TITANIUM
Electromechanical Properties of Superconductors for

High-Energy Physics Applications,

PB87-165585 700,785

NITRIC OXIDE DIMER
Vibrational Predissociation Dynamics of the Nitric Oxide
Dimer.

PB88-147525 700,289

NITRIFICATION
High Nitrite Levels off Northern Peru: A Signal of Instabil-

ity in the Marine Denitrification Rate.

PB87-164109 701.364

NITRITES
High Nitrite Levels off Northern Peru: A Signal of Instabil-

ity in the Marine Denitrificatiori Rate.

PB87-164109 701,364

NITROGEN
Effect of Electron Correlation in the Target Wavefunction
on Electron-molecule Scattering.

PB87-151999 700,341

Measurement of Resonant and Non-Resonant Third

Order Nonlinear Susceptibilities by Coherent Raman
Spectroscopy.
PB87-152013 700,342

Asymmetries in Spectral Lines Due to Plasma-Ion Broad-
ening: Some Unusual Cases and a Possible Test for

Plasma Homogeneity.
PB87-203832 701,592

NITROGEN DIOXIDE
N02 Heterodyne Frequency Measurements with a Tuna-
ble Diode Laser, a CO Laser Transfer Oscillator, and
C02 Laser Standards,
PB88-1 10051 700,471

Pressure Dependence of the Rate Constant for the Re-
action H02 + N02 -I- M -I- H02N02 + M (M=
N2,02) at 298K.
PB88- 152202 700,536

NITROGEN IONS
Autoionisation States (3131') of the Helium-Like Nitrogen

Ion.

PB87- 165890 700,377

NITROGEN OXIDE
Heterodyne Measurements of Hot Bands and Isotopic

Transitions of N20 near 7.8 Micrometers.
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PB87-234100 700.072

NITROGEN OXIDE (NO)
Picosecond Measurements of the Dissociation Rates of

the Nitric Oxide Dimer nu(sub 1)= 1 and nu(sub 4)= 1

PB87-i49381 700,315

Vibrational Excitation in Gas-Surface Collisions.

PB87-179362 700,388

Kinetics and Dynamics of the Nitric Oxide/Ammonia
Interaction on Pt(111).

PB88-1 47228 700,512

NITROMETHYL RADICAL
Analysis of the Vibrational Spectrum of the Nitromethyl

Free Radical.

PB88-1 17502 700,484

NITROUS OXIDE
Heterodyne Frequency Measurements on N20 Near
1060/cm.
PB87-224168 700.438

NOISE TEMPERATURE
Impact of Automation on NBS (National Bureau of Stand-
ards) Noise Temperature Measurements.
PB87-161410 700.840

NONAQUEOUS ELECTROCHEMISTRY
Cross-Linl<ed Poly(vinylterrocene)-Modified Reference
Electrode for Nonaqueous Electrochemistry.

PB87-202982 700,214

NONDESTRUCTIVE TESTS
Three Dimensional Strain Measurements with X-ray

Energy Dispersive Spectroscopy.
PB87-151593 701,053

Institute for Materials Science and Engineering, Nonde-
structive Evaluation: Technical Activities 1986.

PB87-152260 700.986

Effect of Geometry and Aggregate on the Reliability of

the Pullout Test.

PB87-161071 700.600

Determination of Inhomogeneities of Elastic Modulus and
Density for One-Dimensional Structures Using Acoustic
Dimensional Resonances.
PB87-1 65734 700.987

Nondestructive Submicron Dimensional Metrology Using
the Scanning Electron Microscope.
PB87-1 99352 700,802

NDE (Non-Destructive Evaluation) Publications, 1984,
PB87-201406 701.054

Submicrometer Microelectronics Dimensional Metrology:

Scanning Electron Microscopy,
PB87-213500 700,809

Plate Modes Generated by EMATs for NDE of Planar

PB87-219226 707,055

Finite Element Study of Transient Wave Propagation In

PB87-231007 700,120

Digital Image Processing for Improved Detection and Di-

agnosis of Hidden Flaws.
PB87-232062 701,056

Design and Characterization of Uniform Field Eddy Cur-
rent Probes.
PB88-1 17551 701,060

Uniform Field Eddy Current Protje: Experiments and In-

version for Realistic Flaws.
PB88-1 17668 701,061

Proposed Military Standard for Commercial Eddy Current
Probes Based on Performance Characterization.
PB88-122155 700,989

Sizing Canted Flaws in Weldments Using Low-Frequency
EMATs (Electromagnetic-Acoustic Transducers).
PB88-129697 701.040

Review of Eddy Current Research at the National Bureau
of Standards in Boulder, Colorado.
PB88-1 38722 700,990

Acoustic Emission: An NDE Technique for Characterizing
the Martensitic Transformation.
PB88-141320 701,173

Energetics of AE (Acoustic Emission) Source Character-
ization.

PB88-147459 701,065

Ultrasonic Sensors to Measure Internal Temperature Dis-

tribution.

PB88-147509 701,174

Nondestructive Evaluation Methods for Assessing the
Quality of Seams in Single-Ply Membranes.
PB88-1 47723 700,126

Institute for Materials Science and Engineering, Fracture
and Deformation Division: Technical Activities 1987.
PB88-153622 700.991

Institute for Materials Science and Engineering, Nonde-
structive Evaluation: Technical Activities 1987,
PB88-1 53655 700,992

NONEXPONENTIAL TRANSIENTS
Methods for Accurate Determination of Emission Rate
and Trap Concentration with Application to Platinum-
Doped Silicon.

PB87-233342 700,453

NONFAT DRY MILK
Stabilization of Ascorbic Acid and Its Measurement by
Liquid Chromatography in Nonfat Dry Milk.

PB88-117627 700,015

NONLINEAR PROGRAMMING
Efficient Strategy for Utilizing a Merit Function in Nonlin-

ear Programming Algorithms.

PB88- 129762 701,248

NOVAE
Hydrodynamic Studies of Oxygen, Neon, and Magnesium
Novae.
PB87-224044 700,046

Of Galactic Novae.
PB88-111133 700.051

NOVAL
Review of the Ultraviolet Studies of Galactic Novae.
PB87- 165668 700.027

NUCLEAR CROSS SECTIONS
Examination of (10)B(n,He) and (6)Li(n,He) Cross Section
Measurements in Reactor Physics Benchmarks.
PB88-139126 701.359

NUCLEAR MAGNETIC RESONANCE
Nuclear-Magnetic-Resonance Powder Patterns in AI6Mn,
AI4Mn, and AI12Mn Polycrystals.

PB87-191169 701,469

Magnetism and the Observation of NMR Lines in Hexag-
onal AI4Mn and Icosahedral Al-Mn Alloys.

PB87-1 97935 701.198

Further Carbon-13 NMR Evidence for the Coexistence of

Two Crystalline Forms in Native Celluloses.

PB87-231981 701.273

NUCLEAR MATERIALS MANAGEMENT
Recent Research at the U.S. National Bureau of Stand-
ards on Measurement Methodology for Nuclear Safe-

guards.
PB87-1 53300 701.356

Book Review of 'Nuclear Safeguards Analysis: Nonde-
structive and Analytical Chemicaf Techniques.'
PB87-203014 701,358

NUCLEAR MEDICINE
Nuclear Data for Biomedical Applications.

PB88-141031 701,317

NUCLEAR ORIENTATION THERMOMETER
Nuclear Orientation Thermometry.
PB88-100706 701,615

NUCLEAR PHYSICS & RADIATION TECHNOLOGY
Recent Fission Cross Section Standards Measurements.
DE88001714 701,548

Effects of Backing Plates on the Electron Exposure of

Thin Polymer Films.

N87-1 1589/5 701,216

NBS (National Bureau of Standards) Reactor: Summary
of Activities July 1985 through June 1986.
PB87-151049 701,450

Redistribution of Radiation in the Absence of Collisions.

PB87-151288 700,336

A-150 Plastic Radiometric Calorimeter for Charged Parti-

cles and Other Radiations.

PB87-151585 701,341

Determining Multipole Mixing Ratios from Nuclear Orien-

tation Experiments.
PB87-151866 701.558

Recent Research at the U.S. National Bureau of Stand-
ards on Measurement Methodology for Nuclear Safe-
guards.
PB87-153300 701.356

Stark Broadening of H(sub alpha) and H(sub beta) Lines
of C(5-|- ).

PB87-1 53805 700.347

Effect of Altitude on Beta-Ray Source Calibrations.

PB87-157061 701,342

Approximate Procedures for Calculating Protection from
Initial Nuclear Radiation from Weapons,
PB87-1 65593 701,313

International (235)U Fission Foil Mass Intercomparison.
PB87-165791 701,572

Tagged Photons: An Analysis of the Bremsstrahlung
Cross Section.

PB87-171724 701,575

Detection of Cosmic-Background Neutrinos by Acoustic
Phonon Scattering.

PB87-181699 700,070

Photon Scattering by the Proton and Deuteron in the
Delta-Region.
PB87-181707 701.580

Neutron Optics.

PB87-183109 701.582

Optimization Study of Electron-Bremsstrahlung Shielding
for Manned Spacecraft.

PB87-191037 701.657

Critical Analysis of Soft X-ray Cross Section Data.
PB87-191151 701,583

Comment on 'Muon-Alpha-Particle Sticking Probability in

Muon-Catalyzed Fusion'.

PB87-191193 701,585

Detuning Reduction of Muon Sticking in Resonant Muon-
Catalyzed d-t Fusion.

PB87-191201 701.586

Development of a Standard 2.5-MeV Neutron Source.

PB87-1 97711 701.588

Advances in Calorimetry for Radiation Dosimetry.
PB87-199410 701.343

Calculated Response of A 5.5 x 5.5 cm High-Purity Ge
Detector to Gamma Rays with Energies Up to 20 MeV,
PB87-201414 701.344

Model for the Nuclear Effects of the d-t-muon Fusing
State,

PB87-201794 701.590

Energy Deposition by Electron, Bremsstrahlung, and (60)

Co Gamma-Ray Beams in Multi-Layer Media.
PB87-203931 701,593

Spectral Irradiance Scales Based on Filtered Absolute
Silicon Photodetectors.

PB87-219127 701,405

Multi-Panicle Accelerator for Neutron and High-LET Radi-

ation Research.
PB87-224127 701,597

Polystyrene Absorbed-Dose-Rate Calorimeter.

PB87-224457 700,965

Progress and Challenges in the Determination of Atomic
Transition Probabilities.

PB87-224580 700,444

Fluorescence Polarization Studies of Autoionization in

CS2
PB87-230868 700,447

Microwave Cherenkov Radiation as a Diffraction Phe-
nomenon.
PB87-231437 701.605

Cerenkov and Sub-Cerenkov Radiation from a Charged
Particle Beam.
PB87-231445 701,606

Possible Signature for and Early Hadronization Mecha-
nisms of Quark-Gluon Plasma.
PB87-231460 701,608

Core-Exciton-lnduced Desorption from MgO.
PB87-233474 700.456

Harmonic Rejection Scheme for X-ray Monochromators.
PB87-233482 701.611

Accurate Energies for the 4p (5)5s5p Quartet S(3/2) and
4p (5)5s4d Quartet P(5/2) Levels of Neutral Rubidium
(Rb I).

PB87-233722 700.463

Photodiode Quantum Efficiency Enhancement.
PB87-234001 700,769

Simple Stray-Light Test (or Spectrophotometers.
PB87-234019 701.413

Absolute Spectral Response Intercomparison.
PB87-234027 701,414

XCOM: Photon Cross Sections on a Personal Computer,
PB88-1 09830 701,616

NBS (National Bureau of Standards) Measurement Serv-

ices: Fricke Dosimetry in High-Energy Electron Beams.
PB88-1 10374 701,315

Fluorescent Emission Spectra of Lithium Fluoride with

Use of Synchrotron Radiation.

PB88-1 10762 701,502

Giant 4p-Quadrupole Resonances in the Rare Earths.

PB88-1 17445 701,617

Tissue-Equivalent Radiochromic Waveguide Dosimeters
for X-and Gamma Rays and Fast Neutrons.
PB88-1 17700 701,316

Dielectronic Recombination of the Be-Like Ions: C(2-l- ),

N(3-|- ), 0(4-1- ), and F(5-l- ).

PB88-121082 700,488

Experimental Measurements of Field Effects on Dielec-

tronic Recombination Cross Sections and Rydberg Prod-

uct-State Distributions.

PB88-121116 701,626

Excitation of the 1s(5) and 1s(4) Levels of Neon by Low-
Energy Electrons.

PB88-121132 700,490

Theoretical (A sup 1)(A sub 2)"-(X sup 1)(A sub 1) Ab-
sorption and Emission Spectrum of Ammonia.
PB88-121140 700,491

NBS (National Bureau of Standards) Large-Area Alpha-
Particle Counting Systems,
PB88-1 24425 701,347

Technical Activities 1987, Center for Radiation Research,
PB88-129325 701.632

NBS (National Bureau of Standards) Reactor: Summary
of Activities July 1986 through June 1987.
PB88-136577 701.514

Survey and Compilation of Stopping Power Data Con-
ducted by the International Commission on Radiation
Units and Measurements.
PB88-1 38987 701,637

Silicon Photodiode Physics as a Basis for Accurate Ra-
diometry.

PB88-1 39027 700.770

Linacs for Microtrons and Pulse Stretchers.

PB88-1 39035 701.638

Examination of (10)B(n,He) and (6)Li(n,He) Cross Section
Measurements in Reactor Physics Benchmarks.
PB88-139126 701.359
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lie Acid in Deoxygenated Aqueous Solution.

PB88-1 52954

Standardization of Carbon-14 by 4 pi beta Liquid Scintilla-

tion Efficiency Tracing with Hydrogen-3.
PB88-141023 701,339

Nuclear Data for Biomedical Applications.

PB88-141031 701,317

Effect of Air Scatter on Calibration of Instruments for De-
tecting Neutrons.
PB88-141056 701,318

Development of ttie Dual Ttiin Scintillator (DTS) in the 1

-I- 2 Coincidence Configuration as a Neutron Spectrom-
eter.

PB88-141064 701,348

National Bureau of Standards Reactor (NBSR).
PB88-141379 701,354

National Bureau of Standards Cold Neutron Research
Facility.

PB88-141387 701,641

XUV Radiometric Standards at NBS (National Bureau of

Standards).

PB88-141395 701,429

Future Directions for Reactor Based Research.
PB88-147277 701,004

Monte Carlo Studies of X-ray Scattering in Transmission
Diagnostic Radiology.
PB88-147574 701,319

New Measurements of the Ratio of the (10)B(n,alpha) to

(6)Li(n,t) Cross Sections in the eV Energy Region.
PB88-1 47749 701,644

Standardization of Samarium-153.
PB88-147756 701,645

Effects of Varying Geometry on Dose Calibrator Re-
sponse: Cobalt-57 and Technetium-99m.
PB88-152665 701,320

Energy Loss and Range of Electrons.

PB88-1 52673 701,321

Free Radical-Induced Cross-Linking of Polydeoxythymidy-

701.322

Conceptual Design of an Induction Linac for Neutron Re-
search.

PB88-1 53986 701.652

Secondary Charged Particle Spectra and Kerma Calcula-

tions.

PB88-1 54588 701.323

NUCLEAR SPIN
Polarized-Body Experiments and Equivalence Principles.

PB87-180915 701.578

NUCLEAR WEAPONS
Approximate Procedures for Calculating Protection from
Initial Nuclear Radiation from Weapons,
PB87-1 65593 701.313

NUMERICAL ANALYSIS
OMNITAB 80: An Interpretive System for Statistical and
Numerical Data Analysis.

PB87-1 72235 700.670

Numerical Optimization, 1984.
PB88-141346 701.249

NUMERICAL MODELS
Numerical Models of Star Formation in X-ray Cluster
Cooling Flows.
PB88-1 17387 700.016

NUTRITION
Preparation of a Mixed Human Diet Material for the De-
termination of Nutrient Elements, Selected Toxic Ele-

ments and Organic Nutrients: A Preliminary Report.
PB87-1 97828 701.306

OBJECT PROGRAMS
OED: Object-Oriented Editor,

PB87-1 73910 700.671

OBSTACLE AVOIDANCE
Fast, Three-Dimensional, Collision-Free Motion Planning.
PB88-1 53085 701.082

OCEAN ENGINEERING
Assessment of Uncertainties and Risks Associated with

the Dynamic Behavior of Compliant Offshore Structures.

PB88-100680 701,363

OCTACALCIUM PHOSPHATE
Structural Model for Octacalcium Phosphate-Succinate
Double Salt.

PB88-1 09079 700,258

OCTACALCIUM PHOSPHATE-SUCCINATE SALT
Structural Model for Octacalcium Phosphate-Succinate
Double Salt.

PB88-109079 700,258

OFFICE AUTOMATION
Guidance on Requirements Analysis for Office Automa-
tion Systems.
PB87-179719 700,002

OFFICE BUILDINGS
Ventilation Measurements in Large Office Building.

PB87-1 53821 700,084

OFFICE EQUIPMENT
Guidance on Requirements Analysis for Office Automa-
tion Systems.
PB87-179719 700.002

OFFICE MANAGEMENT
Guidance on Requirements Analysis for Office Automa-
tion Systems.

PB87-179719 700.002

OFFSHORE PLATFORMS
Amplification of Wind Effects on Compliant Platforms.

PB87-150512 701,366

OFFSHORE STRUCTURES
Amplification of Wind Effects on Compliant Platforms.

PB87-150512 701,366

Mat Foundations for Offshore Structures in Arctic Re-
gions,

PB87-171500 701,361

OIL SHALES
Review of Needs for Thermophysical Property Data on
Solid Feedstocks. 2. Oil Shale,

PB87-208732 700.903

OILS
Real-Time Evaluation of Wear Particles Using Electro-

magnetic Forced Rotation and Laser Scattering.

PB87-218285 701,089

OLEFINS
Unconventional Ionic Hydrogen Bonds. 2. NH-i- ...pi.

Complexes of Onium Ions with Olefins and Benzene De-
rivatives.

PB87-224242 700.251

OMNITAB 80 SYSTEM
OMNITAB 80: An Interpretive System for Statistical and
Numerical Data Analysis.

PB87-1 72235 700,670

ONIUM IONS
Unconventional Ionic Hydrogen Bonds. 2. NH-f ...pi.

Complexes of Onium Ions with Olefins and Benzene De-
rivatives.

PB87-224242 700.251

OPEN SYSTEMS INTERCONNECTIONS
NBS (National Bureau of Standards) Prototype Compiler
for Estelle.

PB87-171880 700.668

Survey of OSI (Open Systems Interconnection) Network
Management Standards Activities.

PB88-1 10036 700.681

NBS (National Bureau of Standards) Prototype Compiler
for Estelle.

PB88-124177 700.683

NBS (National Bureau of Standards) Assistance to OSI
(Open Systems Interconnection) Product Development.
PB88-141130 700.706

Implementation of OSI Protocols.

PB88-1 52475 700.707

Draft Stable Implementation Agreements for Open Sys-
tems Interconnection Protocols. NBS (National Bureau of

Standards) Workshop for Implementors of Open Systems
Interconnection. Version 1 , Edition 0,

PB88-1 53663 700,691

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. NBS (National Bureau of

Standards) Workshop for Implementors of Open Systems
Interconnection,

PB88-153713 700,692

Performance Improvements for ISO Transport.

PB88-153994 700.642

Performance Improvements for ISO Transport.

PB88-1 54000 700,643

OPERATING SYSTEMS (COMPUTERS)
Multiple Programs in One UNIX Process.
PB87-225439 700.676

OPERATIONS ANALYSIS & APPLICATIONS
Parametric Cost-Revenue Model ('PAREC') for Electronic

Message Service Systems,
PB87-1 48490 700.636

Gas Analysis Modeling System (GAMS).
PB87-151247 700,904

Internal Revenue Sen/ice Post-of-Duty Location Modeling
System - Final Report,

PB88-1 12420 701.668

Graphical Approach to Discounted Payback.
PB88-1 29903 700113

LP-Based Combinatorial Problem Solving.

PB88-1 53036 701.250

Institute for Materials Science and Engineering, Ceram-
ics: Technical Activities 1 987.

PB88-1 57706 701,126

OPHTHALMOLOGY
NBS (National Bureau of Standards) Measurement Serv-

ices: Calibration of Beta-Particle-Emitting Ophthalmic Ap-
plicators.

PB88-108535 701,314

OPTICAL BISTABILITY
Optical Bistability and Polarization Switching Utilizing

Two-Level Atoms with Lower-Level Degeneracy.
PB87-1 53714 701.388

OPTICAL CHARACTER RECOGNITION
Optical Character Recognition (OCR) - Dot Matrix Char-
acter Sets for OCR-MA. Category: Hardware Standard.

Subcategory: Character Recognition.
FIPS PUB 129 700,699

OPTICAL COATINGS
Pressure and Temperature Insensitive Glass and Optical

Coatings and Fibers Therefrom.

PATENT-4 709 987 700,635

OPTICAL COMMUNICATION
Calibration of Optical Fiber Power Meters: The Effect of
Connectors.
PB87-202941 700.640

OPTICAL CONNECTORS
Calibration of Optical Fiber Power Meters: The Effect of

Connectors.
PB87-202941 700,640

OPTICAL FIBERS
Standard Measurement Procedures for Characterizing
Single-Mode Fibers.

PB87-1 79438 701.396

Calibration of Optical Fiber Power Meters: The Effect of

Connectors.
PB87-202941 700.640

Microscope Objectives, Cover Slips, and Spherical Aber-
ration.

PB87-233656 701.411

OPTICAL INTERFEROMETERS
Quantum-Mechanical Noise in an Interferometer. Intrinsic

Uncertainty versus Measurement Uncertainty.

PB87-220521 701.406

OPTICAL MATERIALS
Modifying Structure and Properties of Optical Films by
Coevaporation.
PB87-151635 700,340

OPTICAL MEASUREMENT
Submicrometer Optical Linewidth Metrology.

PB87-201646 700,806

Submicrometer Linewidth Metrology in the Optical Micro-

scope,
PB87-213492 700.808

OPTICAL MEASURING INSTRUMENTS
Noncontacting Optical Probe.
PB87-201711 700.962

Wind Tunnel Model Surface Gauge for Measuring Rough-
ness.

PB88-109921 700.011

OPTICAL MODULATORS
Efficient Electro-Optic Modulator for Optical Pumping of

Na Beams.
PB87-219069 701,404

OPTICAL PROCESSING
Hybrid Computer-Optical Processing with Inexpensive
Liquid Crystal Television.

PB87-1 80832 700,652

OPTICAL PUMPING
Efficient Electro-Optic Modulator for Optical Pumping of

Na Beams.
PB87-219069 701.404

OPTICAL TRACKING
Three and Five Axis Laser Tracking Systems.
PATENT-4 714 339 700.719

OPTIMIZATION
Numerical Optimization, 1984.
PB88-141346 701.249

OPTOELECTRONIC SENSORS
Design of a Conformal Tactile Sensing Array.

PB87-1 53060 701,043

ORGANIC COMPOUNDS
Holistic Molecular Conformation and Total Surface Area
Calculations as Predictors for Solution Properties and
Chromatographic Parameters.
PB88-1 17536 700.279

OSI COMPUTER NETWORK
Survey of OSI (Open Systems Interconnection) Network
Management Standards Activities.

PB88-1 10036 700,661

OSI SYSTEMS
Sun/ey of OSI (Open Systems Interconnection) Network
Management Standards Activities.

PB88-1 10036 700,681

OSMIUM
Isotopic Measurement of Subnanogram Quantities of

Rhenium and Osmium by Resonance Ionization Mass
Spectrometry.
PB87-1 50900 700,195

OSTWALD RIPENING
Theory of Ostwald Ripening.

PB87-161568 700,351

OVERVOLTAGE
Power Quality Site Surveys: Fiction and Fallacies.

PB87-201679 700,898

OXIDATION
Effects of Cinnabar on Pyrite Oxidation by 'Thiobacillus

ferrooxidans' and Cinnabar Mobilization by a Mercury-Re-

sistant Strain.

PB87-191011 700.396

Classical Permanganate Ion: Still a Novel Oxidant in Or-
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PB87-233698 700.254

OXIDATION REDUCTION REACTIONS
One-Electron Redox Reactions Involving Sulfite Ions and
Aromatic Amines.
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PB87- 150884 700,334

Oxygen Measurements In Thin Ribbon Silicon.
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OXYGEN CHLORIDES
High-Resolution Infrared Spectra of the nu(sub 2) and
nu(sub 3) Bands of HOCI.
PB87- 152872 700,245

OXYGEN IONS
Electron Impact Ionization of B(2-i- ) and 0(b+ ): Excita-

tion-Autoionization in Li-Like Ions.

PB87-1 73696 700.383

OXYGEN ISOELECTRONIC
Dielectronic-Recombination Rate Coefficients for Ions of
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ing: A Structural Prot)e for Studying Ultrathin Epitaxial

Fifms and Interfaces (Summary Abstract).

PB88-1 34556 701,513

Excitation Mechanisms in Vibrational Spectroscopy of

Molecules on Surtaces.

PB88-1 34572 700.229
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Interaction of Flows with the Crystal Melt Interface.

PB88-137112 701,515

Incoherent Inelastic Neutron Scattering: Vibrational Spec-
troscopy of Adsorbed Molecules on Surfaces.

PB88-147210 700,511

Kinetics and Dynamics of the Nitric Oxide/Ammonia
Interaction on R(111).
PB88-1 47228 700.512

Development of Increasing Surface Roughness during
Ion Sputtering.

PB88-1 47236 701,525

Orientation of CH3NC Adsorbed on Ag(311).
PB88-147244 700,513

Influence of Atomic Corrugations on Alkali Chemisorption
(Summary Abstract).

PB88-147251 700,514

Surface Harpooning.
PB88-1 47269 700,515

Laser Probing of Gallium Atom Interactions with Silicon

(100) Surfaces,

PB88-151998 700,527

Descriptive Lubrication Model for Concentrated Contacts
under Boundary Conditions.

PB88-1 52251 701.091

Influence of Surface Structure on Ion Emission from
Ti02.
PB88-1 52350 701.530

Time-Resolved Vibrational Energy Relaxation of Surface
Adsorbates.
PB88-1 52624 700,544

Experimental Studies of Surface Magnetism with Polar-

ized Electrons.

PB88-1 52947 701,533

SURGES
Power Quality Site Surveys: Fiction and Fallacies.

PB87-201679 700,898

SYMBOLIC PROGRAMMING
Programming Languages for Knowledge-Based Systems.
PB87- 157228 700.664

SYNTHESIS (CHEMISTRY)
Synthesis and Self-Diffusion of Nitrobenzoxadiazole-La-
beled Polystyrene.

PB87-161675 700,568

Synthesis of 2-Amino-1,5-Dihydro-1-(Methyl-(13)C)-4H-
lmida20l-4-0ne-5-(1 3)C (Creatinine-(1 3)C2).

PB87-224135 700,248

Classical Permanganate Ion: Still a Novel Oxidant in Or-

ganic Chemistry.
PB87-233698 700,254

T TAURI STARS
Ultraviolet and Optical Variability of RY Tauri.

PB87-1 63796 700,022

TACTILE SENSATION
Design of a Conformal Tactile Sensing Array.

PB87-1 53060 701,043

TANTALUM OXIDES
X-ray Absorption Study of Tantalum Oxide Films on Sili-

con.

PB87-1 49779 700,326

TARNISHING
Effects of Sliding Motion and Tarnish Films on the Break-
in Behavior of Three Copper Alloys.

PB87-201737 701,200

TEARING
Strain Hardening and Stable Tearing Effects in Fitness-

for-Sen/ice Assessment: Progress Report,
PB87-232583 701, 164

TECHNETIUM
Search For Technetium (Tc II) in Barium Stars.

PB87-223780 700,044

TECHNICAL DATA
Why Can't We Access More Numeric Data Via Comput-
ers.

PB87-1 52005 700,661

TECHNICAL INFORMATION
Observations on Short-Term and Long-Range Plans for

Technology Transfer to State and Local Governments.
PB87-1 52039 701,656

TECHNOLOGY INCENTIVES
Status of Emerging Technologies: An Economic/Techno-
logical Assessment to the Year 2000.
PB88-1 55775 700,010

TECHNOLOQV INNOVATION
Infratechnologles and the Role of Government.
PB87-151973 700,004

Hierarchical Control and Real-Time Optimization In Auto-
mated Manufacturing Systems,
PB87-161196 701,044

TECHNOLOGY TRANSFER
Observations on Short-Term and Long-Range Plans for

Technology Transfer to State and Local Governments.
PB87-1 52039 701,656

Engineering Property Data-A National Priority.

PB88- 137062 700,008

TECHNOLOGY UTILIZATION
Status of Emerging Technologies: An Economic/Techno-
logical Assessment to the Year 2000.

PB88-1 55775 700,010

TEETH
Enhanced Enamel F Uptake by Monocalcium Phosphate

701,299
Monohydrate Gels.

PB88-120910

TELECOMMUNICATION
Verifying Conformance to the X.25 Standard.
PB87- 164067 700,704

Achievement in Radio: Seventy Years of Radio Science,
Technology, Standards, and Measurement at the Nation-
al Bureau of Standards,
PB87-1 72045 700,638

Transport Class 4 and Internet Protocol.

PB87-191391 700,639

Barriers Encountered by U.S. Exporters of Telecommuni-
cations Equipment,
PB88-1 53630 700,184

TELEPHONE CABLES
Corrosion Evaluation of Underground Telephone Cable
Shielding Materials,

PB88- 153788 701,148

TEMPERATURE
Carbon and Nitrogen Effects on the Elastic Constants of

a Stainless Steel at 4 K.

PB87-1 82903 701,159

TEMPERATURE CONTROL
Plan for the Development of Test Procedures for Differ-

ential Temperature Controllers Used in Solar Energy Sys-
tems.
PB88-1 39001 700,913

TEMPERATURE MEASUREMENT
NBS (National Bureau of Standards) Scale of Radiance
Temperature,
PB87-1 66427 700,957

Nuclear Orientation Thermometry.
PB88-1 00706 701.615

NBS (National Bureau of Standards) Measurement Serv-
ices: Radiance Temperature Calibrations.

PB88-1 23674 701.423

NBS (National Bureau of Standards) Measurement Serv-
ices: Platinum Resistance Thermometer Calibrations.

PB88-1 38367 700,973

TEMPERATURE MEASURING INSTRUMENTS
Fiber-Optic Thermometry.
PB87-161816 700,954

TENSILE PROPERTIES
Elastic Plastic Models of Surface Cracks in Tensile

PB88-122171 701,170

TERMINOLOGY
FIREDOC Vocabulary List, 2nd Edition,

PB87-181988 701,011

Terminology Update - Fatigue and Fracture.

PB88-1 52723 701,234

TEST FACILITIES
National Earthquake Engineering Experimental Facility

Study. Phase One. Large Scale Testing Needs.
PB87-1 87225 700,142

Initial Results from Testing Passive Solar Components In

the NBS (National Bureau of Standards) Calorimeter,
PB87-1 99337 700,924

Evaluation and Accreditation of Construction Materials

Laboratories.

PB88-1 10804 700,602

Surveillance of Accredited Laboratories under Procedures
of the National Voluntary Laboratory Accreditation Pro-

gram (NVLAP),
PB88- 113733 700,998

TEST METHODS
Nature of Repeatability and Reproducibility.

PB87-163713 700.993

TESTING TOOLS
Testing Tools: Development of Measurement Standards
for Edge Characterization of Intraocular Lenses.
PB87-233789 700,969

TETRAFLUOROETHYLENE RESINS
Energy Calculations for the Crystal Structure of the High
Temperature Phases (I and IV) of Polytetrafluoroethylene.

PB88-147152 701,226

THERMAL CONDUCTIVITY
Thermal Conductivity Surface for Mixtures of Methane
and Ethane.
PB87-1 97893 700,405

Thermal Conductivity of Liquid Argon.
PB87-203725 700,419

Thermal Conductivity of Liquid Hydrogen Filled Foam.
PB87-231379 700,450

Dropwise Evaporative Cooling of High Thermal Conduc-
tivity Materials.

PB87-233714 700,462

Thermal Conductivity.

PB88-1 17692 701,619

Evaluation of Thermophysical Properly Measurement
Methods and Standard Reference Materials.

PB88-122106 701,630

Viscosity and Thermal Conductivity of Nitrogen for a
Wide Range of Fluid States.

PB88-1 56500 700,560

THERMAL DEGRADATION
Study of the Effects of Oxygen Transport and Tempera-
ture History of the Chemistry of PMMA Pyrolysis.

PB87-156519 700,609

Effects of External Radiant Flux and Ambient Oxygen
Concentration on Nonflaming Gasification Rales and
Evolved Products of White Pine.

PB87-233672 700,619

Mass Spectrometric Investigation of the Thermal Oxida-
tive Reactivity of Ethylene Glycol.

PB88-1 29721 700,497

THERMAL DIFFUSIVITY
Evaluation of Thermophysical Property Measurement
Methods and Standard Reference Materials.

PB88-122106 701,630

THERMAL INSULATION
Acoustic Evaluation of Thermal Insulation.

PATENT-4 672 851 700,718

Apparent Thermal Conductivity Characterization of Low-
Density, Glass-Fiber Insulation Material.

PB87-153813 701,154

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) and the Thermal Insulation Proficiency Testing Pro-
gram.
PB88-1 52541 700,127

THERMAL NOISE
Impact of Automation on NBS (National Bureau of Stand-
ards) Noise Temperature Measurements.
PB87-161410 700,840

THERMAL PROPERTIES
Thermal and Mechanical Properties of Polyurethane
Foams at Cryogenic Temperatures.
PB87-1 97950 701,220

THERMOCHEMISTRY
Thermochemical Data on Gas Phase Compounds of

Sulfur, Fluorine. Oxygen, and Hydrogen Related to Pyrol-

ysis and Oxidation of Sulfur Hexafluoride,

PB88-1 12529 700,259

THERMOCOUPLE PYROMETERS
Measurement of Velocity and Temperature Profiles in

Low-Speed, Turbulent Non-Isothermal Flows,
PB88-1 55833 700.630

THERMODYNAMIC PROPERTIES
Ideal Gas Thermodynamic Functions for Water,
PB87-1 66443 700.378

Application of the Carnahan-Starling-DeSantis Equation
of State to Mixtures of Refrigerants.

PB87-171716 700,943

Thermodynamic Properties of Manganese and MolytxJe-

num,
PB88-1 12552 700.262

Thermodynamic Properties of Selected Binary Aluminum
Alloy Systems,
PB88-1 12560 700.263

Standard Chemical Thermodynamic Properties of Alkan-
ethiol Isomer Groups,
PB88-1 12628 700.269

Standard Chemical Thermodynamic Properties of Alkanol

Isomer Groups,
PB88-1 12693 700,478

Semi-Automated Burnett PVT Apparatus: Properties of a
Geothermal Working Fluid.

PB88-121959 700.910

Methanol Thermodynamic Properties from 176 to 673 K
at Pressures to 700 Bar,

PB88-1 56450 700.555

THERMODYNAMICS
Thermodynamics of the Conversion of Aqueous Glucose
to Fructose.

PB87-162160 701,266

Thermodynamics of Ammonium Scheelites. 3. An Analy-

sis of the Heat Capacity and Related Data of Deuterated
Ammonium Perrhenate ND4Re04.
PB87-1 63861 700,370

Equilibrium Study of the Conversion of L-Phenylalanine to

Trans-Cinnamic Acid and Ammonia.
PB87-171690 700,379

Development of a Ceramic Phase Diagram and Thermo-
dynamic Data Bank.
PB87-201562 701,105

THERMODYNAMICS & CHEMICAL KINETICS
A Simple Sum Rule for Total Radiative Decay Rates-
Comparison of Quanta! and Classical Methods for Diato-

mics.

AD-A167 157/7 700,312

International Conference on Chemical Kinetics: Program
and Abstracts Held in Gaithersburg, Maryland on 17-19

June 1985.
AD-A1 82 285/7 700,313

High Temperature Chemistry of Stored Chemical Energy
Reactions for Propulsion.

AD-A183 010/8 700,632

Disproportionation-Recombination Rate Ratios for Hy-
droaromatic Radicals.

PB87- 149431 700,240
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Free Radical Chemistry of Sulfite.

PB87-1 49449 700,318

One-Electron Redox Reactions Involving Sulfite Ions and
Aromatic Amines.
PB87-1 49456 700.241

Free Radical Ctiemistry of Natural Products.

PB87-149464 700,013

Zinc Porptiyrin pi-Radical Cations in Aqueous Solution.

Formation, Spectra and Decay Kinetics.

PB87-1 49472 700,319

Stable Hydrogen-Bonded Isomers of Covalent Ions. As-

sociation of Carbonium Ions witti N-Donors.
PB87-151668 700,243

Therodynamic and Kinetic Corrosion Data: Ttie NACE-
NBS (National Association of Corrosion Engineers - Na-
tional Bureau of Standards) Corrosion Data Program.

PB87-153615 701,144

Ttiermodynamics of the Conversion of Aqueous Glucose
to Fructose.

PB87-162160 701,266

Positive Charge Transfer in the UV Photolysis and beta

Radiolysis of trans-Decalin Solutions.

PB87-162178 700,299

Antioxidants.

PB87-162186 700,014

Soot Formation in Diffusion Flames; Flow Rate, Fuel

Species and Temperature Effects.

PB87-162269 700,611

Application of a New High Temperature Reactor to Unl-

molecular Decompositions.
PB87-1 62285 700,362

Thermal Decomposition of Ions. 1. Pyrolysis of Protonat-

ed Ethers. Activation Energies and A Factors.

PB87-162293 700,363

Thermal Decomposition of Ions. 2. Pyrolysis of Protonat-

ed t-Butylmethylether at the Low Pressure Limit. Activa-

tion Efficiencies for Various Bath Cases.
PB87-162301 700,364

Ideal Gas Thermodynamic Functions for Water,
PB87-1 66443 700,378

Single Pulse Shock Tube Study on the Thermal Stability

of Ketones.
PB87-1 67227 700,246

Stability of AlkyI Radicals.

PB87-1 67235 700,247

Equilibrium Study of the Conversion of L-Phenylalanine to

Trans-Cinnamic Acid and Ammonia.
PB87-171690 700,379

Solubilities of BHT in Various Solvents.

PB87-1 90260 700,572

Experimental Determination and Modeling of the Heat
Capacity of Coal in Various Atmospheres.
PB87-191185 701.335

Diffusion Coefficients of Multicomponent Hard-Sphere
Fluid Mixtures.

PB87-191219 700,401

Physical Properties of Pure Components of Natural Gas.
PB87-1 93660 700,905

Surface Segregation in Liquid Ga-Sn Alloys by AES
(Auger Electron Spectroscopy).
PB87-1 96366 701,197

Thermodynamic and Hydrodynamic Properties of Dilute

Solutions of Cyclic and Linear Polystyrenes.

PB87-1 97695 700,577

Enthalpies of Combustion of D-ribose and 2-deoxy-D-
ribose.

PB87-197729 700.403

Reply to the 'Comment on Silane Pyrolysis and the Inser-

tion of Silylene into Molecular Hydrogen'.
PB87-198016 700.409

Development of a Ceramic Phase Diagram and Thermo-
dynamic Data Bank.
PB87-201562 701,105

Dielectronic-Recombination Rate Coefficients for Ions of

the Oxygen Isoelectronic Sequence.
PB87-203840 700,422

Laser Tomography for Simultaneous Concentration and
Temperature Measurement in Reacting Flows.
PB87-216222 700,294

Simulation of Polymer Chain Dynamics by Lattice Models
with Excluded Volume: Lattice Dependence.
PB87-224499 700,580

Batch Extraction of Amines Using Emulsion Liquid Mem-
branes: Importance of Reaction Reversibility.

PB87-231361 700,449

Effects of Pressure and Temperature on the Thermal De-
composition Rate and Reaction Mechanism of Beta-Oc-
tahydro-1 ,3,5,7-Tetranitro-1 ,3,5,7-Tetrazooine.
PB87-232013 700,452

Degradation and Pyrolysis Mechanisms.
PB87-233805 700,585

Low-Gravity Experiments in Critical Phenomena.
PB87-234076 701,496

Transfer of F(l-) in Collisions of SF6(1-) with Fluorinated
Gases andS02 at Thermal Energies.
PB88-1 00698 700,257

Scaled Fundamental Equation for the Thermodynamic PB88- 152772
Properties of Carbon Dioxide in the Critical Region.

PB88-1 09335 700.469

Crossover from Singular to Regular Thermodynamic Be-

havior of Fluids in the Critical Region.
PB88-109343 700,470

Self Heating Properties of Coal,

PB88-1 09871 700,907

Yields of Excited States of Aromatic Derivatives in the

Radiolysis of Hydrocarbon Solutions.

PB88-1 10705 700,307

Ionic Hydrogen Bond. 3. Multiple NH(1 -i- ). .0 and
CH(delta -I- ).. O Bonds. Complexes of Ammonium Ions

with Polyethers and Crown Ethers.

PB88-1 10713 700,472

Microsecond-Resolution Transient Technique for Measur-
ing the Heat of Fusion of Metals; Niobium.
PB88-1 17478 701,228

Thermal Conductivity.

PB88-1 17692 701,619

701,650

Evaluation of Thermophysical Properly Measurement
Methods and Standard Reference Materials.

PB88-122106 701,630

New Comparative Method for the Determination of Acti-

vation Energies.

PB88-129663 700.496

Thermodynamics of the Conversion of Aqueous L-Aspar-

tic Acid to Fumaric Acid and Ammonia.
PB88-138904 701,272

New Experiments on the Langmuir Film Balance.
PB88-1 38995 700.232

Energy Calculations for the Crystal Structure of the High

Temperature Phases (I and IV) of Poiytetrafluoroethylene.

PB88-147152 701,226

Mechanism of the Reactions of AlkyI Ions with Alkyla-

mines: Competing Proton Transfer and Condensation Re-
actions.

PB88- 147293 700,286

Crossover Description for the Thermodynamic Properties

of Fluids in the Critical Region.
PB88-1 47343 700.517

Cation Binding Effect on Hydrogen Bonding.
PB88-147517 700.288

Proton Affinities of Diacetylene, Cyanoacetylene, and Cy-
anogen: Experimental and Ab initio Studies.

PB88- 147673 700.520

Kinetics of One-Electron Transfer Reactions Involving

CI02 and N02.
PB88-152145 700.531

Measurements of the Pressure Dependence of the H02
Radical Self Disproportionation Reaction at 298K.
PB88-152152 700.532

One-Electron Redox Reactions in Aqueous Solutions of

Sulfite with Hydroqulnone and Other Hydroxyphenols.
PB88-152178 700.534

Proton Affinity and Gas Phase Ion Chemistry of Methyl

Isocyanate, Methyl Isothiocyanate and Methyl Thiocyan-

PB88-152194 700.535

Pressure Dependence of the Rate Constant for the Re-
action H02 -I- N02 + M + H02N02 -t- M (M=
N2,02) at 298K.
PB88-1 52202 700,536

Predictive Thermodynamic Model of Oxide and Halide

Glass Phase-Equilibria.

PB88-1 52277 701,122

Halomethylenes; Effects of Halogen Substitution on Ab-
solute Heats of Formation.

PB88-1 52806 700,292

Proton Affinity of H2Se, SeCO and H2CSe and Reactions
of Positive Ions with H2Se.
PB88-1 52822 700,546

One-Electron Redox Reactions of Pyrazolin-5-Ones. A
Pulse Radiolysis Study of Antipyrine and Analogues.
PB88-152970 701.308

Expected 0(N) and 0{N sup 4/3) Algorithms for Con-
structing Voronoi Diagrams in Two and Three Dimen-
sions,

PB88-1 53648 707,^45

Electron Transfer Reactions of Tryptophan and Tyrosine
Derivatives.

PB88-154018 700.552

Assessing the Credibility of the Calorific Value of Munici-

pal Solid Waste.
PB88-154646 700.940

Compilation of Chemical Kinetio Data for Combustion
Chemistry. Part 2. Non-Aromatic C, H, O, N, and S Con-
taining Compounds (1983),
PB88-156690 700.631

International Conference on Chemical Kinetics.

PB88-162508 700,561

THERMONUCLEAR REACTOR MATERIALS
Materials Studies for Magnetic Fusion Energy Applica-
tions at Low Temperatures-X,
PB87-232575 701.338

THERMOPHYSICAL PROPERTIES
Transient Heat Transfer and Thermophysical Properties
Measurements in Low Gravity.

Thermophysical Properties of Fluids. 2. Methane, Ethane,
Propane, Isobutane, and Normal Butane,
PB88-1 56443 700.554

THICKNESS
Film Thickness and Refractive Index Standard Reference
Material Calibrated by Ellipsometry and Profilometry.

PB87-173753 701.394

THIN FILMS
Modifying Structure and Properties of Optical Films by
Coevaporation.
PB87-151635 700.340

X-fay Absorption Studies of the Role of Chromium and
Hydrogen in the Structure of Oxide Films on Iron.

PB87- 153631 701.157

Magnetoresistive Skin for Robots.
PB87-161113 701.000

Ellipsometry of Thin Films on Vapor-Liquid Interfaces.

PB87-161840 700.357

Ellipsometric Instrumentation for Optical Metrology of

Thin Films.

PB87-200358 700,805

X-ray Photoelectron and Auger Electron Forward Scatter-

ing: A Structural Probe for Studying Ultrathin Epitaxial

Films and Interfaces (Summary Abstract).

PB88-1 34556 701,513

THIN OXIDES
Effect of Post-oxidation Anneal on the Electrical Charac-
teristics of Thin Oxides.
PB87-224531 700,442

THIOBACILLUS FERROXIOANS
Effects of Cinnabar on Pyrite Oxidation by 'Thiobacillus

ferrooxidans' and Cinnabar Mobilization by a Mercury-Re-
sistant Strain.

PB87-191011 700.396

THROUGHPUT
Performance Improvements for ISO Transport.

PB88-1 53994 700.642

Performance Improvements for ISO Transport.

PB88-1 54000 700.643

THROUGHPUT MATCHING
Method for First-Order Design of a Transfer Optics

System to Throughput Match a Fourier Transform Spec-
trometer to a Sample Cell Without Use of a Field Lens at

the Cell Input.

PB87-224549 701.407

TIMBER CONSTRUCTION
Limit State Probabilities for Wood Structural Members.
PB87-161089 700,137

TIME INVARIANT SYSTEM
Infinitely Divisible Pulses, Continuous Deconvolution, and
the Characterization of Linear Time Invariant Systems.
PB87-233524 701,238

TIME SERIES ANALYSIS
STARPAC - The Standard Times Series and Regression
Package,
PB87-1 52385 701,252

TIME STANDARDS
Activities and Plans of the Time and Frequency Division

of the National Bureau of Standards.
PB88-141221 700,975

TIME TRANSFER
Stability Measurements of Ku-Band Spread Spectrum
Equipment Used for Two-Way Time Transfer.

PB88-138813 700,647

GPS (Global Positioning System) Time Steering.

PB88-1 52756 700,649

TIN ALLOYS
Surface Segregation in Liquid Ga-Sn Alloys by AES
(Auger Electron Spectroscopy).
PB87-1 96366 701,197

TIN ORGANIC COMPOUNDS
GFAAS (Graphite Furnace Atomic Absorption Spectros-
copy) Determination of Ultratrace Quantities of Organo-
tins in Sea-Water by Using Enhancement Methods.
PB87-1 49498 700,186

TIN OXIDES
Structural and Electronic Properties of Clean and Water-
Dosed SnO2(110).
PB88-1 47681 700.521

TISSUE-EQUIVALENT DETECTORS
Tissue-Equivalent Radiochromic Waveguide Dosimeters
for X-and Gamma Rays and Fast Neutrons.
PB88-1 17700 701.316

TISSUE-EQUIVALENT MATERIALS
A- 150 Plastic Radiometric Calorimeter for Charged Parti-

cles and Other Radiations.
PB87-151585 7C1.341

TISSUES (BIOLOGY)
Chronic Cadmium Intoxication: Tissue-Response in an
Occupationally Exposed Patient.

PB88-141296 701,325

TITANIUM
New Correlation Effects Observed for Inner-Shell Excita-

tions in Titanium and Vanadium.
PB87-191227 700.402
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TITANIUM ALLOYS
Phase Equilibria in the Titanium-Aluminum System.
PB87-161626 701,190

Uniform Field Eddy Current Probe: Experiments and In-

version for Realistic Flaws.

PB88-1 17668 701,061

TITANIUM CASTINGS
Report on State of the Art in Titanium Castings.

PB88-134614 701.301

TITANIUM DIOXIDE
Stimulated Desorption Studies of Defect Structures on
Ti02.
PB87- 153672 700,344

Influence of Surface Structure on Ion Emission from
Ti02.
PB88-1 52350 701,530

TITANIUM IONS
Electron-Impact Excitation of Ti X.

PB87-219184 701,595

TITANIUM PLASMA
Ne-Like CaXI-MnXVI 2p(5)3l-2p(5)4l Transition Arrays and
Energy Levels.

PB87-224572 701,440

TOCOPHEROL
Determination of Retinol, alpha-Tocopherol, and beta-

Carotene in Serum by Liquid Chromatography vi^ith Absor-
bance and Electrochemical Detection.

PB88-120928 701,278

TOKEN BUS NETWORKS
Methodology for Broadband Token Passing Bus Inter-

operability Testing,

PB87-1 95327 700,654

TOLERANCE INTERVAL
Distribution-Free Tolerance Limits Using a Covariate with

Clinical Chemistry Applications.

PB87-233797 701,277

TOLUENE
Solubilities of BHT in Various Solvents.

PB87-1 90260 700,572

Effect of Pressure on Streamer Inception and Propaga-
tion in Liquid Hydrocarbons.
PB88-111174 700,874

TOMOGRAPHY
Perturbation Correction for Refraction in Ultrasonic and
Optical Tomography.
PB87-1 53623 701,387

Laser Tomography for Simultaneous Concentration and
Temperature Measurement in Reacting Flows.

PB87-216222 700,294

Moessbauer Imaging,

PB88-1 24433 700.495

TOOLS
Drill-Up, an Alternative for On-Line Determination of End-
Mill Wear.
PB87-161097 701,086

Alternatives for Sensing Tool Wear in Peripheral and Slot

End-Milling.

PB88-138938 701.088

TOUGHNESS
Toughness and Flaw Responses in Nontransforming Ce-
ramics: Implications for NDE.
PB87-201554 701,104

TOXIC SUBSTANCES
Fire Toxicity Scaling,

PB87-1 72276 700,944

FAST; A Model for the Transport of Fire, Smoke and
Toxic Gases. Version 17.

PB87-231718 700,122

TOXICITY
Fire Toxicity Scaling,

PB87-1 72276 700,944

Polyesters: A Review of the Literature on Products of

Combustion and Toxicity.

PB87-231338 700.581

Acrylonitrile-Butadiene-Styrene Copolymers (ABS): Pyrol-

ysis and Combustion Products and Their Toxicity-A
Review of the Literature.

PB87-231353 700582

TOXICOLOGY
Toxicological Interactions between Carbon Monoxide and
Carbon Dioxide.

PB88-1 38888 701,324

Chronic Cadmium Intoxication: Tissue-Response in an
Occupationally Exposed Patient.

PB88-141296 701,325

TRACE METALS
Preparation ol Ultrapurs Acids from Small to Large Scale.

PBB7-233839 700,298

TRACER TECHNIQUES
Reviev. of Tracer-Gas Techniques for Measuring Airflows

in Buildings.

PBS8- 152327 700,099

TRADE BARRIERS
Status of Emerging Technologies: An Economic/Techno-
logical Assessment to the Year 2000.
PB88-1 55775 700,010

TRAINING
NVLAP (National Voluntary Laboratory Accreditation Pro-
gram) Assessor Selection and Training,

PB88-1 13725 700,997

TRANSDUCERS
Some Notions Concerning the Behavior of Transducers.
PB87-151619 700.779

More Recent Improvements on the NBS (National

Bureau of Standards) Conical Transducer.
PB87-161139 700,780

NBS (National Bureau of Standards) Conical Transducer:
Analysis.

PB87-161147 700,781

Vector Transducer Calibration.

PB87-161618 700,784

Requirements for the Calibration of Mechanical Shock
Transducers.
PB87-227591 700.966

Calibration of Acoustic Emission Transducers: Compari-
son of Two Methods.
PB87-233987 701,059

TRANSITION ELEMENT ALLOYS
Physical Modelling of Transition Metal Alloying: The
Roles That Different Levels of Theory Play.

DE85000591 701. 182

Topology of Local Atomic Environments: Implications for

Magnetism and Superconductivity.

PB88-162532 701,537

TRANSITION METALS
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X RAY FLUORESCENCE ANALYSIS
X-Ray Spectrometric Analysis of Ceria-Yttria Mixtures

After Borate Fusion.

PB87-1 50652 700,191

X RAY LASERS
Possibilities for Achieving X-ray Lasing Action by Use of

High-Order Multiphoton Processes.
PB88-154596 701,434

X RAY PHOTOELECTRON SPECTROSCOPY
XPS (X-ray Photoelectron Spectroscopy) Searchlight

Effect: A New Analytical Tool for Layered Structures, Epi-

taxy, and Interfaces.

PB88-134549 700,500

X-ray Photoelectron and Auger Electron Forward Scatter-

ing: A Structural Probe for Studying Ultrathin Epitaxial

Films and Interfaces (Summary Abstract).

PB88-1 34556 701,513

Imaging Properties and Energy Aberrations of a Double-
Pass (jylindrical-Min'or Electron Energy Analyzer.

PB88-134564 700,501

X-RAY SCATTERING
Monte Carlo Studies of X-ray Scattering in Transmission
Diagnostic Radiology.

PB88-147574 701,319

X RAY SPECTRA
High Resolution X-ray Experiments.
PB87-230892 701,603

Multivacancy Effects in Atomic and Molecular Spectra.

PB87-230900 701,604

X RAY SPECTROMETERS
Variable Radius Curved Crystal Mount.
PB87-230926 701,490

X RAY SPECTROSCOPY
Accurate Spectroscopy of Single-Electron and Single-Va-

cancy Ions.

PB88-141148 701,640

X RAY STARS
X-ray Sources in Regions of Star Formation. 2. The Pre-

Main Sequence G Star HDE 283572.
PB88-121157 700,054

X RAYS
Use and Abuse of Quantitative Wavelength Dispersive X-

ray Microanalysis.

PB87-149845 700,189

Critical Analysis of Soft X-ray Cross Section Data.
PB87-191151 701.583

Electron and Photon Transport in Multi-Layer Media:
Notes on the Monte Carlo Code ZTRAN,
PB88-1 56724 701,654

XINU OPERATING SYSTEM
Multiple Programs in One UNIX Process.
PB87-225439 700,676

YTTRIUM
X-Ray_ Spectrometric Analysis of Ceria-Yttria Mixtures

700,191
After Borate Fusion.

PB87-1 50652

Hydrogen Pairing and Anisotropic Potential for Hydrogen
Isotopes in Yttrium.

PB87-198115 700,411

YTTRIUM 90
NBS (National Bureau of Standards) Measurement Serv-

ices: Calibration of Beta-Particle-Emitting Ophthalmic Ap-
plicators.

PB88-108535 701,314

YTTRIUM ALLOYS
Long-Range Incommensurate Spin State in Dilute YGd
Alloys.

PB88-1 39076 701,520

YTTRIUM IONS
Magnetic-Dipole Wavelength Measurements in the n= 3
Configurations of Highly Ionized Cu, Zn, Ga, As, Kr, and
Y.

PB87-219192 701,596

YZ CANIS MINORIS STAR
Three Remarkable 6-cm Flares on YZ Canis Minoris.

P887-201729 700,034

ZEOLITES
Neutron Powder Diffraction Study and Physical Charac-
terization of Zeolite D-ZK-5 Deep-Bed Calcined at 500
deg C and 650 deg C.

PB87-1 73795 700,364

Neutron Powder Diffraction Study and Physical Charac-
terization of Zeolite D-RHO Deep-Bed Calcined at 773
and 923 K.

PB87-198149 700.412

Neutron Scattering Study of NH4(1 + ) Dynamics during

the Deammoniation of NH4 - rho Zeolite.

PB88-1 52467 700.538

ZETA PUPPIS STAR
Photospheres of Hot Stars. 2. An Analysis of Zeta
Puppis.

PB87- 153680 700.019

ZINC
Zinc Porphyrin pi-Radical Cations in Aqueous Solution.

Formation. Spectra and Decay Kinetics.

PB87-149472 700.319

Wavelengths and Energy Levels of Zn XII to Zn XX.
PB87-171757 700.380

ZINC IONS
Magnetic-Dipole Wavelength Measurements in the n= 3
Configurations of Highly Ionized Cu, Zn, Ga, As, Kr, and
Y.

PB87-219192 701.596

ZIRCONIUM OXIDES
Effect of Overaging on the Room Temperature Strength

of Partially Stabilized Zirconia.

PB87-162319 701,098

Temperature Dependence of Yield Stress and Fracture
Toughness in Unstabilized Zirconia Crystals.

PB87-233995 701,201

Examination of Thin Films in the Zr02-Si02 System by
Transmission Electron Microscopy and X-ray Diffraction

Techniques.
PB88-111166 701,114

Metastable Retention of a High-Pressure Phase of Zir-

conia.

PB88-121066 701,115

KW-67





TITLE INDEX

SAMPLE ENTRY

Programming Languages for Knowledge-Based Systems
PB87-1 57228 700,664 PCA05/MFA01

Title

NTIS order number Abstract number Availability

Price Code

1.25-MHz Attenuation Measurement System.
PB88-1 09244 700,871 Not available NTIS

3p-Core Hole State Sensitivity in Ion Desotption from Oxi-
dised Cr.

PB88-1 29754 700,499 Not available NTIS

3s-3p, 3p-3d, and 3d-4f Transitions of Sodiumlike Ions.

PB88-151949 701,646 Not available NTIS

13C Chemical Shieldings in Solids,

PB88-1 12578 700,264 Not available NTIS

(A Tilde) (sup 2)Pi - (X Tilde)(sup 2)Sigma(-i- ) Transition of
HC2 Isolated in Solid Argon.
PB87-1 97760 700,404 Not available NTIS

A-150 Plastic Radiometric Calorimeter for Charged Particles

and Other Radiations.
PB87-151585 701,341 Not available NTIS

Ab initio Study of the Hydrogen Bonding Interactions of
Formamide with Water and Methanol.
PB88-1 521 1 1 700,530 Not available NTIS

ABC's of Standards-Related Activities in the United States.
PB87-224309 700, 181 PC A02/MF A01

Absence of Stretch Zones in Austenitic Stainless Steels
Fractured at Cryogenic Temperatures.
PB87-233631 701, 166 Not available NTIS

Absolute rOuantum Yields for the ICN (A tilde) State by
Diode Laser Gain-versus-Absorption Spectroscopy.
PB87-220539 700,429 Not available NTIS

Absolute Measurement of the Ordered Magnetic Moment in

Holmium-Rich (Er(1 -x)Ho(x))Rh4B4.
PB87-198099 701,480 Not available NTIS

Absolute OCS Wavenumbers and Analysis of Bands in the
Region of the Lowest Fundamental (nu sub 2).

PB88-1 52558 700,291 Not available NTIS

Absolute Spectral Response Intercomparison.
PB87-234027 701,414 Not available NTIS

AC Power and Energy Measurements.

PB88-1 29929 700,882 Not available NTIS

AC Susceptibility Measurements Near the Critical Tempera-
ture of a Y-Ba-Cu-O Superconductor.
PB88-138730 701,516 Not available NTIS

AC Voltage and Current Measurements.
PB87-233607 700,866 Not available NTIS

Acceleration of Charged Particles at Relativistic Shock
Fronts.

PB87-219077 700,036 Not available NTIS

Accuracy of Transmission Electron Microscopy for the
Analysis of Asbestos in Ambient Environments.
PB87-162111 700,201 Not available NTIS

Accurate Determination of the Fine-Structure Inten/als in

the triplet P Ground States of (13)C and (12)C by Far-Infra-

red Laser Magnetic Resonance.
PB88-1 20993 700,053 Not available NTIS

Accurate Energies for the 4p (5)5s5p Quartet S(3/2) and
4p (5)5s4d Quartet P(5/2) Levels of Neutral Rubidium (Rb
I).

PB87-233722 700,463 Not available NTIS

Accurate Frequency Response Determinations from Dis-
crete Step Response Data.

PB88-1 1 1 1 90 700,971 Not available NTIS

Accurate Positional Sen/o for Use with Pneumatically Sup-
ported Masses and Vibrationally Isolated Tables.
PB87-230918 701,087 Not available NTIS

Accurate Remote Measurement of Robot Trajectory
Motion.

PB88-153051 701,080 Not available NTIS

Accurate Spectroscopy of Single-Electron and Single-Va-
cancy Ions.

PB88-141148 701,640 Not available NTIS

Achievement in Radio: Seventy Years of Radio Science,
Technology, Standards, and Measurement at the National
Bureau of Standards,
PB87-1 72045 700,638 PC A99/MF E04

Achieving Hash Table Searchers in One or Two Bucket
Probes.

PB87-193603 700,672 Not available NTIS

Acoustic Emission: An NDE Technique for Characterizing
the Martensitic Transformation.

PB88-141320 701,173 Not available NTIS

Acoustic Evaluation of Thermal Insulation.

PATENT-4 672 851 700,718 Not available NTIS

Acoustically Transparent Hydrophone Probe.
PATENT-4 51 7 665 700, 716 Not available NTIS

Acrylonitrile-Butadiene-Styrene Copolymers (ABS): Pyrolysis

and Combustion Products and Their Toxicity-A Review of
the Literature.

PB87-231353 700,582 Not available NTIS

Activation Analysis of Electronics Materials.

PB87-1 49829 700,187 Not available NTIS

Active High-Voltage Divider and Phase Shifter.

PB88-1 11216 700 758 Not available NTIS

Activities and Plans of the Time and Frequency Division of

the National Bureau of Standards.
PB88-141221 700,975 Not available NTIS

Activity in Warm Stars: lUE Observations of Eariy F Dwarfs.
PB88-140199 700,060 Not available NTIS

Ada. Category: Software Standard. Subcategory: Program-
ming Language.
FIPSPUB 119 700,693 PC E08

Adhesion to Dentin Mediated by Gluma: Effect of Pretreat-
ment with Various Amino Acids.

PB88-129812 701,300 Not available NTIS

Adiabatic Analysis of Distant Perturbations: Application to
Herzberg-Teller Vibronic Coupling Theory.
PB87-149415 700,316 Not available NTIS

Adsorption of H20 on Planar and Stepped Si(IOO): Stmc-
tural Aspects.
PB88-117718 700,485 Not available NTIS

TI-1



TITLE INDEX

Adsorption of PMDM, the Adduct of Pyromellilic Dianfiy-

dride with 2-hydro)(yethyl Methacrylate, on Hydroxyapatite.
PB88-1 10739 700,078 Not available NTIS

Advances in Calorimetry for Radiation Dosimetry.
PB87-199410 701,343 Not available NTIS

Advances Toward the Standardization of Residual Stress
Measurements.
PB87-218376 701,047 Not available NTIS

Aerial Thermography and Spot Radiometer Applications for

Detecting Thermal Anomalies of Office Buildings.

PB88-141163 700,098 Not available NTIS

Affinity Chromatography and Metal Chelate Affinity Chroma-
tography.
PB88-1 17635 700,226 Not available NTIS

Algorithm for Ascertaining Linear Range of Turbine Flow
Meters.
PB88-152210 701,382 Not available NTIS

Algorithm for the Mass-Loss Rate of a Burning Wall,

PB88-153812 700,177 PC A03/MF A01

Algorithm HFFT - High-Order Fast-Direct Solution of the
Helmholtz Equation.
PB88-153010 701,242 Not available NTIS

Alkali-Metal Negative Ions. 4. Multichannel Calculations of

K(l-) Photodetachment.
PB87-1 53698 700,345 Not available NTIS

Allocating Funds among Projects with Variable Designs and
Sizes.

PB88-129887 700,097 Not available NTIS

Alternative EMI (Electromagnetic Interference) Measure-
ment Techniques for Microelectronic Circuits.

PB88-138805 700.820 Not available NTIS

Alternatives for Sensing Tool Wear in Peripheral and Slot

End-Milling.

PB88-138938 701,088 Not available NTIS

Aluminum-Copper System.
PB87-149811 701,185 Not available NTIS

Ambient Impact of Residential Wood Combustion in El-

verum, Norway.
PB87-218921 700,928 Not available NTIS

AMPLE (Automated Manufacturing Programming Language
Environment) Project,

PB87-174298 701,022 PC A02/MF A01

Amplification by a Phase Locked Array of Josephson Junc-
tions.

PATENT-4 638 257 700,737 Not available NTIS

Amplification of Wind Effects on Compliant Platforms.
PB87-150512 701,366 Not available NTIS

Amplitude-Modulated Heterodyne Polarization Spectrosco-

^^88-152129 701,432 Not available NTIS

AMRF (Automated Manufacturing Research Facility) Data-
base Report Format: Part Model,
PB88-155742 701,035 PC A05/MF A01

Anaerobic Corrosion of Iron and Steel: A Novel Mechanism.
PB87-197745 701,161 Not available NTIS

Analysis of a Laminar Vortex Shedding Behind a Circular

Cylinder by Computer-Aided Flow Visualization.

PB88-1 38896 701,380 Not available NTIS

Analysis of a Two-Way Table.
PB87-225355 701,258 Not available NTIS

Analysis of an Array of Log-Periodic Dipole Antennas for

Generation Test Fields,

PB87-232567 700,731 PC A03/MF A01

Analysis of Damage Profiles in Poly(methyl methacrylate) in

Terms of Oxygen Diffusion and Consumption.
PB87-203865 700579 Not available NTIS

Analysis of Dielectric Strength Data for Binary Electronega-
tive Gas Mixtures.
PB88-1 00672 700,256 Not available NTIS

Analysis of Shoring Loads and Slab Capacity for Multistory

Concrete Constmction.
PB87-1 64059 700139 Not available NTIS

Analysis of the Microstructure of Rapidly Solidified AI-8
wt% Fe Powder.
PB88-129861 701,206 Not available NTIS

Analysis of the Pressure Rise in Sealed Magazine Fires,

PB88-155759 701,362 PC A03/MF A01

Analysis of the Vibrational Spectnjm of the Nitromethyl
Free Radical.

PB88-1 17502 700,484 Not available NTIS

Analysis of the 3-Micrometer Bands of Benzene.
PB88-152103 700,290 Not available NTIS

Analysis of the 5p(6)-> 5p(5)nl (J= 1) Rydberg Series in

Ba(2-|- ).

PB88-1 47731

Analytical Methods.
PB87-1 50769

700,524 Not available NTIS

700, 193 Not available NTIS

PB87-151015 700.637 PCA06/MFA01

Analytical Methods for Fire Safety Design,
PB88-1 53333 700,175 PC A03/MF A01

Analytical Neutron-Capture Gamma-Ray Spectroscopy:
Status and Prospects.
PB87-1 49837 700,188 Not available NTIS

Anisotropic Charge Transfer Rates in the Scattering of Ori-

ented Atoms or Molecules from Surfaces.
PB87-1 79370 700,389 Not available NTIS

Annotated Bibliography on Reliable System Design,
PB88-109848 700,679 PC A06/MF A01

Another Step Toward an International Practical Pressure
Scale (2nd AIRAPT IPPS Task Group Report).

PB88-1 52376 700,979 Not available NTIS

Antiferromagnetic Structure of the Cubic Superconductor
ErPd2Sn.
PB87-1 98065 701,478 Not available NTIS

Antioxidants.

PB87-162186 700,014 Not available NTIS

Apparatus for Quasihydrostatic Measurement of Piezoelec-

tric d(sub h) Coefficient.

PB87-200317 700,961 Not available NTIS

Apparatus for the Rapid Equilibration of Moisture-Sensitive

Materials.

PB87-230819 700,219 Not available NTIS

Apparent Thermal Conductivity Characterization of Low-
Density, Glass-Fiber Insulation Material.

PB87-153813 701,154 Not available NTIS

Application of a New High Temperature Reactor to Unimo-
lecular Decompositions.
PB87-1 62285 700,362 Not available NTIS

Application of a Photodimerizable Probe to the Forced Ray-
leigh Scattering Technique for Measurement of Self-Diffu-

sion of Polymer Chains.
PB87-1 53284 700,566 Not available NTIS

Application of CCRL Data in the Formulation of Precision

Estimates for Selected Cement Standards.
PB87-1 53086 700,599 Not available NTIS

Application of Pulse-Echo Ultrasonics to Locate the Solid/

Liquid Interface During Solidification and Melting.

PB87-165908 701,194 Not available NTIS

Application of the Carnahan-Stariing-DeSantis Equation of

State to Mixtures of Refrigerants.

PB87-171716 700,943 Not available NTIS

Application of Transparent Enclosure Theory to Solar

Energy Absorption by Cylindrical-Tubes in Sunspaces.
PB87-151627 700,919 Not available NTIS

Application Software Prototyping and Fourth Generation
Languages.
PB87-2T0332 700,674 PC A04/MF A01

Applications of Multiple Small Angle Neutron Scattering to

Studies of Ceramic Processing.
PB88-1 52244 701,120 Not available NTIS

Applying Expert Systems to Building Standards.
PB88-14771 5 700. 111 Not available NTIS

Approach for Evaluating Effects of Wall Losses on Quarter-

Wave Short-Circuit Impedance Standards.
PB87-161501 700,772 Not available NTIS

Approximate Procedures for Calculating Protection from Ini-

tial Nuclear Radiation from Weapons,
PB87-165593 701.313 PC A07/MF A01

Aqueous Solubility Relationships for Two Types of Calcium
Silicate Hydrate.
PB88-152319 701.125 Not available NTIS

Arc-Furnace for the Production of Small Investment Cast-
ings of Reactive or Refractory Metals Such as Titanium.
PATENT-4 627 482 701, 184 Not available NTIS

Argon K Suprathreshold Stnjcture.

PB88-147699 700,522 Not available NTIS

ASET-B: A Room Fire Program for Personal Computers.
PB87-197943 700,615 Not available NTIS

ASKBUDJr: A Precursor of an Expert System for the Eval-

uation of Fire Hazard.
PB87-203881 700, 160 Not available NTIS

Assessing the Credibility of the Calorific Value of Municipal

Solid Waste.
PB88-1 54646 700,940 Not available NTIS

Assessment of Durability Testing Procedures for the Covers
of Flat-Plate Solar Collectors.

PB87-161774 700,922 Not available NTIS

Assessment of Error Bounds for Some Typical MIL-STD-
461/462 Types of Measurements.

Assessment of Future Optical Measurements of Voltage
and Current in Electric Power Systems.
PB88-1 17643 700,877 Not available NTIS

Assessment of Uncertainties and Risks Associated with the
Dynamic Behavior of Compliant Offshore Structures.

PB88-100680 701.363 Not available NTIS

Asymmetries in Spectral Lines Due to Plasma-Ion Broaden-
ing: Some Unusual Cases and a Possible Test for Plasma
Homogeneity.
PB87-203832 701,592 Not available NTIS

Autodetachment Study of the Electronic Spectroscopy of

FeO(-l).

PB87-198057 700,410 Not available NTIS

Autoionisation States (3131') of the Helium-Like Nitrogen Ion.

PB87-1 65890 700,377 Not available NTIS

Automated Manufacturing Research Facility at the National
Bureau of Standards.

PB87-232039 701,030 Not available NTIS

Automated Method for Analyzing Images Containing Elec-

tron Diffraction Spots.
PB88-1 29788 701,511 Not available NTIS

Automated Potentiometric System for Precision Measure-
ment of the Quantized Hall Resistance,
PB88-124417 700.760

(Order as PB88-124409, PC A04/MF A01)

Automated Radiometric Linearity Tester.

PB87-162277 701,390 Not available NTIS

Automated Thermal Voltage Converter Intercomparisons.

PB88- 152830 700,763 Not available NTIS

Automatic Frequency Response of Frequency-Modulated
Generators Using the Bessel Method.
PB88-1 53911 700,764 Not available NTIS

Automatic Laser Tracking Interferometer System for Robot
Metrology.

PB88- 152038 701,074 Not available NTIS

Automation of Vibration Testing at the National Bureau of

Standards.
PB87-1 51601 700,951 Not available NTIS

Band Structure and Density of States Changes in Heavily

Doped Silicon.

PB88-154612 701,435 Not available NTIS

Barriers Encountered by U.S. Exporters of Telecommunica-
tions Equipment,
PB88-1 53630 700. 184 PC A04/MF A01

Basic Gas Metering. Annual Report April 1 984-March 1 985,
PB87-211959 700.906 PC A05/MF A01

Batch Extraction of Amines Using Emulsion Liquid Mem-
branes: Importance of Reaction Reversibility.

PB87-231361 700.449 Not available NTIS

BCC (Body-Centered Cubic) and FCC (Face-Centered
Cubic) Forms of Eu Epitaxially Grown on Re Surfaces.

PB87-233466 701.494 Not available NTIS

Before the Smoke Clears-Heat and Mass Transfer in Fires

and Controlled Combustion.
PB87-231494 700.295 Not available NTIS

Beginning at a Government Agency.
PB88-138862 700,076 Not available NTIS

Behavior of 1/6-Scale Model Bridge Columns Subjected to

Cyclic Inelastic Loading,
PB87-1 52245 700.605 PC A13/MF A01

Biological Reference Materials from the U.S. National

Bureau of Standards-An Update.
PB87-216230 700.218 Not available NTIS

Book Review of 'Nuclear Safeguards Analysis: Nondestruc-
tive and Analytical Chemical Techniques.'

PB87-203014 701.358 Not available NTIS

Bound Electronic States of HCI(-I).

PB87-1 65692 700,374 Not available NTIS

Break-Junction Tunneling Measurements of the High-Tc Su-
perconductor Y1Ba2Cu30(9-delta).
PB87-231536 700,252 Not available NTIS

Bremsstrahlung Energy Spectra from Electrons with Kinetic

Energy 1 KeV-10 GeV Incident on Screened Nuclei and Or-

bital Electrons of Neutral Atoms with Z= 1-100.

PB87-149530 701,550 Not available NTIS

Building and Sustaining Software Maintainability.

PB88- 152426 700,686 Not available NTIS

Building Structural Failures - Their Cause and Prevention.

PB87-1 72706 700,141 Not available NTIS

Building Technology Project Summaries 1987,

PB88-109863 700,161 PC A05/MF A01

TI-2



TITLE INDEX

Building Technology Publications, Supplement 10: 1985-86.

PB88-11091 1 700, 166 PC A06/MF A01

Cl-K(beta) (K-V) Emission of CFC13 Excited by Synchro-
tron Radiation BBelow and Above CI -Is Binding Energy:

Perturbation Effects in a Highly Excited Neutral Molecule.

PB87-233599 700,461 Not available NTIS

Cl-Kappa(beta) Emission of Chloromethanes and Compari-
son with Semiempirical and 'ab initio' MO Calculations.

PB87-230942 700.448 Not available NTIS

Calcium Phosphate Formation in Aqueous Suspensions of

Anionic Liposomes.
PB88-1 34655 701,270 Not available NTIS

Calcium Phosphate Phase Transformations in Serum.
PB87-219150 701,276 Not available NTIS

Calcium Phosphate Precipitation in Aqueous Suspensions
of Phosphatidylserine-Containing Anionic Liposomes.
PB87-1 50793 701,283 Not available NTIS

Calcium Phosphate Saturation Levels in Ultrafiltered Serum.
PB87-161709 701,275 Not available NTIS

Calculated Response of A 5.5 x 5.5 cm High-Purity Ge De-
tector to Gamma Rays with Energies Up to 20 MeV,
PB87-201414 701,344 PC A02/MF A01

Calculation of Helium Plasma Satellites in Turbulent Plas-

mas.
PB88-138953 701,442 Not available NTIS

Calculation of Thermal Degradation Initiated by Random
Scission, Unsteady Radical Concentration.
PB88-1 10689 701,223 Not available NTIS

Calculations of Maximum Allowable Heat Losses for Vari-

ous Shallow Trench Heat Distribution Systems,
PB88-1 53721 700,915 PC A06/MF A01

Calibrating a Dual Six-Port or Four-Port for Measuring Two-
Ports with Any Connectors.
PB88-1 09095 700,745 Not available NTIS

Calibration and Error Analysis of a Picosecond Pulse Wave-
form Measurement System at NBS (National Bureau of

Standards).

PB88-121975 700,879 Not available NTIS

Calibration of a Camera and Light Source by Fitting to a
Physical Model.
PB87-151882 701,368 Not available NTIS

Calibration of Acoustic Emission Transducers: Comparison
of Two Methods.
PB87-233987 701,059 Not available NTIS

Calibration of Aspirator-Type Ion Counters and Measure-
ment of Unipolar Charge Densities.

PB87-1 79388 700,848 Not available NTIS

Calibration of GPS Equipment at Time and Frequency
Standards Laboratories in the USA and Europe.
PB88-1 22023 701,628 Not available NTIS

Calibration of Microwave Antenna Gain Standards.
PB87-161436 700,722 Not available NTIS

Calibration of Optical Fiber Power Meters: The Effect of

Connectors.
PB87-202941 700,640 Not available NTIS

Callahan Award Lecture - Dental Composites: State-of-the-

Art in Dentin Bonding.
PB87-1 52823 701,285 Not available NTIS

Carbon and Nitrogen Effects on the Elastic Constants of a
Stainless Steel at 4 K.

PB87-1 82903 701,159 Not available NTIS

Carbon Determination for the Study of Bonded Phases in

Liquid Chromatography.
PB87-161717 700,199 Not available NTIS

Catalog of Compartment Fire Model Algorithms and Associ-
ated Computer Subroutines,
PB88-1 10861 700, 165 PC A10/MF A01

Catalog of Saddle Shaped Surfaces in Crystals.

PB87-163697 700,365 Not available NTIS

Catalytic Cracking as the Basis for a Potential Detector for

Gas Chromatography,
PB87-230991 700,220

(Order as PB87-230975, PC A04/MF A01)

Cation Binding Effect on Hydrogen Bonding.
PB88-147517 700,288 Not available NTIS

Ceiling Jet-Driven Wall Flows in Compartment Fires,

PB87-201786 700,103 PC A03/MF A01

Ceiling Jet-Driven Wall Flows in Compartment Fires (Ex-
tended Abstract).

PB87-203873 700, 159 Not available NTIS

Cell Control Architecture for Flexible Manufacturing.
PB87-218350 701,028 Not available NTIS

Center for Chemical Engineering Technical Activities: Fiscal
Year 1986.

PB87-165155 700,293 PC A06/MF A01

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs, April to June
1988 with 1987 CEEE Events Calendar,
PB87-195418 700.852 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, April to June
1987, with 1987 CEEE Events Calendar,

PB88-130315 700.883 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, January to

March 1987 with 1987 CEEE Events Calendar,

PB87-224648 700,861 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, July to Sep-
tember 1986 with 1987 CEEE Events Calendar,
PB87-210340 700,858 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, October to

December 1 986 with 1 987 CEEE Events Calendar,
PB87-226890 700,863 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs,
January to March 1987, with 1987 CEEE Events Calendar,
PB88-1 30323 700,884 PC A03/MF A01

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs,
July to September 1986 with 1987 CEEE Events Calendar,
PB87-223442 700.860 PC A02/MF A01

Cerenkov and Sub-Cerenkov Radiation from a Charged
PsrticlG B63rTi

PB87-231445' 701,606 Not available NTIS

Challenge of Semiconductor Metrology.
PB87-234092 701,497 Not available NTIS

Characteristics and Performance of Miniature NBS (Nation-

al Bureau of Standards) Passive Hydrogen Masers.
PB88-147376 701,430 Not available NTIS

Characterization of a Sampling Voltage Tracker for Measur-
ing Fast, Repetitive Signals.

PB87-201661 700,855 Not available NTIS

Characterization of Active Sites at Chemically Modified

GIsss Surfscss
PB87-197752

'

701,103 Not available NTIS

Characterization of Alumina Powder Using Multiple Small
Angle Neutron Scattering. 2. Experiment.
PB88-1 54034 701.535 Not available NTIS

Characterization of Alumina Powder Using Multiple Small
Neutron Scattering. 1 . Theory.
PB88-1 54026 701.534 Not available NTIS

Characterization of Long Term Controlled Release Dynam-
ics and Identification of Butyltin Species Released from
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cupationally Exposed Patient.

PB88-141296 701,325 Not available NTIS

Cigarette Ignition of Soft Furnishings - A Literature Review
with Commentary,
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PB88-1 52848 700.777 Not available NTIS

Comprehensive Guide for Least-Cost Energy Decisions,

PB87-180253 700.089 PC A11/MF A01

Comprehensive Test Chip for the Characterization of Multi-

Level Interconnect Processes.
PB88-1Q9111 700.815 Not available NTIS

Compression Studies of a Nickel-Based Superalloy, MAR-
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ior of Fluids in the Critical Region.

Cure Monitoring of Epoxy Resins by Ruorescence Recov-
ery After Photobleaching.
PB87-1 96911 700.575 Not available NTIS

Current Density Monitor for Intense Relativistic Electron
Beams.
PB87-1 49555 701.551 Not available NTIS

Current-Voltage Characteristics of Nanoampere Josephson
Junctions.

PB88-120951 700.791 Not available NTIS

Data Base Directions: Information Resource Management -

Making It Work. Proceedings of a Workshop on Information
Resource Management (IRM) Held at Fort Lauderdale, Flor-
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Small-Batch Manufacturing.
PB87-202974 701.026 Not available NTIS

Data Element Standards: Communication Standards for

End Users.

PB88-1 52657 700,690 Not available NTIS

Datatiase Language NDL (Network Database Language).
Category: Software Standard. Subcategory. Database.
FIPS PUB 126 700.696 PC Ell

Database Language SQL (Structured Query Language).
Category: Software Standard. Subcategory; Database.
FIPS PUB 127 700,697 PC E10

DATAPLOT; An Interactive High-Level Language for Graph-
ics, Non-Linear Rtting, Data Analysis, and Mathematics.
Version 87.1.

PB87-1 60990 700.665 CP T19

DATAPLOT: Implementation Manual. Version 87.1,

PB87-161014 700,667 PC A05/MF A01

DATAPLOT; New Features. Version 87.1,

PB87-161006 700.666 PC A04/MF A01

Decay Rate of Critical Fluctuations in Ethane-i- Carbon Di-
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PB87-161808 700,610 Not available NTIS

Directkinal Scanning of Complex Electromagnetic Environ-
ments.
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Low-Level Control Interface for Robot Manipulators.

PB88-141239 701,072 Not available NTIS

Low Noise Cascode Amplifier,

PB88-1 38540 700,761

(Order as PB88-138516, PC A04/MF A01)

Low Noise SIS Mixer with Gain for 80-115 GHz.
PB87-180907 700,741 Not available NTIS

Low Temperature Magnetic Properties of F.C.C. (Face Cen-
tered Cutjic) Fe-Cr-Ni Alloys: Effects of Manganese and In-

terstitial Carbon and Nitrogen.

PB87-231502 700,296 Not available NTIS

LP-Based Combinatorial Problem Solving.

PB88-1 53036 701,250 Not available NTIS

Magnetic-Dipole Wavelength Measurements in the n= 3
Configurations of Highly Ionized Cu, Zn, Ga, As, Kr, and Y.

PB87-219192 701.596 Not available NTIS

Magnetic Excitations in Transition Metals.

PB87-151478 700.337 Not available NTIS

Magnetic Field-Induced Transition in Y{1-x)Gd(x).

PB87-198107 701,481 Not available NTIS

Magnetic Properties of Electrodeposited Copper-Nickel
Composition-Modulated Alloys.

PB87-218319 701,485 Not available NTIS

Magnetism and the Obsen/ation of NMR Lines in Hexago-
nal AI4Mn and Icosahedral Al-Mn Alloys.

PB87-197935 701,198 Not available NTIS

Magnetoresistive Skin for Robots.
PB87-161113 701,000 Not available NTIS

Manganese and Nitrogen in Stainless Steel SMA (Shielded
Metal Arc) Welds for Cryogenic Service.

PB87-219218 701,163 Not available NTIS

Mark-Houwink-Sakurada Relation for Poly(Methyl Methacry-
late),

PB88-1 12594 700,266 Not available NTIS

Mass Basis Kari Fischer Titration Equation for Moisture De-
termination.

PB87-1 97794 700.012 Not available NTIS

Mass Spectrometric Investigation of the Thermal Oxidative
Reactivity of Ethylene Glycol.

PB88-1 29721 700,497 Not available NTIS

Mat Foundations for Offshore Structures in Arctic Regions,

PB87-171500 701.361 PC A08/MF A01

Materials Studies for Magnetic Fusion Energy Applications

at Low Temperatures-X,
PB87-232575 701,338 PC A18/MF A01

Matrix Approach to Symmetry.
PB88-1 09053 701,498 Not available NTIS

Matrix Resin Effects in Composite Delamination: Mode I

Frsctur© Aspscts
PB87-231999 701,135 Not available NTIS

Measured Performance of Solar Hot Water Systems Sub-
jected to Various Collector Array Flow Rates.

PB88-141155 700,925 Not available NTIS

Measurement and Analysis of the Far Infrared Absorption
Spectrum of the Gaseous Mixture H2-CH4.
PB88-1 20977 700,309 Not available NTIS

Measurement and Calibration.

PB87-1 50892 700, 194 Not available NTIS

Measurement and Rate Law Analysis of D2 Q-Branch Line

Broadening Coefficients for Collisions with D2, He, Ar, H2,
and CH4.
PB88-1 10754 700,474 Not available NTIS

Measurement Assurance and Accreditation.

PB87-151460 700,836 Not available NTIS

Measurement Assurance Programs. Part 2: Development
and Implementation.

PB88-1 10960 700,995 PC A07/MF A01

Measurement of Absorbed Dose and Dose Distribution.

PB87-149548 701,312 Not available NTIS

Measurement of Electric Field and Ion-Related Quantities.

PB88-141080 701,639 Not available NTIS

Measurement of Fault-Tolerant Parallel Processors,

PB87-208328 700,655 PC A03/MF A01

Measurement of Ion/Molecule Reactions between 10 and
20 K.

PB87-1 63770 700,367 Not available NTIS

TI-10



TITLE INDEX

Measurement of Residual Stresses in Coatings on Brittle

Substrates by Indentation Fracture.

PB87-224218 701,128 Not available NTIS

Measurement of Resonant and Non-Resonant Tfiird Order
Nonlinear Susceptibilities by Cotierent Raman Spectrosco-

pes?- 195327 700,654 PC A03/MF A01 PB87-1 49423 700,317 Not available NTIS

387-152013 700,342 Not available NTIS

Measurement of RF Signal Generator Ptiase Noise Using a
One-Generator Delay-Line Metfiod.

PB87-233334 701,371 Not available NTIS

Measurement of Shielding Effectiveness of Different Cable
and Stiielding Configurations by Mode-Stirred Tectiniques,

PB88-155791 700,778 PC A03/MF A01

Measurement of Solids Fraction in Two-Component Slur-

ries.

PB88-122056 701,379 Not available NTIS

Measurement of tfie Separation Distance in Contact and
Proximity Lithography.

PB87-161881 701,045 Not available NTIS

Measurement of the Setting Time and Strength of Concrete
by the Impact-Echo Method.
PB88-1 11851 700,603 PC A06/MF A01

Measurement of Velocity and Temperature Profiles in Low-
Speed, Turbulent Non-Isothermal Flows,

PB88-1 55833 700,630 PC A03/MF A01

Measurement Technique for Determining the Temperature
Distribution in a Transparent Solid Using Holographic Inter-

ferometry.
PB87-191078 701,398 Not available NTIS

Measurements and Interpretations of Sliding Wear Damage
In Metals.

PB88-129853 701,171 Not available NTIS

Measurements for VLSI Models.
PB88-1 38847 700,822 Not available NTIS

Measurements of Air Infiltration and Airtightness In Passive
Solar Homes.
PB87-161907 700,086 Not available NTIS

Measurements of New FIR Laser Lines in CD30D.
PB87-233367 701,410 Not available NTIS

Measurements of the Pressure Dependence of the H02
Radical Self Disproportionation Reaction at 298K.
PB88-152152 700,532 Not available NTIS

Measurements of the Transient Temperature and Velocity

Profiles in Ceiling Jets (Extended Abstract).

PB87-203006 700, 158 Not available NTIS

Measuring Electromagnetic Interference. Part 1. Open-Field
Sites and TEM Cells.

PB88-1 38797 700,889 Not available NTIS

Mechanical Preconditioning of Ultra High Molecular Weight
Polyethylene at Small Uniaxial Deformations.
PB88-147178 701,227 Not available NTIS

Mechanism of the Reactions of AlkyI Ions with Alkylamines:
Competing Proton Transfer and Condensation Reactions.
PB88-1 47293 700,286 Not available NTIS

Mercury Transformation by Heterotrophic Bacteria Isolated

from Cinnabar and Other Metal Sulfide Deposits in Italy.

PB88-147657 701,360 t^lot available NTIS

Metallic Phase with Long-Range Orientational Order and
No Translatlonal Symmetry.
PB87-1 63705 700,366 Not available NTIS

Metastable Retention of a High-Pressure Phase of Zirconia.

PB88-121066 701,115 Not available NTIS

Methanol Thermodynamic Properties from 176 to 673 K at

Pressures to 700 Bar,

PB88-1 56450 700,555 Not available NTIS

Method and Apparatus for Measuring Machine Cutting Tool
Positions.

PATENT-4 699 551 700,985 Not available NTIS

Method and Apparatus Relating to Specimen Cells for

Scanning Electron Microscopes.
PATENT-4 705 949 701,263 Not available NTIS

Method and Mechanism for Fixturing Objects.
PATENT-4 685 661 701,084 Not available NTIS

Method for First-Order Design of a Transfer Optics System
to Throughput Match a Fourier Transform Spectrometer to

a Sample Cell Without Use of a Field Lens at the Cell

Input.

PB87-224549 701,407 Not available NTIS

Method for Measuring Complex Permeability at Radio Fre-
quencies.
PB87-203808 700,856 Not available NTIS

Method for Measuring the Effectiveness of Gaseous Con-
taminant Removal Devices. Progress Report,
PB88-155882 700,937 PC A03/MF A01

Methodology for Broadband Token Passing Bus Interoper-
ability Testing,

Methods for Accurate Determination of Emission Rate and
Trap Concentration with Application to Platinum-Doped Sili-

con.
PB87-233342 700,453 Not available NTIS

Metrological Challenges in Semiconductor Technology:
Electrical Measurements of Dimensions and Materials Prop-

erties Using Integrated Circuit Test Structures.

PB88-138854 700,823 Not available NTIS

Metrology Challenges of the Strategic Defense Initiative.

PB87-173712 701,367 Not available NTIS

Metrology for Electromagnetic Technology: A Bibliography

of NBS (National Bureau of Standards) Publications. Janu-
ary 1 970-December 1 986,
PB88-123682 701,424 PC A04/MF A01

Mg-like Spectrum of Cu XVIII.

PB87-151296 700,242 Not available NTIS

Micro-Electrode Techniques for the Analysis of Oral Fluids.

PB88-140959 701,302 Not available NTIS

Microanalysis and Electron Energy Loss Spectroscopy of

Polymers.
PB88-100748 700,588 Not available NTIS

Microanalytical Study of Secondary Precipitation in a
Nickel-Base Superalloy with Use of Atom Probe Field Ion

Microscopy and Analytical Transmission Electron Microsco-

py-
PB87-1 67409 701, 195 Not available NTIS

Microelectronics Dimensional Metrology in the Scanning
Electron Microscope. Part 1

.

PB87-1 50744 700,795 Not available NTIS

Microelectronics Dimensional Metrology in the Scanning
Electron Microscope, Part 2.

PB87-151270 700,335 Not available NTIS

Microindentation Hardness Measurements on Metal Powder
Particles

PB87-162079 701,158 Not available NTIS

Microindentation Hardness Testing of Coatings: Techniques
and Interpretation of Data.

PB88-141304 701,129 Not available NTIS

Micromanipulator System.
PATENT-4 694 230 701,067 Not available NTIS

Microscope Objectives, Cover Slips, and Spherical Aberra-

tion.

PB87-233656 701,411 Not available NTIS

Microsecond-Resolution Transient Technique for Measuring
the Heat of Fusion of Metals: Niobium.
PB88-1 17478 701,228 Not available NTIS

Microspheres and Focal Spots: Applications of Micros-
pheres in Dimensional Metrology.
PB87-233680 700,968 Not available NTIS

Microstructural Analysis of Hardened Alite Paste. 1 . Porosi-

ty-

PB88-1 54042 701,180 Not available NTIS

Microstructural Analysis of Hydrated Alite Paste. 2. Micros-

copy and Reaction Products.
PB88-154059 701,181 Not available NTIS

Microstructural Characterization by Small Angle Neutron
Scattering.

PB88-141072 701,172 Not available NTIS

Microstructural Characterization of Rapidly Solidified Nb-Si
Alloys.

PB88-147483 701,229 Not available NTIS

Microstructural Effects on Grinding of Alumina and Glass-
Ceramics.
PB87-224226 701,110 Not available NTIS

Microstructural Studies on Supercooled Sub-Micrometer
Powdor P&rticlos

PB88-121942 701,205 Not available NTIS

Microstructure and the Strength of Ceramics.
PB87-230884 701,112 Not available NTIS

Microstructure Formation in Rapidly Solidified Alloys.

PB88-1 29879 701,207 Not available NTIS

Microstructures of SiC and Si3N4 with Fibrous Inclusions.

PB87-201547 701,133 Not available NTIS

Microwave Cherenkov Radiation as a Diffraction Phenome-
non.

PB87-231437 701,605 Not available NTIS

Microwave Continuum Measurements and Estimates of

Mass Loss Rates for Cool Giants and Supergiants.
PB87- 163838 700,024 Not available NTIS

Microwave Spectrum of the Ar...Vinyl Cyanide Van Der
Waals Complex.
PB88-141015 700,508 Not available NTIS

Microwave Spectrum of the K= 0 States of Ar-NH3.

Millimeter-Wave Standards: An Emerging Need.
PB88-109186 700,645 Not available NTIS

Millisecond Pulsar Rivals Best Atomic Clock Stability.

PB88-138821 701,636 Not available NTIS

Mixing in Variable Density, Isothermal Turbulent Flows and
Implications for Chemically Reacting Turbulent Flows,

PB88-1 10044 700,622 PC A04/MF A01

MM-Wave Measurement and Standards Requirements for

Defense Technology.
PB88-147442 700.891 Not available NTIS

Mobile FM Transceivers.

PB87-233888 700,651 Not available NTIS

Model for Molten Salt Corrosion of (Co,Cr)-Based Superal-

loys.

PB88-1 53796 701.149 PC A05/MF A01

Model for the Nuclear Effects of the d-t-muon Fusing State,

PB87-201794 701.590 PC A03/MF A01

A Model for the Silicon-Manganese Deoxidation of Steel

Weld Metals.

AD-A176 497/6 701.155 PC A02/MF A01

Model Line-Shape Analysis for the Ruby R Lines Used for

Pressure Measurement.
PB87-149522 701.549 Not available NTIS

Modeling a Voltage-Locked Josephson Junction Array Am-
plifier: Gain, Input Impedance, and Bandwidth.

PB87-1 53839 700 738 Not available NTIS

Modeling of Chain Twist Boundaries in Polyvinylidene Fluo-

ride as a Mechanism for Ferroelectric Polarization.

PB87-152914 701.217 Not available NTIS

Modeling of Pressure-Induced Far Infrared Absorption
Spectra: Molecular Hydrogen Pairs.

PB88-129796 701.634 Not available NTIS

Modeling of the Process Sensitivity of Submicron Silicon

MOSFETs.
PB87-1 63622 700.798 Not available NTIS

Modeling Silicon Emitters for VLSI Transistors.

PB88-147426 700.826 Not available NTIS

Modelling Extended Chromospheres.
PB87-1 63846 700.025 Not available NTIS

Models for Heavy Doping Effects in Gallium Arsenide.

PB87-233383 701,493 Not available NTIS

Models of Chain Folding in Semicrystalline. Lamellar Poly-

mers.

PB87-1 52906 700,564 Not available NTIS

Modifying Structure and Properties of Optical Films by Coe-
vaporation.

PB87-151635 700,340 Not available NTIS

Modular System of Algorithms for Unconstrained Minimiza-
tion.

PB87-233573 701,247 Not available NTIS

Moessbauer Imaging,

PB88-1 24433 700,495

(Order as PB88-1 24409, PC A04/MF A01)

Molecular Dynamics on Vector Computers.
PB87-1 62053 700,359 Not available NTIS

Molecular Dynamics Study of a Supercooled Soft-Sphere
Fluid.

PB87-181830 700,394 Not available NTIS

Molecular-Dynamics Study of Glassy and Supercooled
States of a Binary Mixture of Soft Spheres.
PB88-147368 700,518 Not available NTIS

Molecular Half Collision Analysis of Atomic LIneshapes.

PB87-1 52864 700,343 Not available NTIS

Molecular Mechanism of Deformation in Epoxies-A Neu-
tron Scattering Study.

PB88- 134630 701,224 Not available NTIS

Moment Distribution in Amorphous Magnetic Ribbons by
Mossbauer Measurements.
PB87-197976 701,475 Not available NTIS

Monitoring Elastic Stiffness Degradation in Graphite/Epoxy
Composites.
PB88-1 53937 701,142 Not available NTIS

Monitoring the Fate of Chlorine from MSW (Municipal Solid

Waste) Sampling through Combustion. Part 1. Analysis of

the Waste Stream for Chlorine.

PB88-155429 700,941 Not available NTIS

Monte Carlo Calculation of Primary Kinematic Knock-On in

SIMS (Secondary Ion Mass Spectrometry).
PB87-200333 700,803 Not available NTIS
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Monte Carlo Simulation of Dilute Magnetic Semiconductors
lor High Concentrations of the Magnetic Component.
PB88-139068 701,519 Not available NTIS

Monte Carlo Studies of X-ray Scattering in Transmission Di-

agnostic Radiology.

PB88-147574 701.319 Not available NTIS

More Recent Improvements on the NBS (National Bureau
of Standards) Conical Transducer.
PB87-161139 700.780 Not available NTIS

Motion of Polymers Near Surfaces.
PB88-140967 700.591 Not available NTIS

Multi-Microprocessor Guard Control Station.

PB88-1 10747 701,052 Not available NTIS

Multi-Particle Accelerator for Neutron and High-LET Radi-
ation Research.
PB87-224127 701,597 Not available NTIS

Multiphoton Ionization Detection of Gas Phase Benzyl Radi-
cals.

PB88-152160 700,533 Not available NTIS

Multiphoton Ionization Spectra of Trans-1 ,3-Butadiene: Re-
assignment of a Rydberg Series.

PB87-224192 700.440 Not available NTIS

Multiple Programs in One UNIX Process.
PB87-225439 700.676 Not available NTIS

Multiple-Source, Multiple-Frequency Error of an Electric

Reld Meter.
PB87-157103 700.839 Not available NTIS

Multivacancy Effects in Atomic and Molecular Spectra.
PB87-230900 701,604 Not available NTIS

Multivariate Distributions of Directional Wind Speeds.
PB87-164125 700,140 Not available NTIS

MUMPS. Category: Software Standard. Subcategory: Pro-
gramming Language.
FIPSPUB125 700,695 PC Ell

Mutual Diffusion Constant of Binary, IsotopIc Hard-Sphere
Mixtures: Molecular Dynamics Calculations Using the
Green-Kubo and Steady-State Methods.
PBe8-1 52996 700,548 Not available NTIS

N2 and Air Broadening in the Fundamental Bands of HF
and HC1.
PB87-191144 700.4O0 Not available NTIS

Narrow-Angle Tail Radio Sources and the DistritHition of

Galaxy Orbits in Abell Clusters.

PB87-222956 700,041 Not available NTIS

NASA/NBS (National Aeronautics and Space Administra-
tion/National Bureau of Standards) Standard Reference
Model for Telerobot Control System Architecture
(NASREM).
PB88-123773 701,658 PC A05/MF A01

National Bureau of Standards Cold Neutron Research Fa-
cility.

PB88-141387 701,641 Not available NTIS

National Bureau of Standards' International Relations.
PB88-137120 700,075 Not available hJTIS

National Bureau of Standards Programmers Guide for the
Field Material-Handling Robot (FMR),
PB88-1 53762 701,083 PC A04/MF A01

National Bureau of Standards Reactor (NBSR).
PB88-141379 701,354 Not available NTIS

National EartfKiuake Engineering Experimental Facility

Study. Phase One. Large ^cale Testing Needs.
PB87-1 87225 700,142 PC A05/MF A01

National Forum on the Future of Automated Materials Proc-
essing in U.S. Industry. The Role of Process Models, Artifi-

cial Intelligence and Computer Integration. Report of a
Workshop (2nd) Held at Gaithersburg, Maryland on May 19-

20, 1986,
PB87-200382 701,023 PC A03/MF A01

Natural-Abundance (13)C-(13)C Spin Exchange in Rigid
Crystalline Organic Solids.

PB87-190146 700.570 Not available NTIS

Nature and Properties of Cardk)vascular Deposits.
PB87-181756 701.280 Not available NTIS

Nature of Repeatatiility and Reproducibility.

PB87-163713 700.993 Not available NTIS

NBS-lndustry (National Bureau of Standards-Industry) Co-
operation to Advance Microwave Standards.
PB87-1 73720 700.644 Not available NTIS

NBS' (National Bureau of Standard's) Role in Calibration
Support for Modem Defense Systems: Meeting the Chal-
lenge of Today's High Technology.
PBe8-122114 701.328 Not available NTIS

NBS (National Bureau of Standards) Absolute Ampere Ex-
periment
PB87-1 50777 700,835 Not available NTIS

NBS (National Bureau of Standards) Approach for Improv-
ing the Ouality of Leach Measurements on Solid Wastes.
PB87-233821 700,939 Not available NTIS

NBS (National Bureau of Standards) Assistance to OSI
(Open Systems Interconnection) Product Development
PB88-141130 700,706 Not available NTIS

NBS (National Bureau of Standards) Calibration Procedure
for Providing Time and Frequency at a Remote Site by
Weighting^ and Smoothing of GPS (Global Positioning

700,648 Not available NTIS

PB88-1 36577 701,514 PC A10/MF A01

System) Common View Data.
PB88-147384

NBS (National Bureau of Standards) Calibration Procedures
for Horizontal Dipole Antennas (25 to 1000 MHz).
PB87-210233 700,730 PC A03/MF A01

NBS (National Bureau of Standards) Calibration Services
Users Guide: Fee Schedule.
PB87-210654 700,994 PC A05/MF A01

NBS (National Bureau of Standards) Calibration Services
Users Guide 1986-1988 Edition (Revised).
PB87-174041 701,002 PC A10/MF A01

NBS (National Bureau of Standards) Calibration System for

AC Voltage.
PB87-233870 700,868 Not available NTIS

NBS (National Bureau of Standards) Conical Transducer
Analysis
PB87-161147 700.781 Not available NTIS

NBS (National Bureau of Standards) Josephson Array Volt-

age Standard.
PB87-232054 700.865 Not available NTIS

NBS (National Bureau of Standards) Large-Area Alpha-Par-
ticle Counting Systems,
PB88-1 24425 701.347

(Order as PB88-1 24409, PC A04/MF A01)

NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration of Beta-Particle-Emitting Ophthalmic Appli-

cators.

PB88-108535 701.314 PC A03/MF A01

NBS (National Bureau of Standards) Measurement Sen/-
ices: Far Ultraviolet Detector Standards.
PB87-227609 700.768 PC A05/MF A01

NBS (National Bureau of Standards) Measurement Serv-
ices: Fricke Dosimetry in High-Energy Electron Beams.
PB88-1 10374 701,315 PC A04/MF A01

NBS (National Bureau of Standards) Measurement Serv-
ices: Neutron Personnel Dosimetry.
PBe7-227617 701,345 PC A03/MF A01

NBS (National Bureau of Standards) Measurement Serv-
ices: Photometric Calibrations.

PB88-1 53747 701,433 PC A05/MF A01

NBS (National Bureau of Standards) Measurement Serv-
ices: Platinum Resistance Thermometer Calibrations.

PB88-1 38367 700.973 PC A16/MF A01

NBS (National Bureau of Standards) Measurement Serv-
ices: Radiance Temperature Calibrations.

PB88-1 23674 701,423 PC A03/MF A01

NBS (National Bureau of Standards) Measurement Serv-
ices: Radioactivity Calibrations with the '4 pi' Gamma Ioni-

zation Chamber and Other Radioactivity Calibration Capa-
bilities.

PB88-1 23708 701,346 PC A03/MF A01

NBS (National Bureau of Standards) Measurement Serv-
ices: (Radiometric Standards in the Vacuum Ultraviolet

PB87-227625 700,967 PC A07/MF A01

NBS (National Bureau of Standards) Measurement Serv-
ices: Regular Spectral Transmittance.
PBe8-108550 701,415 PCA04/MFA01

NBS (National Bureau of Standards) Measurement Serv-
ices: Spectral Irradiance Calibrations.

PB88-123781 701,425 PC A06/MF A01

NBS (National Bureau of Standards) Measurement Senr-
ices: Spectral Radiance Calibrations.

PB87-1 79883 701,397 PC A04/MF A01

NBS (National Bureau of Standards) Measurement Serv-
ices: Spectral Reflectance.
PB88-109905 701,416 PC A07/MF A01

NBS (National Bureau of Standards) Measurement Serv-
ices: Standard Cell Calibrations.

PB88-1 23690 700,880 PC A04/MF A01

NBS (National Bureau of Standards) Prototype Compiler for

Estelle.

PB87-171880 700,668 CP Til

PB88-124177 700.683 CP Til

NBS (National Bureau of Standards) Reactor Summary of

Activities July 1985 through June 1986.
PB87-151049 701.450 PC A08/MF A01

NBS (National Bureau of Standards) Reactor Summary of

Activities July 1986 through June 1987.

NBS (National Bureau of Standards) Research Reports
(April 1987).
PB87-210258 701.012 PC A03/MF A01

NBS (National Bureau of Standards) Scale of Radiance
Temperature,
PB87-166427 700.957

(Order as PB87-1 66401, PC A05/MF A01)

NBS (National Bureau of Standards) Serial Holdings 1987,
PB88-1 13774 701.013 PCA11/MFA01

NBS (National Bureau of Standards) Voluntary Product
Standard: American Softwood Lumber Standard (Amended
1986).

PB87-1 58564 701.231 PC A03/MF A01

NBS (National Bureau of Standards) Wideband Sampling
Wattmeter
PB87-210324 700.857 PC A06/MF A01

NBSLCC Program (for Microcomputers).
PB87-184750 700.090 CP D99

NDE (Non-DestiTjctive Evaluation) Publications, 1984,
PB87-201406 701.054 PC A03/MF A01

NDE (Nondestructive Evaluation) of Residual Sb'ess in Ura-
nium by Means of Neutron Diffraction.

PB87-1 56998 701.357 Not available NTIS

Ne-Like CaXI-MnXVI 2p(5)3l-2p(5)4l Transition Arrays and
Energy Levels.

PB87-224572 701.440 Not available NTIS

Near-Field Array of Yagi-Uda Antennas for Electromagnetic
Susceptibility Testing.

PB87-172714 700,727 Not available NTIS

Near-Infrared Spectrum of ONNHF-Direct Evidence for

Geometiic Isomerism in a Hydrc^n Bonded Complex.
PB88-121124 700.489 Not available NTIS

Near-Resonant Collisional Energy Transfer in Sr(5s6p sing-

let P(1))-Rare-Gas Systems.
PB87-1 98008 700.408 Not available NTIS

Near-Threshold Fatigue Oack Growth Behavior of AISI 316
Stsinioss StGot

PB88-1 17650 701.168 Not available NTIS

Nearly Free Internal Rotation in Ar-CHSQ.
PB87-1 97927 700,406 Not available NTIS

Need for a Standard in Package Inspection.

PB87-1 91045 701,046 Not available NTIS

Neighboring-Patch Integrals in Transient Electromagnetic
Scattering.

PB87-1 52849 701,443 Not available NTIS

Neutron and X-ray Diffraction Study on Polymorphism in

Lithium Orthotantalate, Li3Ta(34: 0>rrBGtion and Discus-
sion.

PB87-157152 700,350 Not available NTIS

Neutron Diffraction and Electron Microscopy Examination of

Barium Bromide-Barium Chloride (2/1).

PB87-198123 701,482 Not available NTIS

Neutron Diffraction Study of Age-Hardened U - 0.75wt% Ti

Alloy.

PB88-1 17320 701.202 Not available NTIS

Neutron Optics.

PB87-183109 701,582 Not available NTIS

Neutron Powder Diffraction Study and Physical Character-

ization of Zeolite D-RHO Deep-Bed Caldned at 773 and
923 K
PB87-198149 700,412 Not available NTIS

Neutron Powder Diffraction Study and Physical Character-

ization of Zeolite D-ZK-5 Deep-Bed Calcined at 500 deg C
and 650 deg C.

PB87-1 73795 700.384 Not available NTIS

Neutron Scattering Study of NH4(1 -f ) Dynamics during Vne
Deammoniation of NH4 - rho Zeolite.

PB88-1 52467 700,538 Not available NTIS

Neutavn Scattering Study of the Vibrational Density of

States in Icosahedral and Crystalline A1 (0.80)Mn(0.20).

PB87-1 98073 701.479 Not available NTIS

New Comparative Method for tfie Determination of Activa-

tion Energies.

PB88-1 29663 700.496 Not available NTIS

New Concepts for Construction Practice Standards for Ex-

cavations.

PB87-1 64042 700, 1 12 Not available NTIS

New Concepts for Measuring Flame Spread Properties.

PB87-1 50710 700.608 Not available NTIS

New Correlation Effects Observed for Inner-Shell Excita-

tions in Titanium and Vanadium.
PB87-191227 700.4O2 Not available NTIS
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New Developments in Neutron Powder Profile Analysis.

PB87-234035 701,495 Not available NTIS

New Experiments on ttie Langmuir Film Balance.

PB88-1 38995 700,232 Not available NTIS

New Far UV Detector Calibration Facility at the National

Bureau of Standards.

PB88-117460 701,418 Not available NTIS

New Measurements of Photospheric Magnetic Fields in

Late-Type Stars and Emerging Trends.
PB87-220554 700.039 Not available NTIS

New Measurements of the Ratio of the (10)B(n,alpha) to

(6)Li(n,t) Cross Sections in the eV Energy Region.

PB88-147749 701,644 Not available NTIS

New Test of General Relativity: Measurement of de Sitter

Geodetic Precession Rate for Lunar Perigee.

PB87-233961 701.613 Not available NTIS

New Value for the Rydberg Constant from the Hydrogen
Balmer-beta Transition.
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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 (18th), Held at

Gaithersburg, Maryland on May 12-15, 1986.

PB87-1 99972 700.144 PC A22/MF A01

Wind and Seismic Effects: Proceedings of the Joint Panel
Meeting of the U.S.-Japan Cooperative Program in Wind
and Seismic Effects (17th), Held at Tsukuba. Japan on May
21-24, 1985.
PB87-1 99964 700.143 PC A99/MF E04

Wind Engineering: A Review of Recent Work.
PB87-151981 700.135 Not available NTIS

Wind Forces on a Mobile Home: An Assessment of Wind
Tunnel Simulations.

PB87-1 50538 700.150 Not available NTIS

Wind Tunnel Model Surface Gauge for Measuring Rough-

PB88-109921 700,011 PC A04/MF A01

Wood Gasification at Fire Level Heat Fluxes.

PBe7-231346 700.929 Not available NTIS

Workshop on Factory Communications, March 17-18, 1987,

PB87-195277 700,673 PC A13/MF A01

Workshop on Fire Protection Technology: A Record of the

U.S. Papers Prepared for the Workshop on Fire Protection

Technology Held in Cairo, Egypt, April 27-28, 1986.

PB87-1 79230 700,945 PC A04/MF A01

Workshop on Service Life of Solar Collector Components
and Materials Held at Lyngby, Denmark on 6 December
1983: Proceedings, Summaries.
DE86006907 700.918 PC A08/MF A01

Workstation Control in a Computer Integrated Manufactur-
ing System.
PB87-161121 701,018 Not available NTIS

Worid of Polycarbonates.

PB87-197810 701,219 Not available NTIS

X-ray Absorption Studies of the Role of Chromium and Hy-
drogen in the Structure of Oxide Films on Iron.

PB87-1 53631 701,157 Not available NTIS

X-ray Absorption Study of Tantalum Oxide Films on Silicon.

PB87-149779 700.326 Not available NTIS

X-ray Crystallographic Studies of Pb Monolayers on Cu
(110) Surfaces.

PB88-129671 701.510 Not available NTIS

X-ray Photoelectron and Auger Electron Forward Scatter-

ing: A Structural Probe for Studying Ultrathin Epitaxial Films
and Interfaces (Summary Abstract).

PB88-134556 701,513 Not available NTIS

X-ray Sources in Regions of Star Formation. 2. The Pre-
Main Sequence G Star HDE 283572.

PB88-121157 700,054 Not available NTIS

X-Ray Spectrometric Analysis of Ceria-Yttria Mixtures After

Borate Fusion.

PB87-1 50652 700.191 Not available NTIS

XCOM: Photon Cross Sections on a Personal Computer,

PB88-109830 701,616 PC A03/MF A01

XPS (X-ray Photoelectron Spectroscopy) Searchlight Effect
A New Analytical Tool for Layered Structures, Epitaxy, and
Interfaces.

PB88-1 34549 700.500 Not available NTIS

XUV Radiometric Standards at NBS (National Bureau of

Standards).

PB88-141395 701.429 Not available NTIS

Yields of Excited States of Aromatic Derivatives in the Ra-
diolysis of Hydrocarbon Solutions.

PB88-1 10705 700.307 Not available NTIS

Zero Stability and Calibration Results for a Group of Capac-
itance Diaphragm Gages.
PB88-1 52392 700,981 Not available NTIS

Zero Stability of Spinning Rotor Vacuum Gauges.
PB87-151841 700,952 Not available NTIS

Zinc Porphyrin pi-Radical Cations in Aqueous Solution. For-

mation, Spectra and Decay Kinetics.

PB87-1 49472 700.319 Not available NTIS

Zone Modeling of Forced Ventilation Fires.

PB88-110671 700,634 Not available NTIS
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NBS/SP-500/145
Programming Languages for Knowledge-Based Systems
PB87-1 57228 700.664 PCA05MFA01

PB87-157228
Programming Languages for Knowledge-Based Systems

PB87-1 57228 700,664 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-A159 104/9

Note on the Effect of Ignoring Small Measurement Errors in

Precision Instrument Calibration.
At3-A1 59 104/9 701,251 PC A02/tUlF A01

AD-A167 157/7

A Simple Sum Rule for Total Radiative Decay Rates-Com-
parison of Quantal and Classical Methods for Oiatomics.
AD-A167 157/7 700,312 PC A02/MF A01

AD-A176 497/6

A Model for the Silicon-Manganese Deoxidation of Steel
Weld Metals.
AD-A1 76 497/6 701,155 PC A02/MF A01

AD-A182 285/7

International Conference on Chemical Kinetics: Program
and Abstracts Held in Gaithersburg, Maryland on 17-19
June 1985.
AD-A182 285/7 700,313 PC A09/MF A01

AD-A183 010/8

High Temperature Chemistry of Stored Chemical Energy
Reactions for Propulsion.
AD-A183 010/8 700.632 PC A04/MF A01

AD-P004 524/5

Ignition Phenomena of Bulk Aluminum Alloy as a Function
of Oxygen Pressure.
AD-P004 524/5 700.607 PC A02/MF A01

AFOSR-TR-85-0701

Note on the Effect of Ignoring Small Measurement Errors in

Precision Instrument Calibration.

AD-A159 104/9 701.251 PC A02/MF A01

AFOSR-TR-86-0213

A Simple Sum Rule for Total Radiative Decay Rates-Com-
parison of Quantal and Classical Methods for Diatomics.
AD-A167 157/7 700,312 PC A02/MF A01

AFOSR-TR-87-0707

International Conference on Chemical Kinetics: Program
and Abstracts Held in Gaithersburg, Maryland on 17-19
June 1985.
AD-A182 285/7 700,313 PC A09/MF A01

ARO-23474.7-MS

A Model for the Silicon-Manganese Deoxidation of Steel
Weld Metals.
AD-A1 76 497/6 701, 155 PC A02/MF A01

BNL-NUREG-51905

Probability Based Load Combination Criteria for Design of
Shear Wall Structures.

NUREG/CR-4328 700, 130 PC A03/MF A01

BNL-35276

Physical Modelling of Transition Metal Alloying: The Roles
That Different Levels of Theory Play.

DE85000591 701, 182 PC A02/MF A01

BNL-37029

Systematics of Alloying Behavior of the Noble Metals.
DE86000031 701, 183 PC A02/MF A01

CONF-840417-8

Physical Modelling of Transition Metal Alloying: The Roles
That Different Levels of Theory Play.

DE85000591 701, 182 PC A02/MF A01

CONF-850211-14

Systematics of Alloying Behavior of the Noble Metals.
DE86000031 701, 183 PC A02/MF A01

CONF-8312130-SUMS.

Workshop on Service Life of Solar Collector Components
and Materials Held at Lyngby, Denmark on 6 December
1983: Proceedings. Summaries.
DE86006907 700.918 PC A08/MF A01

CONF-8511312-1

Recent Fission Cross Section Standards Measurements.
DE88001714 701,548 PC A02

DE85000591

Physical Modelling of Transition Metal Alloying: The Roles
That Different Levels of Theory Play.

DE85000591 701, 182 PC A02/MF A01

DE85001736

Con-elations of Solar In-adiance and Daylight Illuminance for
Building Energy Analysis.

DE85001736 700,083 PC A03/MF A01

OE85010S90

Issue of Sky Conditions.
DE85010590 700,917 PC A03/MF A01

OR-1
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DE86000031

Systematics of Alloying Behavior of the Noble Metals.

DE86000031 701. 183 PC A02/MF A01

DE86006907

Workshop on Sen/ice Life of Solar Collector Components
and Materials Held at Lyngby. Denmark on 6 December
1983: Proceedings. Summaries.
DE86006907 700,918 PC A08/MF A01

DE87014558

Optical Power Line Voltage and Current Measurement Sys-
tems: Volume 1, Limits to the Precision of Electro-Optic and
Magneto-Optic Sensors: Final Report.
DE87014558 700.896 PC A06/MF A01

DE88001714

Recent Fission Cross Section Standards Measurements.
DE88001714 701.548 PC A02

DOT-HS-806-400

Limited Electromagnetic Interference Testing of Evidential

Breath Testers.

PB84-198829 701,660 PC A03/MF A01

EPRI-EL-5431-V.1

Optical Power Line Voltage and Current Measurement Sys-
tems; Volume 1 , Limits to the Precision of Electro-Optic and
Magneto-Optic Sensors: Final Report.

DE87014558 700.896 PC A06/MF A01

FIRS PUB 5-2

Codes for the Identification of the States, the District of Co-
lumbia and the Outlying Areas of the United States, and
Associated Areas. Category: Data Standards and Guide-
lines. Subcategory: Representations and Codes.
FIPS PUB 5-2 700,702 PC A03/MF A01

FIPS PUB-21-2

COBOL. Category: Software Standard. Subcategory: Pro-
gramming Language.
FIPS PUB-21-2 700,700 PC E15

FIPS PUB 29-2

Interpretation Procedures for Federal Information Process-
ing Standards for Software. Category; Software Standard.
Subcategory: Graphics.
FIPS PUB 29-2 700,701 PC A02/MF A01

FIPS PUB 55-2

Guideline; Codes for Named Populated Places, Primary
County Divisions, and Other Locational Entities of the
United States and Outlying Areas. Category: Data Stand-
ards and Guidelines. Subcategory: Representations and
Codes.
FIPS PUB 55-2 701,007 PC A03/MF A01

FIPS PUB 55 DC-4

Guideline: Codes for Named Populated Places, Primary
County Divisions, and Other Locational Entities of the
United States and Outlying Areas. The Fourth Printed Ver-
sion and Ninth Update Tape.
FIPS PUB 55 DC-4 701,669 PC E99

FIPS PUB 70-1

Representation of Geographic Point Locations for Informa-
tion Interchange. Category: Data Standards and Guidelines.

Subcategory; Representations and Codes; Earth Science
Series.

FIPS PUB 70-1 700,703 PC EOS
FIPS PUB 119

Ada. Category: Software Standard. Subcategory; Program-
ming Language.
FIPS PUB 119 700,693 PC E08

FIPS PUB 124

Guideline on Functional Specifications for Database Man-
agement Systems. Category: Software. Subcategory: Data
Management Applications.

FIPS PUB 124 700,694 PC A03/MF A01
FIPS PUB 125

MUMPS. Category; Software Standard. Subcategory; Pro-
gramming Language.
FIPS PUB 125 700,695 PC Ell

FIPS PUB 126

Database Language NDL (Networl< Database Language).
Category: Software Standard. Subcategory; Database.
FIPS PUB 126 700,696 PCE11

FIPS PUB 127

Database Language SQL (Structured Query Language).
Category: Software Standard. Subcategory; Database.
FIPS PUB 127 700,697 PC E10

FIPS PUB 128

Computer Graphics Metafile (CGM). Category: Software
Standard. Subcategory: Graphics.
FIPS PUB 128 700,698 PC E13

FIPS PUB 129

Optical Character Recognition (OCR) - Dot Matrix Character
Sets for OCR-MA. Category: Hardware Standard. Subcate-
gory: Character Recognition.
FIPS PUB 129 700,699 PC E04

GRI-86/0070-FR

Reference Standard Polyethylene Resins and Piping Materi-
als. Final Report October 1, 1 985-September 30, 1986,
PB87-173035 701,218 PC A05/MF A01

GRI-87/0104

Basic Gas Metering. Annual Report April 1984-March 1985,
PB87-211959 700,906 PC A05/MF A01

ICST/APM-87-1

User Guide for the NBS (National Bureau of Standards)
Prototype Compiler for Estelle.

PB87-171898 700,669 PC A05/MF A01
ICST/SNA-87/4

Internals Guide for the NBS (National Bureau of Standards)
Prototype Compiler for Estelle.

PB88-124193 700,684 PC A04/MF A01
L-16183

Effects of Backing Plates on the Electron Exposure of Thin
Polymer Films.

N87-11589/5 701,216 PC A02/MF A01
MIMEO SER-1580

Note on the Effect of Ignoring Small Measurement Errors in

Precision Instrument Calibration.

AD-A1 59 104/9 701,251 PC A02/MF A01
N87-1 1589/5

Effects of Backing Plates on the Electron Exposure of Thin
Polymer Films.

N87-1 1589/5 701,216 PC A02/MF A01
NAS 1.15:88995

Effects of Backing Plates on the Electron Exposure of Thin
Polymer Films.

N87-1 1589/5 701,216 PC A02/MF A01
NASA-TM-8899S

Effects of Backing Plates on the Electron Exposure of Thin
Polymer Films.

N87-11589/5 701,216 PC A02/MF A01
NBS/BSS-165

Engineering Aspects of the September 19, 1985 Mexico
Earthquake.
PB87-210191 700,145 PCA11/MFA01

NBS/CIRC-505

Presen/ation of the Declaration oi independence and the
Constitution of the United States.

PB88-144142 700,074 PC A03/MF A01
NBS/GCR-87/523

Study of the Effects of Oxygen Transport and Temperature
History of the Chemistry of PMMA Pyrolysis.

PB87-156519 700,609 PC A03/MF A01
NBS/GCR-87/526

Perturbed Boundary Layer Diffusion Flames,
PB87-179222 700,613 PC A07/MF A01

NBS/GCR-87/527

Description and Results of Furniture Fire Modules Within
FAST (HEMFAST (Heat and Mass Transport of Furniture

Fire, Smoke and Toxic Gases)).
PB87-182002 700,101 PC A05/MF A01

NBS/GCR-87/528

Entrainment, Chemistry, and Structure of Fire Plumes,
PB87-201851 700,104 PC A10/MF A01

NBS/GCR-87/529

Transient Characteristics of Unconfined Fire-Plume-Driven
Ceiling Jets.

PB87-201810 700,156 PC A06/MF A01
NBS/GCR-87/533

Development of Cost Effective Techniques for Alleviating

Water Supply Deficiencies in a Residential Sprinkler

System,
PB88-1 55825 700.107 PC A05/MF A01

NBS/GCR-87/534

Transient Cooling of a Hot Surface by Droplets Evapora-
tion, March 1986-March 1987,
PB88-1 53341 700,949 PC A05/MF A01

NBS/GCR-87/535

Measurement of Velocity and Temperature Profiles in Low-
Speed, Turbulent Non-Isothermal Flows,
PB88-1 55833 700,630 PC A03/MF A01

NBS/GCR-87/536

Flexural and Shear Behavior Reinforced Concrete Beams
during Fire Tests.

PB88-155817 700,129 PC A06/MF A01
NBS/GCR-87/538

SEES (Strength Evaluation of Existing Structures): An
Expert System for the Strength Evaluation of Existing Struc-

tural Members.
PB88-153770 701,546 PC A07/MF A01

NBS/HB-44

Specifications, Tolerances, and Other Technical Require-
ments for Weighing and Measuring Devices as Adopted by
the 72nd National Conference on Weights and Measures,
1987 (1988 Edition),

PB88-123765 700,972 PC A14/MF A01
NBS/HB-130-1988

Uniform Laws and Regulations as Adopted by the National
Conference on Weights and Measures (72nd), 1987.
PB88-123724 701.063 PC A09/MF A01

NBS/HB-135-REV-1987

Life-Cycle Costing Manual for the Federal Energy Manage-
ment Program: A Guide for Evaluating the Cost Effective-

ness of Energy Conservation and Renewable Energy
Projects for New and Existing Federally Owned and Leased
Buildings and Facilities,

PB88-138227 700,901 PC A13/MF A01
NBS/NSRDS-73/1

Compilation of Chemical Kinetic Data for Combustion
Chemistry. Part 1. Non-Aromatic C, H, O, N. and S Contain-
ing Compounds (1971-1982).
PB88-1 15761 700.626 PC A99/MF E04

NBS/NSRDS-73/2
Compilation of Chemical Kinetic Data for Combustion
Chemistry. Part 2. Non-Aromatic C, H, O, N, and S Contain-
ing Compounds (1983),

PB88-1 56690 700,631 PC A07/MF A01

NBS/PS-20/70

NBS (National Bureau of Standards) Voluntary Product
Standard: American Softwood Lumber Standard (Amended
1986).

PB87-158564 701,231 PC A03/MF A01

NBS/SP-250/1

NBS (National Bureau of Standards) Measurement Serv-
ices; Spectral Radiance Calibrations.

PB87-1 79883 701.397 PC A04/MF A01

NBS/SP-250/2

NBS (National Bureau of Standards) Measurement Serv-
ices; Far Ultraviolet Detector Standards.
PB87-227609 700,768 PC A05/MF A01

NBS/SP-250/3

NBS (National Bureau of Standards) Measurement Sen/-
ices: Radiometric Standards in the Vacuum Ultraviolet.

PB87-227625 700,967 PC A07/MF A01

NBS/SP-250/4

NBS (National Bureau of Standards) Measurement Serv-
ices: Fricke Dosimetry in High-Energy Electron Beams.
PB88-110374 701,315 PC A04/MF A01

NBS/SP-2S0/6

NBS (National Bureau of Standards) Measurement Serv-
ices: Regular Spectral Transmittance.
PB88-1 08550 701,415 PC A04/MF A01

NBS/SP-250/7

NBS (National Bureau of Standards) Measurement Serv-
ices: Radiance Temperature Calibrations.

PB88-123674 701,423 PC A03/MF A01

NBS/SP-2S0/8

NBS (National Bureau of Standards) Measurement Serv-
ices; Spectral Reflectance.
PB88-109905 701,416 PC A07/MF A01

NBS/SP-250/9

NBS (National Bureau of Standards) Measurement Serv-
ices; Calibration of Beta-Particle-Emitting Ophthalmic Appli-

cstors

PB88-108535 701,314 PC A03/MF A01

NBS/SP-250/10

NBS (National Bureau of Standards) Measurement Serv-
ices: Radioactivity Calibrations with the '4 pi' Gamma Ioni-

zation Chamber and Other Radioactivity Calibration Capa-
bilities.

PB88-123708 701.346 PC A03/MF A01

NBS/SP-250/1

2

NBS (National Bureau of Standards) Measurement Serv-
ices: Neutron Personnel Dosimetry.
PB87-227617 701,345 PC A03/MF A01

NBS/SP-250/1S

NBS (National Bureau of Standards) Measurement Serv-
ices; Photometric Calibrations.

PB88-153747 701.433 PC A05/MF A01

NBS/SP-250/20

NBS (National Bureau of Standards) Measurement Serv-
ices: Spectral Irradiance Calibrations.

PB88-123781 701,425 PC A06/MF A01

NBS/SP-250/22

NBS (National Bureau of Standards) Measurement Serv-
ices: Platinum Resistance Thermometer Calibrations.

PB88-138367 700,973 PC A16/MF A01

NBS/SP-250/24

NBS (National Bureau of Standards) Measurement Sen/-
ices: Standard Cell Calibrations.

PB88-1 23690 700,880 PC A04/MF A01

NBS/SP-250/A

NBS (National Bureau of Standards) Calibration Services
Users Guide; Fee Schedule.
PB87-210654 700.994 PC A05/MF A01

NBS/SP-250-REV

NBS (National Bureau of Standards) Calibration Services
Users Guide 1986-1988 Edition (Revised).

PB87-174041 701.002 PC A10/MF A01

NBS/SP-260/108

Summary of Gas Cylinder and Permeation Tube Standard
Reference Materials Issued by the National Bureau of

Standards.
PB87-209953 700.594 PCA11/MFA01

NBS/SP-260/111

Compilation of Elemental Concentration Data for NBS (Na-
tional Bureau of Standards) Clinical, Biological, Geological,

and Environmental Standard Reference Materials.

PB88-1 56708 700,597 PC A23/MF A01

NBS/SP-30S-SUPPL-18

Publications of the National Bureau of Standards, 1986
Catalog.

PB87-209961 701.092 PC A17/MF A01

NBS/SP-400/79

Results of the Monte Carlo Calculation of One- and Two-Di-
mensional Distributions of Particles and Damage: Ion Im-

planted Dopants in Silicon.

PB88-123716 701,509 PC A99/MF E04

NBS/SP-400/80

Silicon-on-lnsulator; A Categorized Bibliography Including

/\bstr3cts

PB88-156716 700.834 PC A10/MF A01
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NBSIR-86/3493

NBS/SP-500/139

Data Base Directions: Information Resource Management -

Making It Work. Proceedings of a Workstiop on Information

Resource Management (IRM) Held at Fort Lauderdale, Flor-

ida on October 21-23, 1985.

PB87-156725 701,005 PC A09/MF A01

NBS/SP-500/145

Programming Languages for Knowledge-Based Systems.

PB87-1 57228 700,664 PC A05/MF A01

NBS/SP-500/146

Report on tfie NBS (National Bureau of Standards) Soft-

ware Acceptance Test Workshop, April 1-2, 1986.

PB87-1 79891 700,705 PC A04/MF A01

NBS/SP-500/147

Guidance on Requirements Analysis for Office Automation
Systems.
PB87-179719 700.002 PC A06/MF A01

NBS/SP-500/148

Application Software Prototyping and Fourtfi Generation
Languages.
PB87-210332 700,674 PC A04/MF A01

NBS/SP-500/149

Guide on Data Entity Naming Conventions.
PB88-1 23799 700,682 PC A04/MF A01

NBS/SP-555

Achievement in Radio: Seventy Years of Radio Science,

Technology, Standards, and Measurement at the National

Bureau of Standards,
PB87-1 72045 700,638 PC A99/MF E04

NBS/SP-676-2

Measurement Assurance Programs. Part 2: Development
and Implementation.
PB88-1 10960 700,995 PC A07/MF A01

NBS/SP-701

OMNITAB 80: An Interpretive System for Statistical and Nu-
merical Data Analysis.

PB87-172235 700,670 PC A16/MF A01

NBS/SP-708-SUPPL-1

Standard Reference Data Publications, 1985-1986.
PB87-210241 700,424 PC A03/MF A01

NBS/SP-709

Comprehensive Guide for Least-Cost Energy Decisions,

PB87-180253 700,089 PCA11/MFA01
NBS/SP-717

Theory and Application of Expert Systems in Emergency
Management Operations: Proceedings of a Symposium
held at the Department of Commerce, Washington, DC,
April 24-25, 1985.
PB87-148516 701,661 PC A12/MF A01

NBS/SP-721

NBS (National Bureau of Standards) Research Reports
(April 1987).
PB87-210258 701,012 PC A03/MF A01

NBS/SP-723

Cooperative Research Opportunities at NBS (National

Bureau of Standards).
PB87-157236 700,007 PC A04/MF A01

NBS/SP-728

Expert Systems and Emergency Management: An Anno-
tated Bibliography.

PB87-152104 701,662 PC A09/MF A01

N8S/SP-729

National Earthquake Engineering Experimental Facility

Study. Phase One. Large Scale Testing Needs.
PB87-1 87225 700,142 PC A05/MF A01

NBS/SP-731

Fundamental Physical Constants: 1986 CODATA Recom-
mended Values,
PB87-227369 701,599 PC A02

NBS/SP-734

Report of the National Conference on Weights and Meas-
ures (72nd), 1987.
PB88-123740 700,180 PC A15/MF A01

NBS/SW/DK-87/006

NBSLCC Program (for Microcomputers).
PB87-1 84750 700,090 CP D99

NBS/SW/MT-87/002

NBS (National Bureau of Standards) Prototype Compiler for

Estelle

PB87-171880 700,668 CP Til

NBS/SW/MT-87/002A
User Guide for the NBS (National Bureau of Standards)
Prototype Compiler for Estelle.

PB87-171898 700,669 PC A05/MF A01
NBS/SW/MT-B7/005
DATAPLOT: An Interactive HIgh-Level Language for Graph-
ics, Non-Linear Fitting, Data Analysis, and Mathematics.
Version 87.1.

PB87-1 60990 700,665 CP T19
NBS/SW/MT-87/005A
DATAPLOT: New Features. Version 87.1,
PB87-161006 700,666 PC A04/MF A01

NBS/SW/MT-87/005B
DATAPLOT: Implementation Manual. Version 87.1,
PB87-161014 700,667 PC A05/MF A01

NBS/SW/MT-87/007

Transport Class 4 and Internet Protocol.

PB87-191391 700,639 CP T03

NBS/SW/MT-87/008
FAST: A Model for the Transport of Fire. Smoke and Toxic

Gases. Version 17.

PB87-231718 700,122 CP T05

NBS/SW/MT-88/001

NBS (National Bureau of Standards) Prototype Compiler for

Estelle

PB88-124177 700,683 CP Til

NBS/SW/MT-88/001B
Internals Guide for the NBS (National Bureau of Standards)

Prototype Compiler for Estelle.

PB88-124193 700.684 PC A04/MF A01

NBS/SW/MT-88/002

STAT2: A Fortran Program for Analysis of Data from Micro-

electronic Test Structures.

PB88-122312 701,062 CP T05

NBS/TN-1221

NBS (National Bureau of Standards) Wideband Sampling
Wattmeter.
PB87-210324 700,857 PC A06/MF A01

NBS/TN-1225

Parametric Cost-Revenue Model ('PAREC') for Electronic

Message Service Systems,
PB87-148490 700,636 PC A05/MF A01

NBS/TN-1230

Precision Programmable Step Generator for Use in Auto-

mated Test Systems.
PB87-152161 700,837 PC A05/MF A01

NBS/TN-1231

NBS (National Bureau of Standards) Reactor: Summary of

Activities July 1985 through June 1986.

PB87-151049 701.450 PC A08/MF A01

NBS/TN-1232

Description of NBS (National Bureau of Standards) Calibra-

tion Services in Mechanical Vibration and Shock.
PB87-180394 700,960 PC A03/MF A01

NBS/TN-1233

Requirements for the Calibration of Mechanical Shock
TrsnsducGTS
PB87-22759i 700,966 PC A02/MF A01

NBS/TN-1234

Thermodynamic Properties of a Geothermal Working Fluid;

90% Isol3utane-10% Isopentane.

PB87-227583 700.908 PC A09/MF A01

NBS/TN-123S

NASA/NBS (National Aeronautics and Space Administra-
tion/National Bureau of Standards) Standard Reference
Model for Telerobot Control System Architecture

(NASREM).
PB88-123773 701.658 PC A05/MF A01

NBS/TN-1236

Electromagnetic Scattering by a Thick Strip on a Half-

Space.
PB87-227096 701,598 PC A04/MF A01

NBS/TN-1238

Interactive Nonlinear Least Squares Program.
PB88-109855 700,680 PC A08/MF A01

NBS/TN-1239

Solid-state Voltage Standard Performance and Design
Guidelines.

PB88-123757 700,881 PC A03/MF A01

NBS/TN-1240

NBS (National Bureau of Standards) Reactor: Summary of

Activities July 1986 through June 1987.
PB88-136577 701,514 PC AIO/MF A01

NBS/TN-1300

Assessment of Error Bounds for Some Typical MIL-STD-
461/462 Types of Measurements.
PB87-151015 700,637 PC A06/MF A01

NBS/TN-1307

Limits to the Precision of Electro-Optic and Magneto-Optic
Sensors.
PB87-212536 700.859 PC A06/MF A01

NBS/TN-1308

N02 Heterodyne Frequency Measurements with a Tunable
Diode Laser, a CO Laser Transfer Oscillator, and C02
Laser Standards,
PB88-1 10051 700,471 PC A03/MF A01

NBS/TN-1309

NBS (National Bureau of Standards) Calibration Procedures
for Horizontal Dipole Antennas (25 to 1000 MHz).
PB87-210233 700,730 PC A03/MF A01

NBS/TN-1311

Extrapolation Range Measurements for Determining Anten-
na Gain and Polarization.

PB88-123732 700,736 PC A05/MF A01
NBS/TN-1312

Investigation of a Ray-Mode Representation of the Green's
Function in a Rectangular Cavity.

PB88-131677 700773 PC A03/MF A01
NBSIR-B4/2931

Electron and Photon Transport in Multi-Layer Media: Notes
on the Monte Carlo Code ZTRAN,
PB88-156724 701,654 PC A03/MF A01

NBSIR-85/3273-2

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis: Annual Supplement to NBS (National Bureau of

Standards) Handbook 135 and NBS Special Publication

709. 1987 Edition.

PB88-109913 700.902 PC A05/MF A01

NBSIR-86/3045

Strain Hardening and Stable Tearing Effects in Fitness-for-

Service Assessment: Progress Report,
PB87-232583 701.164 PC A06/MF A01

NBSIR-86/3059

Center for Chemical Engineering Technical Activities: Fiscal

Year 1986.
PB87-165155 700.293 PC A06/MF A01

NBSIR-86/3061

Electromechanical Properties of Superconductors for High-
Energy Physics Applications,

PB87-165585 700 785 PC A06/MF A01

NBSIR-86/3063

Far-Field Transient Response of an Antenna from Near-
Field Data,

PB87-1 52278 700,720 PC A03/MF A01

NBSIR-86/3300

STOVE: A Predictive Model for Heat Transfer from Solid-

Fuel Appliances,
PB87-171492 700,100 PC A04/MF A01

NBSIR-86/3340

Effects of Global Density and Reynolds Number Variations

on Mixing in Turbulent, Axisymmetric Jets.

PB87-201836 701.377 PC A08/MF A01

NBSIR-86/3349

Introduction to Fire Hazard Modeling,
PB87-182010 700.946 PC A06/MF A01

NBSIR-86/3360

Workshop on Fire Protection Technology: A Record of the
U.S. Papers Prepared for the Workshop on Fire Protection

Technology Held in Cairo, Egypt, April 27-28, 1986.
PB87-179230 700,945 PC A04/MF A01

NBSIR-86/3364

Wind and Seismic Effects: Proceedings of the Joint Panel
Meeting of the U.S.-Japan Cooperative Program in Wind
and Seismic Effects (17th), Held at Tsukuba, Japan on May
21-24, 1985.
PB87-1 99964 700,143 PC A99/MF E04

NBSIR-86/3385/7

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. NBS (National Bureau of Stand-
ards) Workshop for Implementors of Open Systems Inter-

connection,
PB88-153713 700,692 PC A08/MF A01

NBSIR-86/3419

Mat Foundations for Offshore Structures in Arctic Regions,
PB87-171500 701,361 PC A08/MF A01

NBSIR-86/3422

Performance of a Conventional Residential Sized Heat
Pump Operating with a Nonazeotropic Binary Refrigerant

Mixture,

PB87-152286 700,912 PC A04/MF A01

NBSIR-86/3434

Institute for Materials Science and Engineering, Nonde-
structive Evaluation: Technical Activities 1986.
PB87-1 52260 700,986 PC A05/MF A01

NBSIR-86/3448

STARPAC - The Standard Times Series and Regression
Package,
PBe7-152385 701,252 PC A14/MF A01

NBSIR-86/3459

How Accurate is Mathematical Fire Modeling,
PB87-1 52252 700151 PC A04/MF A01

NBSIR-86/3467

Influence of Mortar Bedding on Masonry Prism Behavior,
PB87-152310 700,115 PC A04/MF A01

NBSIR-86/3471

Internal Revenue Service Post-of-Duty Location Modeling
System: User's Manual,
PB87-168811 701,667 PC A03/MF A01

NBSIR-86/3472

Internal Revenue Service Post-of-Duty Location Modeling
System - Programmer's Manual for Pascal Solver,

PB87-165163 700.005 PC A04/MF A01

NBSIR-86/3473

Internal Revenue Service Post-of-Duty Location Modeling
System - Programmer's Manual for Fortran Driver,

PB87-165171 700,006 PC A04/MF A01

NBSIR-86/3477

Water Bath Black Body Operating Instructions,

PB87-151353 701,555 PC A02/MF A01

NBSIR-86/3482

Internal Revenue Service Post-of-Duty Location Modeling
System - Final Report,

PB88-1 12420 701,668 PC A03/MF A01

NBSIR-86/34a9

Fenestration Design for Office and Residential Buildings,

PB87-171427 700.598 PC A05/MF A01

NBSIR-86/3492

Evaluation of Cracking in Aluminum Cylinders.

PB87-201398 701,199 PC A04/MF A01

NBSIR-86/3493

Safety Color Appearance under Selected Light Sources,
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PB87-1 52294 701.386 PC A07/MF A01

NBSIR-86/3494

Behavior of 1/6-Scale Model Bridge Columns Subjected to

Cyclic Inelastic Loading,

PB87-152245 700,605 PC A13/MF A01

NBSIR-86/3496

AMPLE (Automated Manufacturing Programming Language
Environment) Project,

PB87-1 74298 701,022 PC A02/Mf= A01

NBSIR-86/3498

Summaries of Center for Fire Research (of the National

Bureau of Standards) Grants and In-House Programs -

1986,
PB87-181996 700,154 PC A08/MF A01

NBSIR-86/3500

Plan for the Development of the Generic Framework and
Associated Computer Software tor a Consolidated Com-
partment Fire Model Computer Code,
PB87-1 65569 700,153 PC A03/MF A01

NBSIR-e6/3501

Evaluation of Electronic Monitoring Devices,
PB87-1 52302 701,663 PC A04/MF A01

NBSIR-86/3502

Qualitative Analysis of the Inherent Fire Safety/Fire Risk in

a Coal Mine,
PB87-1 52344 701.333 PC A05/MF A01

NBSIR-86/3503

Hierarchical Control and Real-Time Optimization in Auto-

mated Manufacturing Systems,
PB87-161196 701.044 PC A02/MF A01

NBSIR-87/3064

Review of Needs for Thermophysical Property Data on
Solid Feedstocks. 2. Oil Shale,

PB87-208732 700.903 PC A04/MF A01

NBSIR-87/3065

Image Processing for Optical Engineering Applications,

PB87-210035 700.712 PC A06/MF A01

NBSIR-87/3066

Development of Standards for Superconductors, Interim

Report January-December 1985,
PB87-208559 701.4B4 PC A04/MF A01

NBSIR-87/3067

Materials Studies for Magnetic Fusion Energy Applications

at Low Temperatures-X,
PB87-232575 701.336 PC A18/MF A01

NBSIR-87-3068

Analysis of an Array of Log-Periodic DIpole Antennas for

Generation Test Fields,

PB87-232567 700.731 PC A03/MF A01

NBSIR-87/3073

Horn Design Equations for the NBS (National Bureau of

Standards) Horn-Type Noise Standards,
PB88-1 10226 700.872 PC A03/MF A01

NBSIR-87/3074

Metrology for Electromagnetic Technology: A Bibliography

of NBS (National Bureau of Standards) Publications, Janu-
ary 1970-December 1986,
PB88-1 23682 701.424 PC A04/MF A01

NBSIR-87/3076

Measurement of Shielding Effectiveness of Different Cable
and Shielding Configurations by Mode-Stirred Techniques,
PB88-1 55791 700.778 PC A03/MF A01

NBSIR-87/3505

Some Obsen/ations on the Shape of Impinging Diffusion

Flames,
PB87-165577 700.612 PC A02/MF A01

NBSIR-87/3S06-GRI

Reference Standard Polyethylene Resins and Piping Materi-

als. Final Report October 1, 1 985-September 30. 1986,
PB87-1 73035 701.218 PC A05/MF A01

NBSIR-87/3507

Approximate Procedures for Calculating Protection from Ini-

tial Nuclear Radiation from Weapons,
PB87-165593 701.313 PC A07/MF A01

NBSIR-87/3509

Cigarette Ignition of Soft Furnishings - A Literature Review
with Commentary,
PB87-201869 700,105 PC A06/MF A01

NBSIR-e7/3510

Fire Toxicity Scaling,

PB87-1 72276

NBSIR-87/3511

Hierarchical Decision-Making in the Factory of the Future,

PB87-172961 701,021 PC A02/MF A01
NBSIR-87/3513

Introduction to SASE: Standards Analysis, Synthesis, and
Expression,
PB87-209052 700. 1 10 PC A09/MF A01

NBSIR-87/3514

SASE - Standards Analysis, Synthesis and Expression Pro-
gram: User Manual,
PB87-201844 700.109 PC A07/MF A01

NBSIR-87/3515

Thermal Performance of Masonry Chimneys and Fire-

places.

PB87-199956 700,155 PC A09/MF A01
NBSIR-87/3516

Workshop on Factory Communications, March 17-18, 1987,

700,944 PC A09/MF A01

700,654 PC A03/MF A01

PB87-195277 700,673 PC A13/MF A01

NBSIR-87/3517

Cooling Effect of a Single Evaporating Droplet on a Hot
Semi-Infinite Metal Body,
PB87-201802 700.616 PC A03/MF A01

NBSIR-87/3518

Characterization of Long Term Controlled Release Dynam-
ics and Identification of Butyltin Species Released from
OMP (Organometallic Polymers) Impregnated Wood Pilings.

PB87-161212 700198 PC A03/MF A01

NBSIR-87/3522

Semiconductor Measurement Technology: A Bibliography of

NBS (National Bureau of Standards) Publications for the
Years 1962-1986,
PB87-165197 700.800 PC A06/MF A01

NBSIR-87/3524

Seismic Design Guidelines for Federal Buildings,

PB87-161204 700,138 PC A06/MF A01

NBSIR-87/3525

Geometry and Amplitude of Veiling Reflections,

PB87-174314 701,395 PC A03/MF A01

NBSIR-e7/3527

Collection and Analysis of Organic Compounds in Air: An
Annotated Bibliography (1976-1986),
PB87-1 73407 700,927 PC A04/MF A01

NBSIR-87/3528

Field Performance of Three Residential Heat Pumps in the

Heating Mode,
PB87-1 74306 700,088 PC A05/MF A01

NBSIR-87/3530

OED: Object-Oriented Editor,

PB87-173910 700,671 PC A02/MF A01

NBSIR-87/3531

Using the AMRF (Automated Manufacturing Research Fa-

cility) Part Model Report,
PB87-165189 701,019 PC A03/MF A01

NBSIR-87/3532

Model for the Nuclear Effects of the d-t-muon Fusing State,

PB87-201794 701,590 PC A03/MF A01

NBSIR-87/3535

Ceiling Jet-Driven Wall Flows In Compartment Fires,

PB87-201786 700.103 PC A03/MF A01

NBSIR-87/3536

Methodology for Broadband Token Passing Bus Interoper-

ability Testing,

PB87-1 95327

NBSIR-87/3537

Performance of Instantaneous Gas-Fired Water Heaters,

PB87-200390 700. 102 PC A04/MF A01

NBSIR-87/3538

GATT (General Agreement on Tariffs and Trade) Standards
Code Activities of the National Bureau of Standards 1986.

PB87-173415 700.182 PC A03/MF A01

NBSIR-87/3540

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 (I8th), Held at

Gaithersburg, Maryland on May 12-15, 1986.
PB87-199972 700.144 PC A22/MF A01

NBSIR-87/3542

Preliminary Performance Criteria for Stone Treatments for

the United States Capitol,

PB88-1 29002 700.147 PC A03/MF A01

NBSIR-87/3544

National Forum on the Future of Automated Materials Proc-

essing in U.S. Industry. The Role of Process Models, Artifi-

cial Intelligence and Computer Integration. Report of a
Workshop {2nd) Held at Gaithersburg, Maryland on May 19-

20, 1986,
PB87-200382 701.023 PC A03/MF A01

NBSIR-87/3545

FIREDOC Vocabulary List, 2nd Edition,

PB87-181988 701.011 PC A06/MF A01

NBSIR-87/3546

Corrosion Evaluation of Underground Telephone Cable
Shielding Materials,

PB88-153788 701,148 PC A06/MF A01

NBSIR-87/3548

Calculated Response of A 5.5 x 5.5 cm High-Purity Ge De-
tector to Gamma Rays with Energies Up to 20 MeV,
PB87-201414 701,344 PC A02/MF A01

NBSIR-87/3549

Survey of Electronic Measurement Needs Below 10 MHz,
PB88-1 10366 700,873 PC A05/MF A01

NBSIR-87/3550

Mixing in Variable Density, Isothermal Turbulent Flows and
Implications for Chemically Reacting Turbulent Flows,

PB88-1 10044 700,622 PC A04/MF A01

NBSIR-87/3551

Part Geometry Data in the AMRF (Automated Manufactur-
ing Research Facility),

PB87-201877 701,024 PC A02/MF A01

NBSIR-87/3552

NDE (Non-Destructive Evaluation) Publications, 1984,
PB87-201406 701,054 PC A03/MF A01

NBSIR-87/3554

Self Heating Properties of Coal,

700,907 PC A06/MF A01PB88-109871

NBSIR-87/355S

Fire Research Publications, 1986,
PB88-109889 700,621 PC A03/MF A01

NBSIR-87/3556

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, April to June
1986 with 1987 CEEE Events Calendar,
PB87-195418 700.852 PC A03/MF A01

NBSIR-87/3557

Analysis of the Pressure Rise in Sealed Magazine Fires,

PB88-155759 701.362 PC A03/MF A01

NBSIR-87/3559

Annotated Bibliography on Reliable System Design,

PB88-1 09848 700.679 PC A06/MF A01

NBSIR-87/3560

Engineering Analysis of the Early Stages of Fire Develop-
ment - The Fire at the Dupont Plaza Hotel and Casino - De-
cember 31, 1986,
PB87-201828 700.157 PC A06/MF A01

NBSIR-87/3561

Thermochemistry of Materials by Laser Vaporization Mass
Spectrometry, Part 2 - Graphite.

PB87-201380 701.096 PC A03/MF A01

NBSIR-87/3562

FIREDOC Users Manual,
PB88-1 1 031 7 700,623 PC A03/MF A01

NBSIR-87/3563

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, July to Sep-
tember 1986 with 1987 CEEE Events Calendar,
PB87-210340 700,858 PC A03/MF A01

NBSIR-87/3564

Structural Reliability and Damage Tolerance of Ceramic
Composites for High-Temperature Applications,

PB87-208310 701.134 PC A03/MF A01

NBSIR-87/3S65

Building Technology Project Summaries 1987,
PB88-109863 700161 PC A05/MF A01

NBSIR-87/3566

Final NBS (National Bureau of Standards) Report for CALS
(Computer Aided Logistic Support), FY86,
PB88-113394 701,327 PC A23/MF A01

NBSIR-87/3568

Measurement of Fault-Tolerant Parallel Processors,

PB87-208328 700,655 PC A03/MF A01

NBSIR-87/3569

Interim Procedure to Measure the Thermal Performance of

Window Systems,
PB87-21 4110 700,1 19 PC A06/MF A01

NBSIR-87/3571

Technical Activities 1 987, Center for Radiation Research,
PB88-129325 701,632 PC A12/MF A01

NBSIR-87/3572

Diffusion-Controlled Reaction in a Vortex Field.

PB87-210266 700.617 PC A03/MF A01

NBSIR-87/3573

Proceedings of Conference of Standards and Trade, May 5,

1987,
PB87-214128 700.183 PC A06/MF A01

NBSIR-87/3574

Wear Due to Printing Inks.

PB87-210225

NBSIR-87/3S75

Measurement of the Setting Time and Strength of Concrete
by the Impact-Echo Method,
PB88-1 1 1 851 700,603 PC A06/MF A01

NBSIR-87/3576

ABC's of Standards-Related Activities in the United States.

PB87-224309 700. 181 PC A02/MF A01

NBSIR-87/3577

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs, October to

December 1986 with 1987 CEEE Events Calendar,

PB87-226890 700,863 PC A03/MF A01

NBSIR-87/3579

Double-Level Metallization: Annual Report for October 1,

1985 to September 30, 1986,

PB87-223749 700.810 PC A02/MF A01

NBSIR-87/3581

In-situ Characterization of the Interface of Glass Reinforced

Composites.
PB88-1 10358 701, 151 PC A04/MF A01

NBSIR-87/3S85

Hardware-Assisted Multiprocessor Performance Measure-
ments,
PB87-226908 700.657 PC A02/MF A01

NBSIR-87/3586

Wind Tunnel Model Surface Gauge for Measuring Rough-
ness.

PB88-109921 700,011 PC A04/MF A01

NBSIR-87/3588

RADC/NBS (Rome Air Development Center/National

Bureau of Standards) Workshop. Moisture Measurement
and Control for Microelectronics (4),

701.369 PC A04/MF A01

OR-4



NTIS ORDER/REPORT NUMBER INDEX
PAT-APPL-6-838 726

PB87-224614 700,812 PC A15/MF A01

NBSIR-87/3589

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs, January to

March 1987 with 1987 GEEE Events Calendar,

PB87-224648 700,861 PC A03/MF A01

NBSIR-S7/3590

NBS (National Bureau of Standards) Serial Holdings 1 987,

PB88-113774 701,013 PC A11/r/1F A01

NBSIR-87/3591

EXITT - A Simulation Model of Occupant Decisions and Ac-

tions in Residential Fires: Users Guide and Program De-

scription,

PB88-156088 700178 PC AOS/MF A01

NBSIR-87/3593

Survey of OSI (Open Systems Interconnection) Network
Management Standards Activities.

PB88-1 10036 700,681 PC A04/MF A01

NBSIR-87/3594

Fenestration Design for Building Atria,

PB88-128640 700,095 PC A08/MF A01

NBSIR-87/3S9S

Users' Guide to FIRST (Fire Simulation Technique), a Com-
prehensive Single-Room Fire Model,

PB88-1 11810 700,624 PC A07/MF A01

NBSIR-87/3596

Process and Quality Control and Calibration Programs of

the National Bureau of Standards.

PB88-1 12347 700,996 PC A10/MF A01

NBSIR-87/3597

XCOM: Photon Cross Sections on a Personal Computer,
PB88-109830 701,616 PC A03/MF A01

NBSIR-87/3S98

Weldability of a Leaded Carbon Steel.

PB88-1 10341 701,167 PC A03/MF A01

NBSIR-87/3600

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs,

July to September 1986 with 1987 CEEE Events Calendar,

PB87-223442 700,860 PC A02/MF A01

NBSIR-87-3601

High Temperature Chemistry of Stored Chemical Energy
Reactions for Propulsion.

AD-A183 010/8 700,632 PC A04/MF A01

NBSIR-87/3606

Interim Survey of Selected Military Building Environments: A
Research Approach.
PB88-110234 701,326 PC A05/MF A01

NBSIR-87/3607

Catalog of Compartment Fire Model Algorithms and Associ-

ated Computer Subroutines,

PB88-1 10861 700,165 PC A10/MF A01

NBSIR-87/3608

Index of Products Regulated by Each State,

PB88-1 18484 700,179 PC A03/MF A01

NBSIR-87/3611

Institute for Materials Science and Engineering, Nonde-
structive Evaluation: Technical Activities 1 987,
PB88-153655 700,992 PC A05/MF A01

NBSIR-87/3612

Institute for Materials Science and Engineering, Ceramics:
Technical Activities 1987.

PB88-157706 701,126 PC A05/MF A01

NBSIR-87/3613

Institute for Materials Science and Engineering, Fracture

and Deformation Division: Technical Activities 1987.

PB88-1 53622 700,991 PC A05/MF A01

NBSIR-87/3615

Institute for Materials Science and Engineering, Metallurgy:

Technical Activities 1987.
PB88-157722 701,215 PC A06/MF A01

NBSIR-87/3617

Calculations of Maximum Allowable Heat Losses for Vari-

ous Shallow Trench Heat Distribution Systems,
PB88-153721 700,915 PC A06/MF A01

NBSIR-87/3618

Computer Software for the Computation of the Scattered
Field and the Optical Microscope Image of Line Objects
Patterned in Thick Layers,

PB88-153705 701,066 PC A05/MF A01

NBSIR-87/3622

Tutorial on Programming in LEMM and MACFOR,
PB88-108667 700,678 PC A03/MF A01

NBSIR-87/3624

National Bureau of Standards Programmers Guide for the
Field Material-Handling Robot (FMR),
PB88-153762 701,083 PC A04/MF A01

NBSIR-87/3626

Overview of Smoke Control Technology,
PB88-1 10572 700162 PC A03/MF A01

NBSIR-S7/3627

Performance Measurement Instrumentation for Multiproces-

sor Computers,
PB88-112313 700,659 PC A03/MF A01

NBSIR-87/3628

Model for Molten Salt Con-osion of (Co,Cr)-Based Superal-
loys.

PB88-1 53796 701,149 PC A05/MF A01

NBSIR-87/3631

Building Technology Publications, Supplement 10: 1985-86.

PB88-1 1 091 1 700, 166 PC A06/MF A01

NBSIR-87/3633

Test Results and Predictions for the Response of Near-

Ceiling Sprinkler Links in a Full-Scale Compartment Fire,

PB88-1 13741 700,168 PC A03/MF A01

NBSIR-87/3634

Dynamic Microindentation of RDX (Cyclo-Trimethylene Trin-

itramine): Effect of Rate on Plasticity and Fracture.

PB88-1 13766 700,984 PC A03/MF A01

NBSIR-87/3635

Characterization of Microenvironments and the Degradation

of Archival Records: A Research Program,
PB88-128996 700.096 PC A07/MF A01

NBSIR-87/3638

Some Performance Comparisons for a Fluid Dynamics
Code,
PB88-1 13709 700,625 PC A03/MF A01

NBSIR-87/3640

Investigation of L'Ambiance Plaza Building Collapse in

Bridgeport, Connecticut,

PB88-1 12438 700, 167 PC A14/MF A01

NBSIR-87/3641

Barriers Encountered by U.S. Exporters of Telecommunica-
tions Equipment,
PB88-1 53630 700,184 PC A04/MF A01

NBSIR-87/3643

Research for Electric Energy Systems - An Annual Report

(1986),
PB88-1 13782 700,876 PC A05/MF A01

NBSIR-87/3644

Center for Electronics and Electrical Engineering Technical

Progress Bulletin Covering Center Programs, April to June
1987, with 1987 CEEE Events Calendar,
PB88-130315 700,883 PC A03/MF A01

NBSIR-87/3645

Study of Three Measures for Energy Efficiency of Fossil

Fueled Furnaces and Boilers.

PB88-130307 700,900 PC A03/MF A01

NBSIR-87/3650

Summaries of Center for Fire Research (of the National

Bureau of Standards) In-House Programs and Grants -

1987,
PB88-1 53804 700,176 PC A09/MF A01

NBSIR-87/3651

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Assessor Selection and Training,

PB88-1 13725 700,997 PC A03/MF A01

NBSIR-87/3652

Surveillance of Accredited Laboratories under Procedures
of the National Voluntary Laboratory Accreditation Program
(NVLAP),
PB88-1 13733 700,998 PC A02/MF A01

NBSIR-87/365S

Center for Electronics and Electrical Engineering Technical

Publication Announcements Covering Center Programs,
January to March 1987, with 1987 CEEE Events Calendar,
PB88-1 30323 700,884 PC A03/MF A01

NBSIR-87/3657

Computer Model of Smoke Movement by Air Conditioning

Systems (SMACS),
PB88-1 59462 701,666 PC A03/MF A01

NBSIR-87/3658

Data Bases Available at the National Bureau of Standards
Research Information Center (Sixth Edition),

PB88-153754 701,015 PC A07/MF A01

NBSIR-87/3660

Fire Safety Inspection and Testing of Air Moving Systems,
PB88-1 55809 700,950 PC A03/MF A01

NBSIR-87/3661

Indoor Air Quality Modeling, Phase 2 Report. Residential

700,010 PC A03/MF A01

700,936 PCAOe/MFAOl
Indoor Air Quality Simulation,

PB88-1 53671

NBSIR-87/3664

Study of Die Polishing for United States Mint Phase 3.

PB88-153358 701,051 PC A03/MF A01

NBSIR-87/3665

Low Accelerating Voltage Pitch Standard Based on the

Modification of NBS (National Bureau of Standards) SRM
(Standard Reference Material) 484,
PB88-1 55767 700,832 PC A03/MF A01

NBSIR-87/3666

Method for Measuring the Effectiveness of Gaseous Con-
taminant Removal Devices. Progress Report,

. PB88-1 55882 700,937 PC A03/MF A01

NBSIR-87/3667

Whittier Narrows Earthquake of October 1, 1987. A Recon-
naissance Report,
PB88-130331 700,148 PC A03/MF A01

NBSIR-87/3668

Effect of the Gate Oxide Thickness on the Speed of MOS
Integrated Circuits,

PB88-1 55783 700,833 PC A03/MF A01

NBSIR-87/3669

System of Hardware and Software Developed for Size Ex-
clusion Chromatography,

PB88-1 53697 700,237 PC A07/MF A01

NBSIR-87/3671

Status of Emerging Technologies: An Economic/Techno-
logical Assessment to the Year 2000.
PB88- 155775

NBSIR-87/3672

AMRF (Automated Manufacturing Research Facility) Data-

base Report Format: Part Model.
PB88-155742 701,035 PC A05/MF A01

NBSIR-87/3674

Draft Stable Implementation Agreements for Open Systems
Interconnection Protocols. NBS (National Bureau of Stand-

ards) Workshop for Implementors of Open Systems Inter-

connection. Version 1 , Edition 0,

PB88-1 53663 700,691 PC A12/MF A01

NBSIR-87/3675

Analytical Methods for Fire Safety Design,

PB88-153333 700175 PC A03/MF A01

NBSIR-87/3679

Expected 0(N) and 0(N sup 4/3) Algorithms for Construct-

ing Voronoi Diagrams in Two and Three Dimensions,
PB88-1 53648 701,245 PC A03/MF A01

NBSIR-87/3680

Preparation of Thin Film Polyvinylidene Fluoride Shock
Wave Pressure Transducers.
PB88-1 56070 700,794 PC A03/MF A01

NBSIR-87/3682

Algorithm for the Mass-Loss Rate of a Burning Wall,

PB88-153812 700177 PC A03/MF A01

NBSIR-87/3687

Standards for Building Materials, Equipment and Systems
Used in Detention and Correctional Facilities.

PB88-153739 700,128 PC A06/MF A01

NBSIR-88/3693

Strategies for Implementing IGES (Initial Graphics Ex-

change Specification) for the Operations of NAVFAC (Naval

Facilities Engineering Command).
PB88-157680 701,017 PC A03/MF A01

NBSIR-88/3694

In situ Fluorescence Monitoring of the Viscosities of Parti-

cle-Filled Polymers in Flow.

PB88-1 57698 700,633 PC A03/MF A01

NUREG/CR-4328
Probability Based Load Combination Criteria for Design of

Shear Wall Structures,

NUREG/CR-4328 700,130 PC A03/MF A01

ORNL/SUB-ei-22201/2

Correlations of Solar In-adlance and Daylight Illuminance for

Building Energy Analysis.

DE85001736 700,083 PC A03/MF A01

ORNLySUB-81-22201/3

Issue of Sky Conditions.

DE85010590

PAT-APPL-6-553 387

Acoustically Transparent Hydrophone Probe.
PATENT-4 517 665 700,716 Not available NTIS

PAT-APPL-6-663 969

Transducer Hydrophone with Filled Reservoir.

PATENT-4 653 036 700,717 Not available NTIS

PAT-APPL-6-698 268

Arc-Furnace for the Production of Small Investment Cast-

ings of Reactive or Refractory Metals Such as Titanium.

PATENT-4 627 482 701, 184 Not available NTIS

PAT-APPL-6-745 309

External Laser Frequency Stabilizer.

PATENT-4 700 150 701,384 Not available NTIS

PAT-APPL-6-747 486

Method and Mechanism for Fixturing Objects.

PATENT-4 685 661 701,084 Not available NTIS

PAT-APPL-6-762 740

Humidity Sensing and Measurement Employing Halogenat-

ed Organic Polymer Membranes.
PATENT-4 681 855 700,593 Not available NTIS

PAT-APPL-6-778 120

Radiological Instrument.

PATENf-4 631 414 700,185 Not available NTIS

PAT-APPL-6-801 972

Amplification by a Phase Locked Array of Josephson Junc-

700,737 Not available NTIS

PAT-APPL-6^02 091

700,917 PCA03/MFA01

tions.

PATENT-4 638 257

Method and Apparatus Relating to Specimen Cells for

Scanning Electron Microscopes.
PATENT-4 705 949 701,263 Not available NTIS

PAT-APPL-6-807 150

Pressure and Temperature Insensitive Glass and Optical

Coatings and Fibers Therefrom.
PATENT-4 709 987 700,635 Not available NTIS

PAT-APPL-6-834 728

Three and Five Axis Laser Tracking Systems.
PATENT-4 714 339 700,719 Not available NTIS

PAT-APPL-6-838 726

Method and Apparatus for Measuring Machine Cutting Tool

Positions.

PATENT-4 699 551 700,985 Not available NTIS
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PAT-APPL-6-838 748

Micromanipulator System.
PATENT-4 694 230 701.067 Not available NTIS

PAT-APPL-6-868 483

Acoustic Evaluation of Thermal Insulation.

PATENT-4 672 851 700.718 Not available NTIS

PAT-APPL-6-868 485

Split Rail Parellel Gripper.

PATENT-4 707 013 701.085 Not available NTIS

PAT-APPL-6-884 143

Interpenetrating-Network Polymeric Electrolytes.

PATENT-4 654 279 700,314 Not available NTIS

PAT-APPL-6-893 380

Refrigerant t\/1ixture of Trichlorofluoromethane and Dicfiloro-

fiexafluoropropane.
PATENT-4 687 588 700,911 Not available NTIS

PATENT-4 517 665

Acoustically Transparent Hydrophone Probe.
PATENT-4 517 665 700,716 Not available NTIS

PATENT-4 627 482

Arc-Furnace for the Production of Small Investment Cast-
ings of Reactive or Refractory Metals Such as Titanium.

PATENT-4 627 482 701. 184 Not available NTIS

PATENT-4 631 414

Radiological Instrument.

PATENT-4 631 414 700, 185 Not available NTIS

PATENT-4 638 257

Amplification by a Phase Locked Array of Josephson Junc-
tions.

PATENT-4 638 257 700,737 Not available NTIS

PATENT-4 653 036

Transducer Hydrophone with Filled Reservoir.

PATENT-4 653 036 700717 Not available NTIS

PATENT-4 654 279

Interpenetrating-Network Polymeric Electrolytes.

PATENT-4 654 279 700,314 Not available NTIS

PATENT-4 672 851

Acoustic Evaluation of Thermal Insulation.

PATENT-4 672 851 700,718 Not available NTIS

PATENT-4 681 855

Humidity Sensing and Measurement Employing Halogenat-
ed Organic Polymer Membranes.
PATENT-4 681 855 700,593 Not available NTIS

PATENT-4 685 661

Method and Mechanism for Fixturing Objects.
PATENT-4 685 661 701.084 Not available NTIS

PATENT-4 687 588

Refrigerant Mixture of Trichlorofluoromethane and Dichloro-
hexafluoropropane.
PATENT-4 687 588 700.91 1 Not available NTIS

PATENT-4 694 230

Micromanipulator System.
PATENT-4 694 230

PATENT-4 699 551

Method and Apparatus for Measuring Machine Cutting Tool
Positions.

PATENT-4 699 551 700.985 Not available NTIS

PATENT-4 700 150

External Laser Frequency Stabilizer.

PATENT-4 700 150 701.384 Not available NTIS

PATENT-4 705 949

Method and Apparatus Relating to Specimen Cells for

Scanning Electron Microscopes.
PATENT-4 705 949 701,263 Not available NTIS

PATENT-4 707 013

Split Rail Parellel Gripper.

PATENT-4 707 013

PATENT-4 709 987

Pressure and Temperature Insensitive Glass and Optical
Coatings and Fibers Therefrom.
PATENT-4 709 987 700,635 Not available NTIS

PATENT-4 714 339

Three and Five Axis Laser Tracking Systems.
PATENT-4 714 339 700,719 Not available NTIS

PB84- 198829

Limited Electromagnetic Interference Testing of Evidential
Breath Testers.

PB84-198829 701,660 PC A03/MF A01
PB87-122545

Effects of Crystal Field and Exchange interactions on the
Spin Excitations in Rare Earth Laves-Phase Compounds.
PB87-122545 701.446 Not available NTIS

PB87-132239

Design and Function of the NBS (National Bureau of Stand-
ards) Pipelined Image Processing Engine.
PB87-1 32239 700,708 Not available NTIS

PB87-133377

KWIC Index of U.S. Voluntary Engineering Standards.
PB87-133377 701,008 MF EOS

PB87-148490

Parametric Cost-Revenue Model CPAREC) for Electronic
Message Service Systems,
PB87-148490 700,636 PC A05/MF A01

PB87-14B516

Theory and Application of Expert Systems in Emergency
Management Operations: Proceedings of a Symposium

701,067 Not available NTIS

701,085 Not available NTIS

held at the Department of Commerce, Washington, DC,
April 24-25, 1985.
PB87-148516 701,661 PC A12/MF A01

PB87-149381

Picosecond Measurements of the Dissociation Rates of the
Nitric Oxide Dimer nu(sub 1)= 1 and nu(sub 4)= 1 Levels.
PB87-149381 700,315 Not available NTIS

PB87-1 49399

Heterodyne Frequency Measurements on the 12(sup 0)0-

00(sup 0)0 Band of OCS.
PB87-149399 700,239 Not available NTIS

PB87-1 49407

Theoretical Model for the Binding of Cis-Pt(NH3)2(2-t- ) to

DNA.
PB87-149407 701,264 Not available NTIS

PB87-149415

Adiabatic Analysis of Distant Perturbations: Application to

Herzberg-Teller Vibronic Coupling Theory.
PB87-149415 700,316 Not available NTIS

PB87-149423

Microwave Spectrum of the K= 0 States of Ar-NH3.
PB87-149423 700,317 Not available NTIS

PB87- 149431

Disproportionation-Recombination Rate Ratios for Hydroar-
omatic Radicals.

PB87-149431 700.240 Not available NTIS
PB87-149449

Free Radical Chemistry of Sulfite.

PB87-149449 700,318 Not available NTIS
PB87-149456

One-Electron Redox Reactions Involving Sulfite Ions and
Aromatic Amines.
PB87-149456 700,241 Not available NTIS

PB87-149464

Free Radical Chemistry of Natural Products.

PB87- 149464 700,013 Not available NTIS
PB87-149472

Zinc Porphyrin pi-Radical Cations in Aqueous Solution. For-
mation, Spectra and Decay Kinetics.

PB87-149472 700,319 Not available NTIS
PB87-149480

High Resolution Electron Microscopy Study of Irradiation In-

duced Defects in the B"'-Phase of Potassium Ferrite.

PB87-149480 701,447 Not available NTIS
PB87-1 49498

GFAAS (Graphite Furnace Atomic Absorption Spectrosco-

py) Determination of Ultratrace Quantities of Organotins in

Sea-Water by Using Enhancement Methods.
PB87-1 49498 700.186 Not available NTIS

PB87-149506

Viscosity and Structure of Iron- and Aluminum-Bearing Cal-
cium Silicate Melts at 1 atm.
PB87-1 49506 700.320 Not available NTIS

PB87-149514

Temperature Considerations in the Study of Surfaces Using
a Four-Ball Wear Apparatus.
PB87-149514 701,538 Not available NTIS

PB87-149522

Model Line-Shape Analysis for the Ruby R Lines Used for

Pressure Measurement.
PB87-1 49522 701,549 Not available NTIS

PB87-149530

Bremsstrahlung Energy Spectra from Electrons with Kinetic

Energy 1 KeV-10 GeV Incident on Screened Nuclei and Or-
bital Electrons of Neutral Atoms with Z= 1-100.

PB87-149530 701,550 Not available NTIS
PB87-149548

Measurement of Absorbed Dose and Dose Distribution.

PB87-149548 701,312 Not available NTIS
PB87-149555

Current Density Monitor for Intense Relativistic Electron
Beams.
PB87-149555 701.551 Not available NTIS

PB87-149563

Polarized Electron Probes of Magnetic Surfaces.
PB87-149563 701,448 Not available NTIS

PB87-149571

General Expression for the Coulomb Interaction in the Pres-
ence of a Surface.

PB87-149571 701,552 Not available NTIS
PB87-149589

Rare-Earth Crystal Growth from the Vapor: Eu/Re and Eu/
W.
PB87-149589 700,321 Not available NTIS

PB87-149597

Influence of Surface Additives, Sodium and Oxygen, on the
Structure and Bonding of H20 and NH3 on Ru(001).
PB87-149597 700.322 Not available NTIS

PB87-149605

Influence of Surface Additives (Na and O) on the Absorp-
tion and Structure of NH3 on Ni (110).

PB87-149605 700,323 Not available NTIS
PB87-149613

Welch Memorial Lecture: Electron Stimulated Desorption
and Its Relation to Molecular Structure at Surfaces.
PB87-149613 700,324 Not available NTIS

PB87-149621

Uses and Limitations of ESDIAD for Determining the Struc-
ture of Surface Molecules.

PB87-149621 700,325 Not available NTIS

PB87-149779

X-ray Absorption Study of Tantalum Oxide RIms on Silicon.

PB87-1 49779 700,326 Not available NTIS

PB87-149787

Evaluation and Compilation of DOE (Department of Energy)
Waste Package Test Data.
PB87-149787 701,349 Not available NTIS

PB87-149795

Iterative Reconstruction Algorithms: Convergence as a
Function of Spatial Frequency.
PB87-1 49795 700,709 Not available NTIS

PB87-149803

Reconstructing Spatially Incoherent Random Sources in the
Near Field: Exact Inversion Formulas for Circular and
Spherical Arrays.

PB87-149803 701,370 Not available NTIS

PB87-149811

Aluminum-Copper System.
PB87-1 49811 701, 185 Not available NTIS

PB87-149829

Activation Analysis of Electronics Materials.

PB87-1 49829 700, 187 Not available NTIS

PB87-149837

Analytical Neutron-Capture Gamma-Ray Spectroscopy:
Status and Prospects.
PB87- 149837 700,188 Not available NTIS

PB87-149845

Use and Abuse of Quantitative Wavelength Dispersive X-
ray Microanalysis.

PB87-1 49845 700,189 Not available NTIS

PB87-1498S2

Dynamics of Calcium Metabolism in Infancy and Childhood.
1. Methodology and Quantification in the Infant.

PB87-149852 701,309 Not available NTIS

PB87-149860

Stable Isotope Measurements with Thermal and Reso-
nance Ionization Mass Spectrometry.
PB87-1 49860 700,190 Not available NTIS

PB87-149878

Fizeau Wavemeter for Pulsed Laser Wavelength Measure-
ment.
PB87-149878 701,385 Not available NTIS

PB87-150470

Amplification by a Phase Locked Array of Josephson Junc-
tions.

PATENT-4 638 257 700,737 Not available NTIS

PB87-150S04

Proposed Experimental Program for Large-Scale Braced-
Frame Connections.
PB87-1 50504 700, 1 14 Not available NTIS

PB87-150512

Amplification of Wind Effects on Compliant Platforms.

PB87-150512 701,366 Not available NTIS

PB87-150S20

Planning and Conduct of Full Scale Measurements of Wind
Loads.
PB87-1 50520 700,131 Not available NTIS

PB87- 150538

Wind Forces on a Mobile Home: An Assessment of Wind
Tunnel Simulations.

PB87-1 50538 700,150 Not available NTIS

PB87-1 50546

Recent Developments and Applications in Wind Engineer-
ing.

PB87-1 50546 700.132 Not available NTIS

PB87-150S95

Framework for Improving Software Maintenance Through-
out the Software Life Cycle.

PB87-1 50595 700,660 Not available NTIS

PB87-150652

X-Ray Spectrometric Analysis of Ceria-Yttria Mixtures After

Borate Fusion.

PB87-1 50652 700,191 Not available NTIS

PB87-150660

Re-examination of the Characteristic Fluorescence Correc-
tion.

PB87-1 50660 700,327 Not available NTIS

PB87-1 50678

Obsen/ations on the Calculation of k(sub AB) Factors for

Analytical Electron Microscopy.
PB87-1 50678 700,192 Not available NTIS

PB87-150686

Use of a Monte Carlo Electron Trajectory Simulation for

Quantitative Analysis of Thick Films in the Electron Probe
Microanalyzer.

PB87-1 50686 700.328 Not available NTIS

PB87-150694

Experimental Study of Thermal Fluctuation in Spinodal De-
composition of a Binary Polymer Mixture.

PB87-1 50694 700,329 Not available NTIS

PB87-150702

Refractive Index and Evaporation Rate of Individual Smoke
Droplets.

PB87-1 50702 700,330 Not available NTIS
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PB87-152880

700. 193 Not available NTIS

PB87-150710

New Concepts for Measuring Flame Spread Properties.

PB87-1 50710 700,608 Not available NTIS

PB87-1 50728

Complementary Use of Atom Probe Field-Ion Microscopy

and Analytical Transmission Electron Microscopy for the

Study of a Ni-Base Superalloy.

PB87-1 50728 701.186 Not available NTIS

PB87-1 50736

H20 Adsorption on Ni(110); Evidence for Oriented Water
Dimers.
PB87-1 50736 700.331 Not available NTIS

PB87-150744

Microelectronics Dimensional Metrology in the Scanning
Electron Microscope. Part 1.

PB87-1 50744 700. 795 Not available NTIS

PB87-150751

One-Electron and Inner-Shell Energy Levels in High Z
Atoms.
PB87-1 50751 700,332 Not available NTIS

PB87-150769

Analytical Methods.
PB87-1 50769

PB87-150777

NBS (National Bureau of Standards) Absolute Ampere Ex-

periment.

PB87-150777 700,835 Not available NTIS

PB87-1S0785

Elastic Interaction of a Wedge Crack with a Screw Disloca-

tion.

PB87-150785 701,449 Not available NTIS

PB87-150793

Calcium Phosphate Precipitation in Aqueous Suspensions
of Phosphatidylserine-Containing Anionic Liposomes.
PB87-150793 701,283 Not available NTIS

PB87-1S0801

Cure Monitoring for Polymer Matrix Composites.
PB87-1 50801 701,130 Not available NTIS

PB87-150819

Research in Improved Composites.
PB87-1 50819 701,284 Not available NTIS

PB87-150827

Physical Aging of PMMA in the Non-Linear Range: Torque
and Normal Force Measurements.
PB87-1 50827 700,562 Not available NTIS

PB87-150835

Time Dependent Strain Energy Function for a Polymeric
Glass.

PB87-1 50835 700.563 Not available NTIS

PB87-150843

Radiological Instrument.

PATENT-4 631 414 700,185 Not available NTIS

PB87-150850

Arc-Furnace for the Production of Small Investment Cast-

ings of Reactive or Refractory Metals Such as Titanium.

PATENT-4 627 482 701, 184 Not available NTIS

PB87-1 50876

Two-Photon Optical Spectroscopy of Trapped Hgll.

PB87-1 50876 700,333 Not available NTIS

PB87-1 50884

Rotational Structure of (16)02, (16)0(17)0, and (16)0(18)0
(X (sup 3)Sigma g bar) from Laser Magnetic Resonance
Spectra.

PB87-1 50884 700,334 Not available NTIS

PB87-150892

Measurement and Calibration.

PB87-1 50892 700,194 Not available NTIS

PB87-150900

Isotopic Measurement of Subnanogram Quantities of Rhe-
nium and Osmium by Resonance Ionization Mass Spec-
trometry.

PB87-1 50900 700,195 Not available NTIS

PB87-150918

Perimeter of a Fuzzy Set.

PB87-150918

PB87-151015

Assessment of Error Bounds for Some Typical MIL-STD-
461 /462 Types of Measurements.
PB87-151015 700,637 PC A06/MF A01

PB87-151049

NBS (National Bureau of Standards) Reactor: Summary of

Activities July 1985 through June 1986.
PB87-151049 701,450 PC A08/MF A01

PB87-151247

Gas Analysis Modeling System (GAMS).
PB87-151247 700.904 Not available NTIS

PB87-151254

Laser Cooling of Atomic Beams.
PB87-151254 701,553 Not available NTIS

PB87-151262

Laser-Cooled Atomic Beams.
PB87-151262 701,554 Not available NTIS

PB87-161270

Microelectronics Dimensional Metrology in the Scanning
Electron Microscope, Part 2.

PB87-151270 700,335 Not available NTIS

700,710 Not available NTIS

PBB7-151288

Redistribution of Radiation in the Absence of Collisions.

PB87-1 51288 700,336 Not available NTIS

PB87-151296

Mg-like Spectrum of Cu XVIII.

PB87-151296 700,242 Not available NTIS

PB87-151304

Recent Investigations into Wind Effects on Cladding Glass.

PB87-151304 700,133 Not available NTIS

PB87-151312

Environmental Load Direction and Reliability Bounds.
PB87-151312 700,134 Not available NTIS

PB87-151353

Water Bath Black Body Operating Instructions,

PB87-151353 701.555 PC A02/MF A01

PB87-151460

Measurement Assurance and Accreditation.

PB87-151460 700,836 Not available NTIS

PB87-1S1478

Magnetic Excitations in Transition Metals.

PB87-151478 700,337 Not available NTIS

PB87-151486

Tools for the Automated Handling of Evaluated Data.

PB87-151486 700.196 Not available NTIS

PB87-151494

Statistical Observations of Creep Cavitation in AISI Type
304 Stainless Steel.

PB87-151494 701.156 Not available NTIS

PB87-151502

What Controls the Thicknesses of Wetting Layers.

PB87-151502 700.338 Not available NTIS

PB87-151510

Theoretical Calculation of the Transport Properties of Mon-
atomic Lithium Vapor.
PB87-151510 700.339 Not available NTIS

PB87-151528

Laboratory Scale Electrodeposition.

PB87-151528 701.127 Not available NTIS

PB87-151577

Radiative Tail in High-Energy Electron Scattering.

PB87-151577 701,556 Not available NTIS

PB87-151585

A-150 Plastic Radiometric Calorimeter for Charged Particles

and Other Radiations.

PB87-151585 701,341 Not available NTIS

PB87-151593

Three Dimensional Strain Measurements with X-ray Energy
Dispersive Spectroscopy.
PB87-151593 701.053 Not available NTIS

PB87-151601

Automation of Vibration Testing at the National Bureau of

Standards.
PB87-1 51601 700.951 Not available NTIS

PB87-151619

Some Notions Concerning the Behavior of Transducers.
PB87-151619 700.779 Not available NTIS

PB87-151627

Application of Transparent Enclosure Theory to Solar
Energy Absorption by Cylindrical-Tubes in Sunspaces.
PB87-151627 700.919 Not available NTIS

PB87-151635

Modifying Structure and Properties of Optical Films by Coe-
vaporation.

PB87-151635 700,340 Not available NTIS

PB87-151643

Compression Studies of a Nickel-Based Superalloy, MAR-
M200, and of Ni3AI.

PB87-151643 701.187 Not available NTIS

PB87-151650

Photons in LiC6 and in Heavy Alkali Metal Graphite Interca-

lation Compounds.
PB87-151650 701,188 Not available NTIS

PB87-151668

Stable Hydrogen-Bonded Isomers of Covalent Ions. Asso-
ciation of Carbonium Ions with N-Donors.
PB87-151668 700.243 Not available NTIS

PB87-151841

Zero Stability of Spinning Rotor Vacuum Gauges.
PB87-151841 700.952 Not available NTIS

PB87-151858

Gamma-Ray Multipole Mixing Ratios Using Orientation: 166
Er.

PB87-151858 701.557 Not available NTIS

PB87-1S1866

Determining Multipole Mixing Ratios from Nuclear Orienta-
tion Experiments.
PB87-151866 701.558 Not available NTIS

PB87-151874

Real-Time Iconic Image Processor.
PB87-151874 700.711 Not available NTIS

PB87-1S1882

Calibration of a Camera and Light Source by Fitting to a
Physical Model.
PB87-151882 701,368 Not available NTIS

PB87-151973

Infratechnologies and the Role of Government.

700.004 Not available NTISPB87-151973

PB87-151981

Wind Engineering: A Review of Recent Work.
PB87-1 51 981 700, 135 Not available NTIS

PB87-151999

Effect of Electron Correlation in the Target Wavefunction
on Electron-molecule Scattering.

PB87-151999 700.341 Not available NTIS

PB87-152005

Why Can't We Access More Numeric Data Via Computers,
PB87-152005 700,661 Not available NTIS

PB87-152013

Measurement of Resonant and Non-Resonant Third Order
Nonlinear Susceptibilities by Coherent Raman Spectrosco-

py-

PB87-152013 700,342 Not available NTIS

PB87-1 52021

Characterization of the Polycyclic Aromatic Hydrocarbons
from Two Standard Reference Material Air Particulate Sam-
ples.

PB87- 152021 700,197 Not available NTIS

PB87-152039

Observations on Short-Term and Long-Range Plans for

Technology Transfer to State and Local Governments.
PB87-152039 701,656 Not available NTIS

PB87-152104

Expert Systems and Emergency Management: An Anno-
tated Bibliography.

PB87-152104 701.662 PC A09/MF A01

PB87-1 52161

Precision Programmable Step Generator for Use in Auto-

mated Test Systems.
PB87-152161 700.837 PC A05/MF A01

PB87-1 52245

Behavior of 1 /6-Scale Model Bridge Columns Subjected to

Cyclic Inelastic Loading,
PB87-152245 700,605 PC A13/MF A01

PB87- 152252

How Accurate is Mathematical Fire Modeling,
PB87-1 52252 700, 151 PC A04/MF A01

PB87-152260

Institute for Materials Science and Engineering, Nonde-
structive Evaluation: Technical Activities 1986.

PB87-1 52260 700,986 PC A05/MF A01

PB87-152278

Far-Field Transient Response of an Antenna from Near-
Field Data,

PB87-152278 700.720 PC A03/MF A01

PB87- 152286

Performance of a Conventional Residential Sized Heat
Pump Operating with a Nonazeotropic Binary Refrigerant

Mixture,

PB87-1 52286 700.912 PC A04/MF A01

PB87-152294

Safety Color Appearance under Selected Light Sources,
PB87-152294 701.386 PC A07/MF A01

PB87-152302

Evaluation of Electronic Monitoring Devices,

PB87-152302 701.663 PC A04/MF A01

PB87-152310

Influence of Mortar Bedding on Masonry Prism Behavior,

PB87-152310 700.115 PC A04/MF A01

PB87-152344

Qualitative Analysis of the Inherent Fire Safety/Fire Risk in

a Coal Mine,

PB87-1 52344 701.333 PC A05/MF A01

PB87- 152385

STARPAC - The Standard Times Series and Regression
Package,
PB87-152385 701.252 PC A14/MF A01

PB87-152823

Callahan Award Lecture Dental Composites: State-of-the-

Art in Dentin Bonding.
PB87-1 52823 701.285 Not available NTIS

PB87-1 52831

Visualization of Machine Tool Vibratory Motion.

PB87-1 52831 700.999 Not available NTIS

PB87-1S2849

Neighboring-Patch Integrals in Transient Electromagnetic
Scattering.

PB87-1 52849 701,443 Not available NTIS

PB87-1 52856

Spectral Intensities in the Fundamental Bands of HP and
HCI.

PB87-152856 700.244 Not available NTIS

PB87-152864

Molecular Half Collision Analysis of Atomic Lineshapes.
PB87-1 52864 700,343 Not available MTIS

PB87-152872

High-Resolution Infrared Spectra of the nu(sijb 2) and
nu(sub 3) Bands of HOCI.
PB87-1 52872 700.245 Not available NTIS

PB87-152880

Self-Patch Integrals in Transient Electromagnetic Scatter-

ing.
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PB87-152880 701,444 Not available NTIS

PB87-1 52898

Scalar Charged Particle in the Lorentz Gauge.
PB87-1 52898 701.559 Not available NTIS

PB87-152906

Models of Chain Folding in Semicrystalline, Larnellar Poly-

mers.
PB87-1 52906 700.564 Not available NTIS

PB87-152914

Modeling of Chain Twist Boundaries in Polyvinylidene Fluo-

ride as a Mechanism for Ferroelectric Polarization.

PB87-152914 701,217 Not available NTIS

PB87-1 53052

Forth Profile Management System.
PB87-1 53052 700,662 Not available NTIS

PB87-153060

Design of a Conformal Tactile Sensing Array.

PB87-153060 701,043 Not available NTIS

PB87- 153078

Investigation of the Degradation of Aqueous Ethylene
Glycol and Propylene Glycol Solutions Using Ion Chroma-
tography.

PB87-1 53078 700,920 Not available NTIS

PB87-153086

Application of CCRL Data in the Formulation of Precision
Estimates for Selected Cement Standards.
PB87-153086 700,599 Not available NTIS

PB87-153094

Service Life Prediction from Accelerated Aging Test Results
Using Reliability Theory and Life Testing Analysis.

PB87-1 53094 700, 1 16 Not available NTIS

PB87-1S3276

Radom-Walk Model of Chain Polymer Adsorption Behavior
at Critical Energy and Relation to a Reflecting Boundary
Condition,

PB87-1 53276 700,565 Not available NTIS

PB87-1 53284

Application of a Photodimerizable Probe to the Forced Ray-
leigh Scattering Technique for Measurement of Self-Diffu-

sion of Polymer Chains.
PB87-1 53284 700,566 Not available NTIS

PB87-153292

Strain-Energy Function for Rubber-Like Materials.

PB87-1 53292 701,150 Not available NTIS

PB87-1 53300

Recent Research at the U.S. National Bureau of Standards
on Measurement Methodology for Nuclear Safeguards.
PB87-1 53300 701,356 Not available NTIS

PB87-1S3607

Correlation between Ultrasonic and Hardness Measure-
ments in Aged 2024 Aluminum Alloy.

PB87-1 53607 701.189 Not available NTIS

PB87-153615

Therodynamic and Kinetic Corrosion Data: The NACE-NBS
(National Association of Con-osion Engineers - National
Bureau of Standards) Corrosion Data Program.
PB87-153615 701,144 Not available NTIS

PB87-1S3623

Perturtjation Con-ection for Refraction in Ultrasonic and Op-
tical Tomography.
PB87-1 53623 701,387 Not available NTIS

PB87-153631

X-ray Absorption Studies of the Role of Chromium and Hy-
drogen in the Structure of Oxide Rims on Iron.

PB87-1 53631 701,157 Not available NTIS

PB87-153649

Innershell Ionization Cross Sections.
PB87-1 53649 701,560 Not available NTIS

PB87-153656

Eariy Applications of Vacuum, from Aristotle to Langmuir.
PB87-1 53656 701,373 Not available NTIS

PB87-153664

Quasiparticle States in the Fractional Quantum Hall Effect.

PB87-153664 701,451 Not available NTIS

PB87-1 53672

Stimulated Desorption Studies of Defect Structures on
Ti02.
PB87-1 53672 700,344 Not available NTIS

PB87-153680

Photospheres of Hot Stars. 2. An Analysis of Zeta Puppis.
PB87-153680 700,019 Not available NTIS

PB87-153698

Alkali-Metal Negative Ions. 4. Multichar.nsI Calculations of

K(1-! Pholodetacnment.
PBB7.1 53698 700.345 Not available NTIS

PB87-153706

Obisrvatlon of Quar.turr Jumps.
P837-1 53706 700,346 Not available NTIS

PB?T 1537U
Optical B'SlaDility and Polarization Switching Utilizing Two-
Level Atomr. with Lower-Levei Degeneracy.
PB87-153714 701,388 Not available NTIS

PB87 153722

Extra Dimensions to Remove Singularities and Determine
Fundamental Constants.
PB87.153722 701.561 Not available NTIS

PB87-1 53730

Observed and Computed Stellar Line Profiles: The Roles
Played by Partial Redistribution, Geometrical Extent and Ex-
pansion.
PB87-1 53730 700.020 Not available NTIS

PB87-153805

Stark Broadening of H(sub alpha) and H(sub beta) Lines of

C(5+ ).

PB87-1 53805 700.347 Not available NTIS

PB87-153813

Apparent Thermal Conductivity Characterization of Low-
Density. Glass-Fiber Insulation Material.

PB87-153813 701.154 Not available NTIS

PB87-153821

Ventilation Measurements in Large Office Building.

PB87-1 53821 700.084 Not available NTIS

PB87-153839

Modeling a Voltage-Locked Josephson Junction Array Am-
plifier: Gain, Input Impedance, and Bandwidth.
PB87-1 53839 700,738 Not available NTIS

PB87-1 53847

Characterization of Single Levitated Droplets by Raman
Spectroscopy.
PB87-1 53847 700.348 Not available NTIS

PB87-1538S4

Fluid Metering Research at NBS (National Bureau of Stand-
ards): New Research Tools and New Opportunities.

PB87-1 53854 701,374 Not available NTIS

PB87-1 53862

Electrical Linewidth Measurement in the Near- and Sub-
Micron Linewidth Region.
PB87-1 53862 700.796 Not available NTIS

PB87-153870

Excitation Rate Coefficient Measurements of Cu XIII and Cu
XVII Ions.

PB87-1 53870 701,436 Not available NTIS

PB87-156519

Study of the Effects of Oxygen Transport and Temperature
History of the Chemistry of PMMA Pyrolysis.

PB87-156519 700,609 PC A03/MF A01
PB87-156725

Data Base Directions: Information Resource Management -

Making It Work. Proceedings o! a Workshop on Information

Resource Management (IRM) Held at Fort Lauderdale, Flor-

ida on October 21-23, 1985.

PB87-156725 701,005 PC A09/MF A01
PB87-156980

Summary of Ellipsometric and Electrochemical Studies of

the Delamination of Organic Coatings from Iron and Steel.

PB87-1 56980 701,097 Not available NTIS

PB87-156998

NDE (Nondestructive Evaluation) of Residual Stress in Ura-
nium by Means of Neutron Diffraction.

PB87-156998 701,357 Not available NTIS

PB87-157004

Performance Evaluation of the Longwave Acoustic Flowme-
ter.

PB87-1 57004 701,375 Not available NTIS

PB87-157020

Small-Angle Neutron Scattering Evidence for the Absence
of Long-Range Magnetic Order in Amorphous Fe91Zr9.
PB87-157020 701,452 Not available NTIS

PB87-157038

Critical and 'Suticriticar Magnetic States of an Amorphous
Rare Earth Spin Glass.

PB87-1 57038 701,562 Not available NTIS

PB87-157046

Stopping Atoms with Laser Light
PB87-1 57046 701,563 Not available NTIS

PB87-157053

Stopping Neutral Atoms Using Laser Light.

PB87-157053 701,564 Not available NTIS

PB87-157061

Effect of Altitude on Beta-Ray Source Calibrations.

PB87-1 57061 701,342 Not available NTIS

PB87-1S7079

Low-Energy Diffuse Scattering Electron-Spin Polarization

Analyzer.

PB87-1 57079 701.453 Not available NTIS

PB87-157087

Some Factors Influencing Fire Spread Over Room Linings

and in the ASTM (American Society for Testing and Materi-

als) E-84 Tunnel Test.

PB87-1 57037 700.152 Not available NTIS

PB87-157095

Directional Scanning Technique for Characterization of

Complex Electromagnetic Environments.
PB87-1 57095 700,838 Not available NTIS

PBe7-157103

Multiple-Source, Multiple-Frequency Error of an Electric

Field Meter.

PB87-157103 700,839 Not available NTIS

PB87-157111

Electronic Transition Dipole Moment Functions for NaK.
PBe7-157lll 700,349 Not available NTIS

PB87-157129

Numerical Computation of 3-D Rre-lnduoed Flows and
Smoke Coagulation.

PB87-157129 701,376 Not available NTIS

PB87-157137

K* (Kay-Star): A FORTRAN-Based Code for Programming
and Evaluating Interactive Software.
PB87-157137 700,663 Not available NTIS

PB87-157145

Glass Strength Degradation under Fluctuating Loads.
PB87-1 57145 700,117 Not available NTIS

PB87-1571S2

Neutron and X-ray Diffraction Study on Polymorphism in

Lithium Orthotantalate, Li3Ta04: Correction and Discus-
sion.

PB87-157152 700.350 Not available NTIS

PB87-157160

Fracture Mechanics and Non-Destructive Evaluation Investi-

gation of the Subcritical-Fracture Process in Rock.
PB87-1 57160 701.329 Not available NTIS

PB87-157178

Fluxmeter Measurements at Low Thermal Levels: Some
Problems.
PB87-157178 700.953 Not available NTIS

PB87-157228

Programming Languages for Knowledge-Based Systems.
PB87-1 57228 700.664 PC A05/MF A01

PB87-1 57236

Cooperative Research Opportunities at NBS (National

Bureau of Standards).
PB87-1 57236 700,007 PC A04/MF A01

PB87-1 58564

NBS (National Bureau of Standards) Voluntary Product
Standard: American Softwood Lumber Standard (Amended
1986).
PB87-158564 701.231 PC A03/MF A01

PB87-160990

DATAPLOT: An Interactive High-Level Language for Graph-
ics. Non-Linear Fitting. Data Analysis, and Mathematics.
Version 87.1.

PB87-1 60990 700.665 CP T19

PB67-161006

DATAPLOT: New Features. Version 87.1.

PB87-161006 700.666 PC A04/MF A01

PBS7-161014

DATAPLOT: Implementation Manual. Version 87.1.

PB87-161014 700.667 PC AOS/MF A01

PB87-161055

Energy Transfer in the Standard Penetration Test,

PB87-161055 700.606 Not available NTIS

PB87-161063

Dynamic Stability of Structures Subjected to Seismic Shear
Waves.
PB87-161063 700.136 Not available NTIS

PB87-161071

Effect of Geometry and Aggregate on the Reliability of the
Pullout Test.

PB87-161071 700.600 Not available NTIS

PB87-161089

Limit State Probabilities for Wood Structural Members.
PB87-161089 700,137 Not available NTIS

PB87-161097

Drill-Up, an Alternative for On-Line Determination of End-
Mill Wear.
PB87-161097 701,086 Not available NTIS

PBS7-161105

Quick Change System for Robots.
PB87-161105 701,068 Not available NTIS

PB87-161113

Magnetoresistive Skin for Robots.
PB87-161 113 701,000 Not available NTIS

PB87-161121

Wori^station Control in a (ikimputer Integrated Manufactur-
ing System.
PB87-161121 701.018 No! available NTIS

PB87-161139

More Recent Improvements on the NBS (National Bureau
of Standards) Conical Transducer.
PB87-1 61 1 39 700. 780 Not available NTIS

PB87-161147

NBS (National Bureau of Standards) Conical Transducer.
An3lysis
PB87-161147 700.781 Not available NTIS

PB87-161196

Hierarchical Control and Real-Time Optimization in Auto-

mated Manufacturing Systems,
PB87-161196 701,044 PC A02/MF A01

PBe7-161204

Seismic Design Guidelines for Federal Buildings,

PB87-161204 700.138 PC A06/MF A01

PB87-161212

Characterization of Long Term Controlled Release Dynam-
ics and Identification of Butyltin Species Released from
OMP (Organometallic Polymers) Impregnated Wood Pilings.

PB87-161212 700,198 PC A03/MF A01

PB87-161410

Impact of Automation on NBS (National Bureau of Stand-
ards) Noise Temperature Measurements.
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PB87-163648

700,721 Not available NTIS

PB87-161410 700.840 Not available NTIS

PB87-161428

Directional Scanning of Complex Electromagnetic Environ-

ments.
PB87-161428

PB87-161436

Calibration of Microwave Antenna Gain Standards,
PB87-161436 700,722 Not available NTIS

PBa7-161444

Results of Planar near Field Testing with Ultralow Sidelobe
Antennas.
PB87-161444 700,723 Not available NTIS

PBe7-161451

Standards for Electromagnetic Field Measurements.
PB87-161451 700,841 Not available NTIS

PB87-161469

Out-of-Band Response of Reflector Antennas.
PB87-161469 700,724 Not available NTIS

PB87-161477

Electromagnetic Wave Propagation in an Asymmetrical
Coal Seam.
PB87-161477 701,334 Not available NTIS

PB87-161485

Site Attenuation.

PB87-161485 700,725 Not available NTIS

PB87-161493

Stiielding Effectiveness Measurements of Plastics.

PB87-161493 700,782 Not available NTIS

PB87-161501

Approach for Evaluating Effects of Wall Losses on Quarter-

Wave Short-Circuit Impedance Standards.
PB87-161501 700,772 Not available NTIS

PB87-161519

Very Low Noise, Tightly Coupled, dc SQUID Amplifiers.

PB87-161519 700,783 Not available NTIS

PB87-161527

High Accuracy in Physics.

PB87-161527 701,565 Not available NTIS

PB87-161535

Hysteresis Losses in Fine Filament Internal-Tin Supercon-
ductors.

PB87-161535 701.566 Not available NTIS

PB87-161S43

Internal Fields In Magnetic Materials and Superconductors.
PB87-161543 701,567 Not available NTIS

PB87-1615S0

Quench Circuit for Electronic Instruments Used with Super-
conducting Magnets.
PB87-161550 700,739 Not available NTIS

PB87-161568

Theory of Ostwald r^ipening.

PB87-161568 700.351 Not available NTIS
PB87-161576

Trends in the Electric Quadnjpole Fields at Dilute Impurity

Sites in Transition Metal-Transition Metal Alloys.

PB87-161576 700,352 Not available NTIS
PB87-161584

Predictive Modeling of Quantitative Acoustic Emission
Waveforms.
PB87-161584 701,454 Not available NTIS

PBe7-161S92

Computer Assisted Corrosion Data Evaluation and Dissemi-
nation.

PB87-161592 701,145 Not available NTIS
PB87-161600

Nuclear Gamma-Ray Resonance Observations in a Alumi-
num-Based Icosahedral Quasi-Crystal.
PB87-161600 701,455 Not available NTIS

PBS7-161618

Vector Transducer Calibration.

PB87-161618 700,784 Not available NTIS
PB87-161626

Phase Equilibria in the Titanium-Aluminum System.
PB87-161626 701,190 Not available NTIS

PB87-161634

Convection-Induced Distortion of a Solid-Liquid Interface.

PB87-161634 700,353 Not available NTIS
PB87-161642

Local Atomic Environments In Periodic and Aperiodic Al-Mn
Alloys.

PB87-161642 701,191 Not available NTIS
PB87-161659

Semiquantitative Model for the Oxide Bias Experiment and
Its Application to the Study of p(1 + ) nn(1 -f- ) Photodiode
Degradation.
PB87-161659 70O.7^ Not available NTIS

PB87-161667

Novel Fluorescence Technique for Measurements of Addi-
tive Migration from Polymers.
PB87-161667 700,567 Not available NTIS

PB87-161675

Synthesis and Self-Diffusion of Nitrobenzoxadiazole-La-
beled Polystyrene.
PB87-161675 700.568 Not available NTIS

PB87-161683

Discoloration of Dental Cements and Composites in a Sul-
fide Solution.

PB87-161683 701,286 Not available NTIS

PB87-161691

Study of Proline Peptide Bond Conformation and Ring Dy-
namics in Crystalline Cyclic Peptides Using (13)C MAS
NMR.
PB87-161691 701.265 Not available NTIS

PB87-161709

Calcium Phosphate Saturation Levels in Ultrafiltered Serum.
PB87-161709 701,275 Not available NTIS

PB87-161717

Carbon Determination for the Study of Bonded Phases in

Liquid Chromatography.
PB87-161717 700,199 Not available NTIS

PB87-161725

Position Location with the NBS/GPS (National Bureau of

Standards/Global Positioning System) Time Transfer
System.
PB87-161725 701,336 Not available NTIS

PB87-161733

Frequency Measurement of the Solitary Ethyl Alcohol Laser
Line.

PB87-161733 701,389 Not available NTIS

PB87-161741

Observation of Quantum Jumps in a Single Atom.
PB87-161741 700,354 Not available NTIS

PB87-161758

Far-Infrared Laser Magnetic Resonance Spectrum of the
CF Radical and Determination of Ground State Parameters.
PB87-161758 700,355 Not available NTIS

PB87-161766

Conclusions and Recommendations for the Testing of Flat-

Plate Solar Collector Thermal Performance and Durability.

PB87-161766 700,921 Not available NTIS

PB87-161774

Assessment of Durability Testing Procedures for the Covers
of Flat-Plate Solar Collectors.

PB87-161774 700,922 Not available NTIS

PB87-161782

Experimental Research at the NBS (National Bureau of

Standards) Passive Solar Test Facility.

PB87-161782 700,923 Not available NTIS

PB87-161790

Interaction of Water with Li-Predosed Ru (001).

PB87-161790 700,356 Not available NTIS

PB87-161808

Direct Measurement of Char-Particle Temperatures in Fluid-

ized-Bed Combustors.
PB87-161808 700,610 Not available NTIS

PB87-161816

Fiber-Optic Thermometry.
PB87-161816

PB87-161824

Update - NBS (National Bureau of Standards) Research Fa-
cility Addresses Problems in Set-Ups for Small Batch Man-
ufacturing.

PB87-161824 701,069 Not available NTIS
PB87-161832

Coherent Inelastic Neutron Scattering Study of Solid Ortho-
deuterium at High Pressure.
PB87-161832 707,456 Not available NTIS

PB87-161840

Ellipsometry of Thin Films on Vapor-Liquid Interfaces.

PB87-161840 700,357 Not available NTIS

PB87-161857

Transport Properties of Isobutane.
PB87-161857 700,358 Not available NTIS

PB87-161865

Comment on 'Local Structure at Mn Sites in Icosahedral
Mn-AI Quasicrystals'.

PB87-1 61865 701,457 Not available NTIS

PB87-161873

Electromigration and the Current Density Dependence.
PB87-161873 700,797 Not available NTIS

PB87-161881

Measurement of the Separation Distance in Contact and
Proximity Lithography.

PB87-161881 701,045 Not available NTIS
PB87-161899

Pressurization Testing of Federal Buildings.

PB87-161899 700,085 Not available NTIS
PB87-161907

Measurements of Air Infiltration and Airtightness in Passive
Solar Homes.
PB87-161907 700.086 Not available NTIS

PB87-162020

User's View of Computer Hardware and Software.
PB87-162020 701,664 Not available NTIS

PB87-162038

Role of Collaborative and Cooperative Studies in Evaluation
of Analytical Methods.
PB87-1 62038 700.200 Not available NTIS

PB87-162046

Electrical Units, Fundamental Constants, and the 1983
Least-Squares Adjustment
PB87-1 62046 700,842 Not available NTIS

PB87-162053

Molecular Dynamics on Vector Computefs.

700,954 Not available NTIS

PB87-162053 700.359 Not available NTIS

PB87-162061

Representing Workspace and Model Knowledge lor a
Robot with Mobile Sensors.
PB87-162061 701.001 Not available NTIS

PB87-162079

Microindentation Hardness Measurements on Metal Powder
Particles

PB87-162079 701.158 Not available NTIS

PB87-162087

Remeasurement of the Rydberg Constant.
PB87-1 62087 700,360 Not available NTIS

PB87-162095

Evaluation of Biological Samples for Specimen Banking and
Biomonitoring by Nuclear Methods.
PB87-162095 701,307 Not available NTIS

PB87-162103

Security for Personal Computers: A Growing Concern.
PB87-162103 700.715 Not available NTIS

PB87-162111

Accuracy of Transmission Electron Microscopy for the
Analysis of Asbestos in Ambient Environments.
PB87-162111 700.201 Not available NTIS

PB87-162129

Suppression of Long-Range Order by Random Fields in

Tb(x)Fe(1-x) Alloys.

PB87-162129 701.458 Not available NTIS

PB87-162137

Two Pitfalls of Using Standard Regression Diagnostics
When Both X and Y Have Measurement Error.

PB87-162137 701.253 Not available NTIS

PB87-162145

Jensen's Inequality for General Location Parameter.
PB87-162145 701,254 Not available NTIS

PB87-162152

Force Balance Liquid Densimeter.
PB87-162152 700,955 Not available NTIS

PB87-162160

Thermodynamics of the Conversion of Aqueous Glucose to

Fructose.
PB87-162160 701,266 Not available NTIS

PB87-162178

Positive Charge Transfer in the UV Photolysis and beta Ra-
diolysis of trans-Decalin Solutions.

PB87-162178 700,299 Not available NTIS

PB87-162186

Antioxidants.

PB87-162186 700.014 Not available NTIS

PBe7-162194

Selecting a PC (Personal Computer) Database Manage-
ment System for Health Physics Applications.

PB87-162194 700,942 Not available NTIS

PB87-162244

Doppler-Free Resonantly-Enhanced Two-Photon Spectros-
copy of np and nf Rydberg States in Atomic Cesium.
PB87-1 62244 700,361 Not available NTIS

PB87-162251

Progress Towards a Computerized Materials Data System.
PB87-162251 701,232 Not available NTIS

PB87-162269

Soot Formation in Diffusion Flames: Flow Rate, Fuel Spe-
cies and Temperature Effects.

PB87-162269 700,611 Not available NTIS

PB87-162277

Automated Radiometric Linearity Tester.

PB87-1 62277 701,390 Not available NTIS

PB87-162285

Application of a New High Temperature Reactor to Unimo-
lecular Decompositions.
PB87-162285 700,362 Not available NTIS

PB87-162293

Thermal Decomposition of Ions. 1. Pyrolysis of Protonated
Ethers. Activation Energies and A Factors.
PB87-162293 700,363 Not available NTIS

PB87-162301

Thermal Decomposition of Ions. 2. Pyrolysis of Protonated
t-Butylmethylether at the Low Pressure Limit Activation Ef-

ficiencies for Various Bath Cases.
PB87-1 62301 700,364 Not available NTIS

PB87-162319

Effect of Overaging on the Room Temperature Strength of
Partially Stabilized Zirconia.

PB87-162319 701,098 Not available NTIS

PB87-163622

Modeling of the Process Sensitivity of Submicron Silicon

MOSFETs.
PB87-1 63622 700.798 Not available NTIS

PBS7-163630

Two-Dimensional Modeling of N-Channel MOSFETs Includ-

ing Radiation-Induced Interface and Oxide Charge.
PB87-1 63630 700,799 Not available NTIS

PB87-163648

Electrical Transoort Properties of Silicon.

PB87-163648 701.459 Not available NTIS
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PB87-163655

High Dopant and Carrier Concentration Effects in Gallium
Arsenide: Band Structure and Effective Intrinsic Carrier

Concentrations.
PB87- 163655 701.460 Not available NTIS

PB87-163663

Tuneable Resonances: Dielectronic Recombination.
PB87- 163663 701,568 Not available NTIS

PB87- 163671

VLA Radio-Continuum Survey of a Sample of Confirmed
and Marginal Barium Stars.

PB87-163671 700.021 Not available NTIS

PB87-163689

Dislocation - Crack Interactions.

PB87- 1 63689 701,192 Not available NTIS

PB87-163697

Catalog of Saddle Shaped Surfaces in Crystals.

PB87-1 63697 700,365 Not available NTIS

PB87-163705

Metallic Phase with Long-Range Orientational Order and
No Translational Symmetry.
PB87-1 63705 700,366 Not available NTIS

PB87-163713

Nature of Repeatability and Reproducibility.

PB87-163713 700.993 Not available NTIS

PB87-163721

Quality Control of Measurements - Measurement Assur-
ance.
PB87-163721 701.569 Not available NTIS

PB87-163739

Corrosion and Crack Growth in 33% Na20-67% Si02 and
33% Li20-67% Si02 Glasses.
PB87-163739 701,099 Not available NTIS

PB87-163770

Measurement of Ion/Molecule Reactions between 10 and
20 K.

PB87-1 63770 700.367 Not available NTIS

PB87-163788

Observation of Radiative Transfer of Polarized Light.

PB87-1 63788 700,300 Not available NTIS

PB87-163796

Ultraviolet and Optical Variability of RY Tauri.

PB87- 163796 700,022 Not available NTIS

PB87-163804

High Dispersion lUE Observations of Hybrid-Chromosphere
Stars.

PB87-163804 700.023 Not available NTIS

PB87-163812

Electron-Impact Excitation of Ions in the Magnesium Se-
quence. II. S V, Ar VII, Ca IX, Cr XIII, and Ni XVll.

PB87-163812 700,368 Not available NTIS

PB87-163820

Time-Resolved FTIR Photofragment Emission Spectrosco-

py: HCI Vibrational Distributions from the 193 nm Photolysis

Chloroethylenes.
PB87-1 63820 700,369 Not available NTIS

PB87-163838

Microwave Continuum Measurements and Estimates of

Mass Loss Rates for Cool Giants and Supergiants.
PB87-163838 700,024 Not available NTIS

PB87-163846

Modelling Extended Chromospheres.
PB87-163846 700,025 Not available NTIS

PB87-163853

Where Do Flares Occur in RS CVn Systems - Analysis of

the October 3, 1981 Flare on V711 Tau = MR 1099 Ob-
served by lUE.

PB87-1 63853 700.026 Not available NTIS

PB87-163861

Thermodynamics of Ammonium Scheelites. 3. An Analysis
of the Heat Capacity and Related Data of Deuterated Am-
monium Perrhenate ND4Re04.
PB87-163861 700,370 Not available NTIS

PB87-163978

FIREDOC: An Automated Bibliographic Database.
PB87- 163978 701,006 Not available NTIS

PB87-163986

Optimization of Secondary Chemical Equilibria in Liquid

Chromatography: Theory and Verification.

PB87-1 63986 700,202 Not available NTIS

PB87-163994

Optimization of Secondary Chemical Equilibria in Liquid

Chromatography: Variables Influencing the Self-Selectivity,

Retention, and Efficiency in Acid-Base Systems.
PB87-163994 700,203 Not available NTIS

PB87-164000

Stabilized Vapor Liquid Interface in Deuterated Cyclohex-
ane-Methanol Mixtures.

PB87-1 64000 700,371 Not available NTIS

PB87-164018

Surface Properties of the Mixture Water -i- Phenol.
PB87-164018 700,372 Not available NTIS

PB87-ie4026

Finite-Element Action Approach to the Characterization of

Complex Electromagnetic Environments.
PB87-164026 700,843 Not available NTIS

PB87-164034

Summary of NBS (National Bureau of Standards) Calibra-

tion Services and Systems.
PB87-164034 700,844 Not available NTIS

PB87-164042

New Concepts for Construction Practice Standards for Ex-

cavations.

PB87-1 64042 700,112 Not available NTIS

PB87-164059

Analysis of Shoring Loads and Slab Capacity for Multistory

Concrete Construction.

PB87-164059 700,139 Not available NTIS

PB87-164067

Verifying Conformance to the X.25 Standard.
PB87-1 64067 700,704 Not available NTIS

PB87-164075

Design and Performance of a Ring-Shaped Clip Gauge for

Fracture Mechanics Testing.

PB87-164075 700,956 Not available NTIS

PB87-164083

Comparison of Several Path Independent Integrals Includ-

ing Plasticity Effects.

PB87-164083 701,193 Not available NTIS

PB87-164091

Generation of Squeezed States by Parametric Down Con-
version.

PB87-1 64091 701,570 Not available NTIS

PB87-164109

High Nitrite Levels off Northern Pern: A Signal of Instability

in the Marine Denitrification Rate.

PB87-164109 701,364 Not available NTIS

PB87-164117

Generalized Exponential and Logarithmic Functions.

PB87-164117 701,235 Not available NTIS

PB87-164125

Multivariate Distributions of Directional Wind Speeds.
PB87.164125 700,140 Not available NTIS

PB87-164133

Determination of Phenols in Petroleum Crude Oils Using
Liquid Chromatography with Electrochemical Detection.

PB87-164133 700,204 Not available NTIS

PB87-164141

Quantification of Polycyclic Aromatic Hydrocarbons and
Nitro-Substituted Polycyclic Aromatic Hydrocarbons and
Mutagenicity Testing for the Characterization of Ambient Air

Particulate Matter.

PB87-164141 700,926 Not available NTIS

PB87-164158

Effects of Resistance and Capacitance on the Chronoam-
perometry of Polymer-Coated Electrodes as Modeled by a
Finite Elements Digital Simulation.

PB87-164158 700,205 Not available NTIS

PB87-164166

Nucleation and Growth of Cracks in Vitreous-Bonded Alumi-

num Oxide at Elevated Temperatures.
PB87-164166 701,100 Not available NTIS

PB87-16515S

Center for Chemical Engineering Technical Activities: Fiscal

Year 1986.
PB87-165155 700,293 PC A06/MF A01

PB87-165163

Internal Revenue Service Post-of-Duty Location Modeling
System - Programmer's Manual for Pascal Solver,

PB87-165163 700,005 PC A04/MF A01

PB87-165171

Internal Revenue Service Post-of-Duty Location Modeling
System - Programmer's Manual for Fortran Driver,

PB87-165171 700,006 PC A04/MF A01

PB87-165189

Using the AMRF (Automated Manufacturing Research Fa-

cility) Pan Model Report,

PB87-165189 701,019 PC A03/MF A01

PB87-165197

Semiconductor Measurement Technology: A Bibliography of

NBS (National Bureau of Standards) Publications for the

Years 1962-1986,
PB87-165197 700,800 PC A06/MF A01

PB87-165S69

Plan for the Development of the Generic Framework and
Associated Computer Software for a Consolidated Com-
partment Fire Model Computer Code,
PB87-165569 700,153 PC A03/MF A01

PB87-165577

Some Observations on the Shape of Impinging Diffusion

Flames,
PB87-165577 700,612 PC A02/MF A01

PB87-165585

Electromechanical Properties of Superconductors for High-

Energy Physics Applications,

PB87-165585 700,785 PC A06/MF A01

PB87-165593

Approximate Procedures for Calculating Protection from Ini-

tial Nuclear Radiation from Weapons,
PB87-165593 701.313 PC A07/MF A01

PB87-16S668

Review of the Ultraviolet Studies of Galactic Novae.
PB87-165668 700.027 Not available NTIS

PB87-165676

Line Shapes of Laser Intracavity Absorption.
PB87-165676 701,391 Not available NTIS

PB87-16S684

Electron-Impact Excitation of the Resonance Transition in

Be (+ 1): An 'ab initio' Treatment of Core-Correlation and -

Polarization Effects.

PB87-1 65684 700,373 Not available NTIS

PB87-165692

Bound Electronic States of HCI(-I).

PB87-1 65692 700,374 Not available NTIS

PB87-16S700

Proposed LYMAN Far Ultraviolet Spectroscopic Explorer.

PB87-1 65700 700,028 Not available NTIS

PB87-165718

HRS GTO Program to Study the Neutral Hydrogen Column
Density and D/H Ratio in the Local Interstellar Medium.
PB87-165718 700.029 Not available NTIS

PB87-165726

Optimized Predictions for Heats of Formation of Transition-

Metal Alloys 2.

PB87-165726 700,375 Not available NTIS

PB87-165734

Determination of Inhomogeneities of Elastic Modulus and
Density for One-Dimensional Structures Using Acoustic Di-

mensional Resonances.
PB87-1 65734 700,987 Not available NTIS

PB87-165742

Quasi-Static Ion Broadening of Isolated Spectral Lines.

PB87-1 65742 700,376 Not available NTIS

PB87-165759

Planning of Comparative Experiments.
PB87-165759 701,255 Not available NTIS

PB87-165767

Impact of Quantized Hall Resistance on SI Electrical Units

and Fundamental Constants.
PB87-165767 701,571 Not available NTIS

PB87-165775

Structure of Bovine Pancreatic Trypsin Inhibitor: Results of

Joint Neutron and X-ray Refinement of Crystal Form II.

PB87-165775 701,282 Not available NTIS

PB87-165783

Spin Density Wave Magnetism in Copper-Manganese
Alloys.

PB87-165783 701,461 Not available NTIS

PB87-165791

International (235)U Fission Foil Mass Intercomparison.

PB87-1 65791 701,572 Not available NTIS

PB87-165809

Knowledge Representation Scheme for Processes In an
Automated Manufacturing Environment.
PB87-1 65809 701,020 Not available NTIS

PB87-165882

Report on the New NBS (National Bureau of Standards)
Determination of the Proton Gyromagnetic Ratio.

PB87-165882 701,573 Not available NTIS

PB87-165890

Autoionisation States (3131') of the Helium-Like Nitrogen Ion.

PB87-165890 700,377 Not available NTIS

PB87-165908

Application of Pulse-Echo Ultrasonics to Locate the Solid/

Liquid Interface During Solidification and Melting.

PB87-1 65908 701,194 Not available NTIS

PB87-166401

Journal of Research of the National Bureau of Standards,

Volume 92, Number 1, January-Febnjary 1987.

PB87-166401 701,009 PC A05/MF A01

PB87-166419

Continuity of the Meter: The Redefinition of the Meter and
the Speed of Visible Light,

PB87-166419 701,574
(Order as PB87-1 66401, PC A05/MF A01)

PB87-166427

NBS (National Bureau of Standards) Scale of Radiance
Temperature,
PB87-1 66427 700,957

(Order as PB87-166401, PC A05/MF A01)

PB87-166435

Detection and Sizing of Surface Flaws with a SQUID-Based
Eddy Current Probe,
PB87-1 66435 700,988

(Order as PB87-166401, PC A05/MF A01)

PB87-166443

Ideal Gas Thermodynamic Functions for Water,

PB87-166443 700,378
(Order as PB87-1 66401, PC A05/MF A01)

PB87-166450

Report on the Session of the Consultative Committee on
Electricity (17th),

PBe7-1 66450 700,845
(Order as PB87-1 66401, PC A05/MF A01)

PB87-167185

Hazardous Waste Aspects of MSW Combustion.
PB87-167165 700,938 Not available NTIS
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PB87-179412

PB87-167193

Survey of Elements Detected Using Resonance Ionization

Mass Spectrometry with Thermal Vaporization.

PB87-167193 700,206 Not available NTIS

PB87-167201

Long-Term Stability of Two Types of Hot Cathode Ioniza-

tion Gages.
PB87-167aoi 700,958 Not available NTIS

PB87-167219

Sensitivity of Hot Cathode Ionization Gauges.
PB87-167219 700,959 Not available NTIS

PB87-167227

Single Pulse Shock Tube Study on the Thermal Stability of

Ketones.
PB87-167227 700,246 Not available NTIS

PB87-167235

Stability of AlkyI Radicals.

PB87-1 67235 700,247 Not available NTIS

PB87-167391

Use of Ionization Cross Sections in Analytical Electron Mi-

croscopy.
PB87-167391 700,207 Not available NTIS

PB87-167409

Microanalytical Study of Secondary Precipitation in a

Nickel-Base Superalloy with Use of Atom Probe Field Ion

Microscopy and Analytical Transmission Electron Microsco-

py-

PB87-167409 701,195 Not available NTIS

PB87-167656

Laboratory Intercomparison Study of Pressed Polytetrafluor-

oethylene Powder Reflectance Standards.

PB87-167656 701,392 Not available NTIS

PB87-167664

Intensity Fluctuations in Multimode Pulsed Dye Lasers.

PB87-167664 701,393 Not available NTIS

PB87-167672

Properties of Ion Implanted Polycrystalline Si Layers Sub-

jected to Rapid Thermal Annealing.

PB87-167672 701,462 Not available NTIS

PB87-167680

Superposition of Small Shear Deformations on Large Uniax-

ial Extensions for Viscoelastic Materials.

PB87-1 67680 700,569 Not available NTIS

PB87-168811

Internal Revenue Service Post-of-Duty Location Modeling

System: User's Manual,
PB87-168811 701,667 PC A03/MF A01

PB87-171427

Fenestration Design for Office and Residential Buildings,

PB87-171427 700,598 PC A05/MF A01

PB87-171492

STOVE: A Predictive Model for Heat Transfer from Solid-

Fuel Appliances,

PB87-171492 700100 PC A04/MF A01

PB87-171S00

Mat Foundations for Offshore Structures in Arctic Regions,

PB87-171500 701,361 PC A08/MF A01

PB87-171690

Equilibrium Study of the Conversion of L-Phenylalanine to

Trans-Cinnamic Acid and Ammonia.
PB87-171690 700,379 Not available NTIS

PB87-171708

Techniques and Instruments for Automated Electrical

Measurements.
PB87-171708 700,846 Not available NTIS

PB87-171716

Application of the Carnahan-Starling-DeSantis Equation of

State to Mixtures of Refrigerants.

PB87-171716 700,943 Not available NTIS

PB87-171724

Tagged Photons: An Analysis of the Bremsstrahlung Cross
Section.

PB87-171724 701,575 Not available NTIS

PB87-171732

In vitro Wear Rates of Three Types of Commercial Denture
Tooth Materials.

PB87-171732 701,287 Not available NTIS

PB87-171740

Disfigurement of External Paint Films by Algae and Bacteria

and Quantitative Detection by Epifluorescence Microscopy.
PB87-171740 701,178 Not available NTIS

PB87-171757

Wavelengths and Energy Levels of Zn XII to Zn XX.
PB87-171757 700,380 Not available NTIS

PB87-171765

Predicted Stnjctures of cAMP Binding Domains of Type I

and II Regulatory Subunits of cAMP-Dependent Protein

PB87-171765 701,267 Not available NTIS

PB87-171880

NBS (National Bureau of Standards) Prototype Compllif tOf

Estelle

PB87-171880 700,666 CP Til

PB87-171898

User Guide for the NBS (National Bureau of Standards)
Prototype Compiler for Estelle.

700,944 PC A09/MF A01

PB87-171898 700,669 PC A05/MF A01

PB87-172003

Error Bound for Near-Field Array Synthesis.

PB87-1 72003 700,847 Not available NTIS

PB87-172011

Comparison of Measured and Calculated Mutual Coupling

in the Near Field between Microwave Antennas.

PB87-1 72011 700,726 Not available NTIS

PB87-1 72029

Radio-Wave Propagation from a Forest to a Clearing.

PB87- 172029 701,445 Not available NTIS

PB87-172045

Achievement in Radio: Seventy Years of Radio Science,

Technology, Standards, and Measurement at the National

Bureau of Standards,
PB87-1 72045 700,638 PC A99/MF E04

PB87-172235

OMNITAB 80: An Interpretive System for Statistical and Nu-
merical Data Analysis.

PB87-172235 700,670 PC A16/MF A01

PB87-172276

Fire Toxicity Scaling,

PB87- 172276

PB87-1 72680

Interfacial Resistance for Carboxylic Acid Transfer from

Dscsnd to Wstsr
P887-1 72680 700.381 Not available NTIS

PB87-172698

Improved Procedure for the Determination of Iodide by Ion

Chromatography with Electrochemical Detection.

PB87-1 72698 700,208 Not available NTIS

PB87-172706

Building Structural Failures - Their Cause and Prevention.

PB87-1 72706 700.141 Not available NTIS

PB87-172714

Near-Field Array of Yagi-Uda Antennas for Electromagnetic

Susceptibility Testing.

PB87-172714 700.727 Not available NTIS

PB87-172722

Standard Linear Antennas, 30 MHz to 1000 MHz.
PB87-1 72722 700,728 Not available NTIS

PB87-172730

Problems Associated with the Measurement of X-ray At-

tenuation Coefficients. I. Silicon Report on the International

Union of Crystallography X-ray Attenuation Project.

PB87-172730 701.463 Not available NTIS

PB87- 172748

Reconductoring Study Using Reliability Assessments.
PB87-1 72748 700,897 Not available NTIS

PB87-172755

Role of Site Conversion in Vibrational Spectroscopy of Ad-

sorbed Molecules.

PB87-1 72755 700,382 Not available NTIS

PB87-172763

Role of Phosphorus and Hydrogen Sulfide in the Anaerobic
Corrosion of Iron and the Possible Detection of This Con-o-

sion by an Electrochemical Noise Technique.

PB87-1 72763 701,146 Not available NTIS

PB87-1 72961

Hierarchical Decision-Making in the Factory of the Future,

PB87-172961 701,021 PC A02/MF A01

PB87-173035

Reference Standard Polyethylene Resins and Piping Materi-

als. Final Report October 1, 1 985-September 30, 1986,

PB87-1 73035 701,218 PC A05/MF A01

PB87-173407

Collection and Analysis of Organic Compounds in Air: An
Annotated Bibliography (1976-1986),

PB87-1 73407 700,927 PC A04/MF A01

PB87-173415

GATT (General Agreement on Tariffs and Trade) Standards
Code Activities of the National Bureau of Standards 1 986.

PB87-173415 700,182 PC A03/MF A01

PB87-173688

High-Dispersion Observations of Alpha Bootis (K1 III) with

the International Ultraviolet Explorer.

PB87-1 73688 700,030 Not available NTIS

PB87-173696

Electron Impact Ionization of B(2-i- ) and 0(5-(- ): Excita-

tion-Autoionization in Li-Like Ions.

PB87-1 73696 700,383 Not available NTIS

PB87-173704

Rotational Modulation and Flares on RS CVn and BY Dra-

Type Stars I. Photometry and Spot Models for BY Dra, AU
Mic, AR Lac, II Peg and V711 Tau (= HR 1099).

PB87-173704 700,031 Not available NTIS

PB87-173712

Metrology Challenges of the Strategic Defense Initiative.

PBe7-173712 701,367 Not available NTIS

PM7-173720
NBS-lndustry (National Bureau of Standards-Industry) Co-
operation to Advance Microwave Standards.
PB87-1 73720 700,644 Not available NTIS

PB87-173738

Device Physios for Modeling GaAs Bipolar Transistors.

PB87-173738 700,801 Not available NTIS

PB87-173746

Conversion-Electron Extended X-ray-Absorption Fine-Struc-

ture Measurement of Ion-Damaged GaAs.
PB87-173746 701,464 Not available NTIS

PB87-173753

Film Thickness and Refractive Index Standard Reference
Material Calibrated by Ellipsometry and Profilometry.

PB87-173753 701,394 Not available NTIS

PB87-173761

Effect of Wall Mass on the Summer Space Cooling of Resi-

dsncss
PB87-173761 700,087 Not available NTIS

PB87-1 73779

Coherent Scattering of Low Energy Neutrinos from Macro-
scopic Objects.

PB87-173779 701,576 Not available NTIS

PB87-173787

Theory of Coherent Neutrino Scattering from Crystals.

PB87-173787 701,577 Not available NTIS

PB87-173795

Neutron Powder Diffraction Study and Physical Character-

ization of Zeolite D-ZK-5 Deep-Bed Calcined at 500 deg C
and 650 deg C.

PB87-1 73795 700.384 Not available NTIS

PB87-173803

Structure of the Lithium Insertion Compound
Li2Fe2(Mo04)3 from Neutron Powder Diffraction Data.

PB87-1 73803 700.385 Not available NTIS

PB87-173878

Synthesis, Structure and Low Temperature Magnetism of

the New Lithium and Sodium Insertion Compounds: LiFe(ll)

CIMo04 and NaFe(ll)CIMo04.
PB87-1 73878 700.386 Not available NTIS

PB87-173910

OED: Object-Oriented Editor,

PB87-173910 700.671 PC A02/MF A01

PB87-174041

NBS (National Bureau of Standards) Calibration Services

Users Guide 1986-1988 Edition (Revised).

PB87-174041 701.002 PC A10/MF A01

PB87-174298

AMPLE (Automated Manufacturing Programming Language
Environment) Project,

PB87-174298 701.022 PC A02/MF A01

PB87-174306

Field Performance of Three Residential Heat Pumps in the

Heating Mode,
PB87-174306 700,088 PC A05/MF A01

PB87-174314

Geometry and Amplitude of Veiling Reflections,

PB87-174314 701,395 PC A03/MF A01

PB87-179222

Perturbed Boundary Layer Diffusion Flames,
PB87-179222 700.613 PC A07/MF A01

PB87-179230

Workshop on Fire Protection Technology: A Record of the

U.S. Papers Prepared for the Workshop on Fire Protection

Technology Held in Cairo, Egypt, April 27-28, 1 986.

PB87-179230 700.945 PC A04/MF A01

PB87-179339

Determination of Sulfide at the Parts-per-Billion Level by

Ion Chromatography with Electrochemical Detection.

PB87-1 79339 700.209 Not available NTIS

PB87-179347

Silver Sulfonates: A Novel Calibration Material for Field De-
sorption Mass Spectrometry.
PB87-179347 700,210 Not available NTIS

PB87-179354

Classical Trajectory Surface Hopping Approach to Non-Adi-

abatic Molecule-Surface Processes.

PB87-1 79354 700,387 Not available NTIS

PB87-179362

Vibrational Excitation in Gas-Surface Collisions.

PB87-1 79362 700,388 Not available NTIS

PB87-179370

Anisotropic Charge Transfer Rates in the Scattering of Ori-

ented Atoms or Molecules from Surfaces.

PB87-1 79370 700.389 Not available NTIS

PB87-179388

Calibration of Aspirator-Type Ion Counters and Measure-
ment of Unipolar Charge Densities.

PB87-1 79388 700.848 Not available NTIS

PB87-179396

Thermosolutal Convection during Directional Solidification.

2. Flow Transitions.

PB87-179396 701.196 Not available NTIS

PB87-179404

Torsional-Wagging Tunneling Problem and the Torsional-

Wagging-Rotational Problem in Methylamine.

PB87-1 79404 700,390 Not available NTIS

PB87-179412

Infrared Spectrum of the Overtone Band 2nu(sub5,sup0) of

the Hydrogen Bonded Complex HCN—HF.
PB87-179412 700,391 Not available NTIS
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PB87-179420

Wide-Band Low Noise MM-Wave SIS Mixers with a Single

Tuning Element.
PB87-179420 700,740 Not available NTIS

PB87-179438

Standard Measurement Procedures for Characterizing

Single-Mode Fibers.

PB87-1 79438 701,396 Not available NTIS

PB87- 179446

Torsionally Excited Methanol in Hot Molecular Cloud Cores.
PB87-1 79446 700,032 Not available NTiS

PB87-179453

Simple Model for the Dynamics Towards Metastable States.

PB87- 179453 701,465 Not available NTIS

PB87-179461

Observations of the Diffraction of Evanescent X Rays at a
Crystal Surface.

PB87-179461 701,466 Not available NTIS

PB87-179719

Guidance on Requirements Analysis for Office Automation
Systems.
PB87-179719 700.002 PC A06/MF A01

PB87-179883

NBS (National Bureau of Standards) Measurement Sen-
ices: Spectral Radiance Calibrations.

PB87-179883 701.397 PC A04/MF A01

PB87-179891

Report on the NBS (National Bureau of Standards) Soft-

ware Acceptance Test Workshop. April 1-2, 1986.

PB87-179891 700,705 PC A04/MF A01

PB87-180253

Comprehensive Guide for Least-Cost Energy Decisions,

PB87-180253 700,089 PC A11/MF A01

PB87-ie0394

Description of NBS (National Bureau of Standards) Calibra-

tion Services in Mechanical Vibration and Shock.
PB87-1 80394 700.960 PC A03/MF A01

PB87-180824

Overview of Electron-Ion Collisions.

PB87-1 80824 701,437 Not available NTIS

PB87-180832

Hybrid Computer-Optical Processing with Inexpensive
Liquid Crystal Television.

PB87-1 80832 700,652 Not available NTIS

PB87- 180840

Programmed Symmetry Lowering in 2D Colloids.

PB87-1 80840 700,392 Not available NTIS

PB87-180857

Programming the Parallel Processor.
PB87-180857 700,653 Not available NTIS

PB87-180865

Standards-Tools for Excellence.

PB87-1 80865 700,108 Not available NTIS

PB87-180873

Durability Performance Criteria for Building Materials.

PB87- 1 80873 700,118 Not available NTIS

PB87-180881

Experiments on Dielectronic Recombination. A Review.
PB87-180881 701,438 Not available NTIS

PB87-180899

Compact Fiber Sensors for the Measurement of Low Level
Electric Currents.

PB87-1 80899 700,849 Not available NTIS

PB87-180907

Low Noise SIS Mixer with Gain for 80-115 GHz.
PB87-180907 700,741 Not available NTIS

PB87-180915

Polarized-Body Experiments and Equivalence Principles.

PB87-180915 701,578 Not available NTIS

PB87-180923

Formation of a Solar Coronal Transient with Forerunner.
PB87-1 80923 700,033 Not available NTIS

PB87-181251

Journal of Research of the National Bureau of Standards,
Volume 92, Number 2, March-April 1987.
PB87-181251 701.010 PC A05/MF A01

PB87-181269

CODATA (Committee on Data for Science and Technology)
Recommended Values of the Fundamental Physical Con-
stants (1986),

PB87-181269 701,579
(Order as PB87-181251, PC A05/MF A01)

PBB7-181277

Far Ultraviolet Detector Standards,
PB87-181277 700,767

(Order as PB87-181251, PC A05/MF A01)

PB87-181285

Description of the Thermotropic Behavior of Membrane Bi-

layers in Terms of Raman Spectral Parameters: A Two-
State Model,
PB87-181285 700,393

(Order as PB87-181251, PC A05/MF A01)

PB87-181293

Free-Field Reciprocity Calibration of Microphones,
PB87-181293 700.850

(Order as PB87-181251, PC A05/MF A01)

PB87-181681

Standard Reference Materials. ASTM (American Society for

Testing and Materials) and NBS (National Bureau of Stand-
ards) Cooperate to Assist Analytical and Testing Labs.
PB87-181681 700,211 Not available NTIS

PB87-181699

Detection of Cosmic-Background Neutrinos by Acoustic

Phonon Scattering.

PB87-181699 700,070 Not available NTIS

PB87-181707

Photon Scattering by the Proton and Deuteron in the Delta-

Region.
PB87-181707 701,580 Not available NTIS

PB87-181756

Nature and Properties of Cardiovascular Deposits.

PB87-181756 701,280 Not available NTIS

PB87-181814

Symmetry and Supersymmetry in Crystals.

PB87-181814 701,467 Not available NTIS

PB87-181822

Disclinations: Their Relation to the Anisotropies of Rare-

Earth Hard Magnets.
PB87-181822 700,786 Not available NTIS

PB87-181830

Molecular Dynamics Study of a Supercooled Soft-Sphere
Fluid.

PB87-181830 700,394 Not available NTIS

PB87-181988

FIREDOC Vocabulary List, 2nd Edition,

PB87-181988 701,011 PC A06/MF A01

P887-181996

Summaries of Center for Fire Research (of the National

Bureau of Standards) Grants and In-House Programs -

1986,
PB87-181996 700,154 PC A08/MF A01

PB87-182002

Description and Results of Furniture Fire Modules Within

FAST (HEMFAST (Heat and Mass Transport of Furniture

Fire, Smoke and Toxic Gases)).
PB87-182002 700,101 PC A05/MF A01

PB87-182010

Introduction to Fire Hazard Modeling,

PB87-182010 700,946 PC A06/MF A01

PB87-182580

Interpenetrating-Network Polymeric Electrolytes.

PATENT-4 654 279 700.314 Not available NTIS

PB87-182861

Diametral Tensile Strength and Dental Composites.
PB87-1 82861 701,288 Not available NTIS

PB87-182895

Time-Domain Sensors and Radiators.

PB87-182895 700.729 Not available NTIS

PB87-182903

Carbon and Nitrogen Effects on the Elastic Constants of a
Stainless Steel at 4 K.

PB87-1 82903 701,159 Not available NTIS

PB87-182911

Dilation of an fee Fe-Cr-Ni Alloy by Interstitial Carbon and
Nitrogen.

PB87-182911 701,160 Not available NTIS

PB87-182929

Stress Intensity Factors lor Cracks in Panels with Uniformly

Spaced Holes.

PB87-182929 701,179 Not available NTIS

PB87-182937

Effective Elastic Properties of Materials with Inclusions.

PB87-182937 701,131 Not available NTIS

PB87-183083

Status and Future Directions of Picosecond Domain Wave-
form Measurements.
PB87-183083 700.851 Not available NTIS

PB87-183091

Evidence for Free-Electron-Like Stoner Excitations in Fe.

PB87-183091 701.581 Not available NTIS

PB87-ie3109

Neutron Optics.

PB87-183109

PB87-ie3117

Isotope Effects in the PdH System: Lattice Dynamics of

PdT(0.7).

PB87-183117 701.468 Not available NTIS

PB87-184321

Transducer Hydrophone with Filled Reservoir.

PATENT-4 653 036
"

PB87-184339

Acoustically Transparent Hydrophone Prot)e.

PATENT-4 517 665 700,716 Not available NTIS

PB87-184750

NBSLCC Program (for Microcomputers).
PB87-1 84750

PB87-187225

National Earthquake Engineering Experimental Facility

Study. Phase One. Large Scale Testing Needs.
PB87-1 87225 700,142 PC A05/MF A01

701,582 Not available NTIS

700,717 Not available NTIS

700,090 CP D99

PB87-190146

Natural-Abundance (13)C-(13)C Spin Exchange in Rigid

Crystalline Organic Solids.

PB87-190146 700.570 Not available NTIS

PB87-190245

Longitudinal Acoustic Mode Frequencies of Polyethylene
Chains Containing Defects.

PB87-1 90245 700.571 Not available NTIS

PB87-1902S2

One-Dimensional Coagulation: Scaling and Phase-Separa-
tion Dynamics,
PB87-1 90252 700,395 Not available NTIS

PB87-190260

Solubilities of BHT in Various Solvents.

PB87-1 90260 700.572 Not available NTIS

PB87-190997

Phase Diagram and Morphology of Blends of

Poly(vinylidene fluoride) and Poly(ethyl acrylate).

PB87-1 90997 700,573 Not available NTIS

PB87-191003

Creep Rupture of Siliconized Silicon Carbide.

PB87-1 91 003 701. 101 Not available NTIS

PB87-191011

Effects of Cinnabar on Pyrite Oxidation by 'Thiobacillus fer-

rooxidans' and Cinnabar Mobilization by a Mercury-Resist-
ant Strain.

PB87-191011 700.396 Not available NTIS

PB87-191037

Optimization Study of Electron-Bremsstrahlung Shielding for

Manned Spacecraft.

PB87-191037 701.657 Not available NTIS

PB87-191045

Need for a Standard in Package Inspection.

PB87-191045 701,046 Not available NTIS

PB87-191052

Performance of Arrays of SIS Junctions in Heterodyne
Mixers.

PB87-191052 700, 742 Not available NTIS

PB87-191060

Structural Analysis of Soot Agglomerates.
PB87-191060 700.614 Not available NTIS

PB87-191078

Measurement Technique for Determining the Temperature
Distribution in a Transparent Solid Using Holographic Inter-

ferometry.

PB87-191078 701,398 Not available NTIS

PB87-191086

Photoionization Cross-Section Studies of the Platinum-

Donor Center in Silicon.

PB87-191086 700,397 Not available NTIS

PB87-191094

Effects of Ion-Implantation Damage on Two-Dimensional
Boron Diffusion in Silicon.

PB87-191094 700,398 Not available NTIS

PB87-191102

Novel Superconducting Thermometer for Bolometric Appli-

cations.

PB87-191102 700,399 Not available NTIS

PB87-191136

Phase Lock of a Long Josephson Junction to an External

Microwave Source.

PB87-191136 700,743 Not available NTIS

PB87-191144

N2 and Air Broadening in the Fundamental Bands of HF
and HC1.
PB87-191144 700,400 Not available NTIS

PB87-191151

Critical Analysis of Soft X-ray Cross Section Data.

PB87-191151 701.583 Not available NTIS

PB87-191169

Nuclear-Magnetic-Resonance Powder Patterns in AI6Mn,
AI4Mn, and AI12Mn Polycrystals.

PB87-191169 701.469 Not available NTIS

PB87-191177

Common Parametrizations of Electron Transport, Collision

Cross Section, and Dielectric Strength Data for Binary Gas
Mixtures.

PB87-191177 701,584 Not available NTIS

PB87-191185

Experimental Determination and Modeling of the Heat Ca-
pacity of Coal in Various Atmospheres.
PB87-191185 701,335 Not available NTIS

PB87-191193

Comment on 'Muon-Alpha-Particle Sticking Probability in

Muon-Catalyzed Fusion'.

PB87-191193 701,585 Not available NTIS

PB87-191201

Detuning Reduction of Muon Sticking in Resonant Muon-
Catalyzed d-t Fusion.

PB87-191201 701,586 Not available NTIS

PB87-191219

Diffusion Coefficients of Multicomponent Hard-Sphere Fluid

Mixtures.

PB87-191219 700.401 Not available NTIS
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PB87-200309

PB87-191227

New Correlation Effects Observed for Inner-Shell Excita-

tions in Titanium and Vanadium.
PB87-191227 700,402 Not available NTIS

PB87-191391

Transport Class 4 and Internet Protocol.

PB87-191391 700,639 CP T03

PB87-193553

Influence of Individual Reflections on the Precision of Pa-

rameter Estimates in Least Squares Refinement.

PB87-193553 701,470 Not available NTIS

PB87-193561

Long-Range Icosahedral Symmetry in a Metallic Phase Ob-
served by Field Ion Microscopy.
PB87-193561 701,471 Not available NTIS

PBe7-193587

Laser Power and Energy Measurements and the NBS {Na-

tional Bureau of Standards) Laser Measurement Assurance
Program (MAP).
PB87-1 93587 701,399 Not available NTIS

PB67-193595

Estimation of Power-Law Creep Parameters from Bend
Tost Dsts
PB87-193595 701,102 Not available NTIS

PB87-193603

Achieving Hash Table Searchers in One or Two Bucket
Probes.
PB87-1 93603 700.672 Not available NTIS

PB87-193660

Physical Properties of Pure Components of Natural Gas.
PB87-1 93660 700,905 Not available NTIS

PB87-195277

Workshop on Factory Communications, March 17-18, 1987,
PB87-195277 700,673 PC A13/MF A01

PB87-195327

Methodology for Broadband Token Passing Bus Interoper-

ability Testing,

PB87-1 95327 700,654 PC A03/MF A01

PBe7-195418

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, April to June
1986 with 1987 CEEE Events Calendar,

PB87-195418 700.852 PC A03/MF A01

PB87-196358

Properties of Electrodeposited Co-Cu Multilayer Structures.

PB87-196358 701.472 Not available NTIS

PB87-196366

Surface Segregation in Liquid Ga-Sn Alloys by AES (Auger
Electron Spectroscopy).
PB87-1 96366 701,197 Not available NTIS

PB87-196374

Where Are the Iron Atoms and Iron Moments in

RFe(n)A1(12-n). A Wigner-Seitz Analysis.

PB87-196374 701,473 Not available NTIS

PB87-196895

Effect of Volume Fraction of Dispersed Rubbery Phase on
the Toughness of Rubber-Toughened Epoxy Polymers.
PB87-196895 701,095 Not available NTIS

PB87-196903

Novel Fluorescence Method for Cure Monitoring of Epoxy

PB87-196903 700,574 Not available NTIS

PB87-196911

Cure Monitoring of Epoxy Resins by Fluorescence Recov-
ery After Photobleaching.
PB87-1 96911 700,575 Not available NTIS

PB87-197687

Polymer Diffusion in an Interacting System.
PB87-1 97687 700,576 Not available NTIS

PB87-197695

Thermodynamic and Hydrodynamic Properties of Dilute So-
lutions of Cyclic and Linear Polystyrenes.
PB87-1 97695 700,577 Not available NTIS

PB87-197703

Triplet P(sub 1) - triplet P(sub 2) Magnetic-Dipole Transition

in the Ground Configuration of Co XX.
PB87-1 97703 701,587 Not available NTIS

PB87-197711

Development of a Standard 2.5-MeV Neutron Source.
PB87-197711 701,588 Not available NTIS

PB87-197729

Enthalpies of Combustion of D-ribose and 2-deoxy-D-
riboso

PB87-i 97729 700.403 Not available NTIS
PB87-197737

Performance Tests for Graffiti Removers.
PB87-1 97737 701.230 Not available NTIS

PB87-197745

Anaerobic Corrosion of Iron and Steel; A Novel Mechanism.
PB87-1 97745 701,161 Not available NTIS

PB87-197752

Characterization of Active Sites at Chemically Modified
GIsss Surf3cos
PB87-197752 701,103 Not available NTIS

PB87-197760

(A Tilde) (sup 2)Pi - (X Tilde)(sup 2)Sigma(-i- ) Transition of

HC2 Isolated in Solid Argon.

PB87-1 97760 700,404 Not available NTIS

PB87-197778

Comparison of the Electronic Energy Levels of Diatomic

Molecules in the Gas Phase and in Inert Solid Matrices.

PB87-1 97778 700,301 Not available NTIS

PB87-197786

Personal/Mobile FM (Frequency-Modulated) Transceivers.

PB87-1 97786 700.650 Not available NTIS

PB87-197794

Mass Basis Karl Fischer Titration Equation for Moisture De-
termination.

PB87-197794 700,012 Not available NTIS

PB87-197802

Elevator Piston Effect and the Smoke Problem.
PB87-1 97802 700,947 Not available NTIS

PB87-197810

World of Polycarbonates.
PB87-1 97810 701,219 Not available NTIS

PB87-197828

Preparation of a Mixed Human Diet Material for the Deter-

mination of Nutrient Elements, Selected Toxic Elements
and Organic Nutrients: A Preliminary Report.

PB87-1 97828 701,306 Not available NTIS

PB87-197836

Polyadic Structure of Factorable Function Tensors with Ap-
plications to High-Order Minimization Techniques.
PB87-197836 701,236 Not available NTIS

PB87-197885

Susceptibility of Emergency Vehicle Sirens to External Ra-
diated Electromagnetic Fields.

PB87-197885 701,665 Not available NTIS

PB87-197893

Thermal Conductivity Surface for Mixtures of Methane and
Ethane.
PB87-1 97893 700,405 Not available NTIS

PB87-197901

Oxygen Measurements in Thin Ribbon Silicon.

PB87-1 97901 701,474 Not available NTIS

PB87-197919

Quantification of Pulsed Ion Currents Produced in Reso-
nance Ionization Mass Spectrometry.
PB87-197919 700,302 Not available NTIS

PB87-197927

Nearly Free Internal Rotation in Ar-CH3CI.
PB87-1 97927 700,406 Not available NTIS

PB87-197935

Magnetism and the Observation of NMR Lines in Hexago-
nal AI4Mn and Icosahedral Al-Mn Alloys.

PB87-197935 701,198 Not available NTIS

PB87-197943

ASET-B; A Room Fire Program for Personal Computers.
PB87-1 97943 700,615 Not available NTIS

PB87-197950

Thermal and Mechanical Properties of Polyurethane Foams
at Cryogenic Temperatures.
PB87-1 97950 701,220 Not available NTIS

PB87-197968

Synthesis of Ionic Conducting Interpenetrating Polymer Net-

PB87-1 97968 700,407 Not available NTIS

PB87-197976

Moment Distribution in Amorphous Magnetic Ribbons by
Mossbauer Measurements.
PB87-197976 701,475 Not available NTIS

PB87-197984

Initial Susceptibility Studies of Rapidly Solidified Monel.
PB87-1 97984 701,476 Not available NTIS

PB87-197992

Disclinations and Magnetism in Rare-Earth-Transition-Metal
Hard Magnets.
PB87-1 97992 701,477 Not available NTIS

PB87-198008

Near-Resonant Collisional Energy Transfer in Sr(5s6p sing-

let P(1))-Rare-Gas Systems.
PB87-1 98008 700,408 Not available NTIS

PB87-198016

Reply to the 'Comment on Silane Pyrolysis and the Inser-

tion of Silylene into Molecular Hydrogen'.
PB87-198016 700,409 Not available NTIS

PB87-198024

Intracavity Frequency Doubling for the Generation of

Squeezed States of Light.

PB87-1 98024 701,400 Not available NTIS

PB87-198032

Floquet-Liouville Supermatrix Approach: Time Development
of Density-Matrix Operator and Multiphoton Resonance Flu-

orescence Spectra in Intense Laser Fields.

PB87-198032 701,401 Not available NTIS
PB87-198040

Stabilizing Lasers for Applications in Quantum Optics.

PB87- 198040 701,402 Not available NTIS

PB87-198057

Autodetachment Study of the Electronic Spectroscopy of

FeO(-l).

PB87-198057 700.410 Not available NTIS

PB87-198065

Antiterromagnetic Structure of the Cubic Superconductor
ErPd2Sn.

Isotopes in Yttrium.

PB87-198115

700,578 Not available NTIS

PB87-198065 701,478 Not available NTIS

PBB7-198073

Neutron Scattering Study of the Vibrational Density of

States in Icosahedral and Crystalline A1(0.80)Mn(0.20).

PB87-198073 701,479 Not available NTIS

PB87-1980ei

Helium Condensation Observed in Small Angle Neutron
Scattering.

PB87-1 98081 701,589 Not available NTIS

PB87-198099

Absolute Measurement of the Ordered Magnetic Moment in

Holmium-Rich (Er(1 -x)Ho(x))Rh4B4.
PB87-1 98099 701,480 Not available NTIS

PB87-198107

Magnetic Field-Induced Transition in Y(1-x)Gd(x).

PB87-198107 701,481 Not available NTIS

PB87-198115

Hydrogen Pairing and Anisotropic Potential for Hydrogen

700,4/7 Not available NTIS

PB87-198123

Neutron Diffraction and Electron Microscopy Examination of

Barium Bromide-Barium Chloride (2/1).

PB87-198123 701.482 Not available NTIS

PB87-198131

Spin Dynamics of Amorphous Fe(90-x)Ni(x)Zr10.

PB87-198131 701,483 Not available NTIS

PB87-198149

Neutron Powder Diffraction Study and Physical Character-

ization of Zeolite D-RHO Deep-Bed Calcined at 773 and
923 K
PB87-198149 700,412 Not available NTIS

PB87-198156

Flammability.

PB87-198156

PB87-199253

Fracture Toughness of Weldments: Wide Plate Tests.

PB87- 199253 701,162 Not available NTIS

PB87-199261

Ultratrace Elemental and Isotopic Analysis of Osmium and
Rhenium Using Resonance Ionization Mass Spectrometry
and Thermal Vaporization.

PB87-1 99261 700,212 Not available NTIS

PB87-199279

Round-Table: Perspectives in Nonequilibrium Molecular Dy-
namics.
PB87-1 99279 700,413 Not available NTIS

PB87-199311

Precision Calibration of Phase Meters.
PB87-1 99311 700,853 Not available NTIS

PB87-199329

Resonance Ionization Mass Spectrometry.
PB87-199329 700.414 Not available NTIS

PB87-199337

Initial Results from Testing Passive Solar Components in

the NBS (National Bureau of Standards) Calorimeter,

PB87-1 99337 700.924 Not available NTIS

PB87-199345

Fracture Toughness of Weldments: Elastic-Plastic Fracture

Anslysis

PB87-199345 701.038 Not available NTIS

PB87-199352

Nondestructive Submicron Dimensional Metrology Using
the Scanning Electron Microscope.
PB87-1 99352 700,802 Not available NTIS

PB87-199402

FIREDOC: A Fire Research Bibliographic Database.
PB87-199402 700,948 Not available NTIS

PB87-199410

Advances in Calorimetry for Radiation Dosimetry.

PB87-199410 701,343 Not available NTIS

PB87-199956

Thermal Performance of Masonry Chimneys and Fire-

places.

PB87-1 99956 700.155 PC A09/MF A01

PB87-199964

Wind and Seismic Effects: Proceedings of the Joint Panel
Meeting of the U.S.-Japan Cooperative Program in Wind
and Seismic Effects (17th), Held at Tsukuba, Japan on May
21-24, 1985.
PB87-1 99964 700,143 PC A99/MF E04

PB87-199972

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 (18th), Held at

Gaithersburg, Maryland on May 12-15, 1986.
PB87-1 99972 700,144 PC A22/MF A01

PB87-200291

Resin Based Dental Composites. An Overview.
PB87-200291 701,289 Not available NTIS

PB87-200309

Process Monitoring of Polymer Matrix Composites Using
Fluorescence Probes.

PB87-200309 701,132 Not available NTIS
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PB87-200317

Apparatus for Quasihydrostatic Measurement of Piezoelec-

tric d(sub h) Coefficient.

PB87-200317 700,961 Not available NTIS

PB87-200325

Research Opportunities for American Industry at the Na-
tional Bureau of Standards.
PB87-200325 701,290 Not available NTIS

PB87-200333

MonXe Carlo Calculation of Primary Kinematic Knocl<-On in

SIMS (Secondary Ion Mass Spectrometry).
PB87-200333 700.803 Not available NTIS

PB87-200341

Some Aspects of Spreading Resistance Profile Analysis.

PB87-200341 700,804 Not available NTIS

PB87-2003S8

Ellipsometric Instrumentation for Optical Metrology of Thin
Films.

PB87-200358 700.805 Not available NTIS

PB87-200382

National Forum on the Future of Automated Materials Proc-

essing in U.S. Industry. The Role of Process Models, Artifi-

cial Intelligence and Computer Integration. Report of a
Workshop (2nd) Held at Gaithersburg, Maryland on May 19-

20, 1986,
PB87-200382 701,023 PC A03/MF A01

PB87-200390

Performance of Instantaneous Gas-Fired Water Heaters,

PB87-200390 700 102 PC A04/MF A01

PB87-201380

Thermochemistry of Materials by Laser Vaporization Mass
Spectrometry, Part 2 - Graphite.

PB87-201380 701,096 PC A03/MF A01

PB87-201398

Evaluation of Cracldng in Aluminum Cylinders.

PB87-201398 701,199 PC A04/MF A01

PB87-201406

NDE (Non-Destructive Evaluation) Publications, 1984,
PB87-201406 701,054 PC A03/MF A01

PB87-201414

Calculated Response of A 5.5 x 5.5 cm High-Purity Ge De-
tector to Gamma Rays with Energies Up to 20 MeV,
PB87-201414 701,344 PC A02/MF A01

PB87-201547

Microstructures of SIC and Si3N4 with Fibrous Inclusions.

PB87-201547 701,133 Not available NTIS

PB87-201554

Toughness and Flaw Responses in Nontransforming Ce-
ramics: Implications for NDE.
PB87-201554 701,104 Not available NTIS

PB87-201562

Development of a Ceramic Phase Diagram and Thermody-
namic Data Bank.
PB87-201562 701,105 Not available NTIS

PB87-201S70

Transient Behavior of Structural Ceramics under Flexural

Creep.
PB87-201570 701,106 Not available NTIS

PB87-201588

Lead Isotope Studies of Some of the Finds from the Serce
Liman Shipwreck.
PB87-201588 700,073 Not available NTIS

PB87-201596

Optical Studies of Product State Distributions in Thermal
Energy Ion-Molecule Reactions.
PB87-201596 700,303 Not available NTIS

PB87-201646

Submicrometer Optical Linewidth Metrology.
PB87-201646 700,806 Not available NTIS

PB87-2016S3

Characterizing Square and Triangular Waveforms.
PB87-201653 700,854 Not available NTIS

PB87-201661

Characterization of a Sampling Voltage Tracker for Measur-
ing Fast, Repetitive Signals.

PB87-201661 700,855 Not available NTIS

PB87-201679

Power Quality Site Surveys: Fiction and Fallacies.

PB87-201679 700,898 Not available NTIS

PB87-201687

Precision Power Amplifier for Power/Energy Calibration Ap-
plications.

PB87-201687 700 744 Not available NTIS

PB87-201711

Noncontacting Optical Probe.
PB87-201711 700,962 Not available NTIS

PB87-201729

Three Remarkable 6-cm Flares on YZ Canis Minoris.

PB87-201729 700,034 Not available NTIS

PB87-201737

Effects of Sliding Motion and Tarnish Films on the Break-in
Behavior of Three Copper Alloys.

PB87-201737 701,200 Not available NTIS

PB87-201786

Ceiling Jet-Driven Wall Flows in Compartment Fires,

PBe7-201786 700.103 PC A03/MF A01

PB87-201794

Model for the Nuclear Effects of the d-t-muon Fusing State,

PB87-201794 701.590 PC A03/MF A01

PB87-201802

Cooling Effect of a Single Evaporating Droplet on a Hot
Semi-Infinite Metal Body,
PB87-201802 700,616 PC A03/MF A01

PB87-201810

Transient Characteristics of Unconfined Fire-Plume-Driven
Ceiling Jets.

PB87-201810 700156 PC A06/MF A01

PB87-201828

Engineering Analysis of the Early Stages of Fire Develop-
ment - The Fire at the Dupont Plaza Hotel and Casino - De-
cember 31, 1986,
PB87-201828 700,157 PC A06/MF A01

PB87-201836

Effects of Global Density and Reynolds Number Variations

on Mixing in Turbulent, Axisymmetric Jets.

PB87-201836 701,377 PC A08/MF A01

PB87-201844

SASE - Standards Analysis, Synthesis and Expression Pro-

gram: User Manual,
PB87-201844 700,109 PC A07/MF A01

PB87-201851

Entrainment, Chemistry, and Structure of Fire Plumes,
PB87-201851 700,104 PC A10/MF A01

PB87-201869

Cigarette Ignition of Soft Furnishings - A Literature Review
with Commentary,
PB87-201869 700,105 PC A06/MF A01

PB87-201877

Part Geometry Data in the AMRF (Automated Manufactur-
ing Research Facility),

PB87-201877 701,024 PC A02/MF A01

PB87-202933

Integration of Material Buffering Devices in an Automated
Factory.

PB87-202933 701,025 Not available NTIS

PB87-202941

Calibration of Optical Fiber Power Meters: The Effect of

Connectors.
PB87-202941 700,640 Not available NTIS

PB87-202958

Optical Sampling with Gain-Switched, Pulse-Compressed,
Distributed Feedback Laser Diodes.
PB87-202958 701,403 Not available NTIS

PB87-202966

Rotational and Hyperfine Constants of Vibrationally Excited
NH (a sup 1 Delta;nu= 1).

PB87-202966 700.213 Not available NTIS

PB87-202974

Data-Driven Automation. A Computer Architecture for

Small-Batch Manufacturing.
PB87-202974 701,026 Not available NTIS

PB87-202982

Cross-Linked Poly(vinylferrocene)-Modified Reference Elec-

trode for Nonaqueous Electrochemistry.

PB87-202982 700,214 Not available NTIS

PB87-202990

Creep Cavitation in the Neighborhood of Stress Concentra-
tions.

PB87-202990 701.539 Not available NTIS

PB87-203006

Measurements of the Transient Temperature and Velocity

Profiles in Ceiling Jets (Extended Abstract).

PB87-203006 700. 158 Not available NTIS

PB87-203014

Book Review of 'Nuclear Safeguards Analysis: Nondestruc-
tive and Analytical Chemical Techniques.'
PB87-203014 701.358 Not available NTIS

PB87-203022

New Value for the Rydberg Constant from the Hydrogen
Balmer-beta Transition.

PB87-203022 700.415 Not available NTIS

PB87-203030

Far-Infrared Laser Magnetic Resonance Spectrum of the

(17)OH Radical: Determination of Nuclear Hyperfine Param-

PB87-203030 700,215 Not available NTIS

PB87-20304e

Far-Infrared Spectrum of Sodium Hydride.

PB87-203048 700.216 Not available NTIS

PB87-203121

Acoustic Evaluation of Thermal Insulation.

PATENT-4 672 851 700.718 Not available NTIS

PB87-203691

Dielectronic-Recombination Rate Coefficients for Ions of

the Fluorine Isoelectronic Sequence.
PB87-203691 700.416 Not available NTIS

PB87-203709

F- and G-Wave Phase Shifts and Resonances for Electron

Scattering by He(1 -i- ).

PB87-203709 700.417 Not available NTIS

PB87-203717

Ryberg States with Anisotropic Ion Cores: Stark Effect.

PB87-203717 700,418 Not available NTIS

PB87-203725

Thermal Conductivity of Liquid Argon.
PB87-203725 700,419 Not available NTIS

PB87-203733

Production of Porous Glass Microspheres by the Nuclear
Track Technique.
PB87-203733 701,591 Not available NTIS

PB87-203790

Hydrogen Component Fugacities in Binary Mixtures with
Carbon Dioxide: Pressure Dependence.
PB87-203790 700,420 Not available NTIS

PB87-203808

Method for Measuring Complex Permeability at Radio Fre-
quencies.
PB87-203808 700,856 Not available NTIS

PB87-203816

Conformality in the Kirkwood-Buff Solution Theory of Statis-

tical Mechanics.
PB87-203816 700,421 Not available NTIS

PB87-203824

Local Measurement of Ba(1-i- ) Density Temporal Evolu-

tion.

PB87-203824 701,439 Not available NTIS

PB87-203832

Asymmetries in Spectral Lines Due to Plasma-Ion Broaden-
ing: Some Unusual Cases and a Possible Test for Plasma
Homogeneity.
PB87-203832 701,592 Not available NTIS

PB87-203840

Dielectronic-Recombination Rate Coefficients for Ions of

the Oxygen Isoelectronic Sequence.
PB87-203840 700,422 Not available NTIS

PB87-203e57

Dielectronic-Recombination Rates for Some Ions of the
Lithium Isoelectronic Sequence.
PB87-203857 700,423 Not available NTIS

PB87-203865

Analysis of Damage Profiles in Poly(methyl methacrylate) In

Terms of Oxygen Diffusion and Consumption.
PB87-203865 700,579 Not available NTIS

PB87-203873

Ceiling Jet-Driven Wall Flows in Compartment Fires (Ex-

tended Abstract).

PB87-203873 700, 159 Not available NTIS

PB87-203881

ASKBUDJr: A Precursor of an Expert System for the Eval-

uation of Fire Hazard.
PB87-203881 700, 160 Not available NTIS

PB87-203899

Effect of Surface Tension on the Toughness of Glass.

PB87-203899 701, 107 Not available NTIS

PB87-203907

Crack-Interface Grain Bridging as a Fracture Resistance
Mechanism in Ceramics: 2. Theoretical Fracture Mechanics
Model.
PB87-203907 701,108 Not available NTIS

PB87-203915

Crack-Interface Grain Bridging as a Fracture Resistance

Mechanism In Ceramics: 1 . Experimental Study on Alumina.

PB87-203915 701,109 Not available NTIS

PB87-203931

Energy Deposition by Electron, Bremsstrahlung, and (60)

Co Gamma-Ray Beams in Multi-Layer Media.
PB87-203931 701,593 Not available NTIS

PB87-208310

Structural Reliability and Damage Tolerance of Ceramic
Composites for High-Temperature Applications,

PB87-208310 701,134 PC A03/MF A01

PB87-208328

Measurement of Fault-Tolerant Parallel Processors,

PB87-208328 700,655 PC A03/MF A01

PBS7-208559

Development of Standards for Superconductors, Interim

Report January-December 1 985,
PB87-208559 701,484 PC A04/MF A01

PB87-208732

Review of Needs for Thermophysical Property Data on
Solid Feedstocks. 2. Oil Shale,

PB87-208732 700,903 PC A04/MF A01

PB87-2090S2

Introduction to SASE: Standards Analysis, Synthesis, and
Expression,

PB87-209052 700, 1 10 PC A09/MF A01

PB87-209953

Summary of Gas Cylinder and Permeation Tube Standard
Reference Materials Issued by the National Bureau of

Standards.
PB87-209953 700,594 PC A11/MF A01

PB87-209961

Publications of the National Bureau of Standards, 1986
Catalog.

PB87-209961 701,092 PC A17/MF A01

PB87-210035

Image Processing for Optical Engineering Applications,

PB87-210035 700,712 PC A06/MF A01
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PB87-223707

701,369 PC A04/MF A01

PB87-210191

Engineering Aspects of the September 19, 1985 Mexico
Earthquake.
PB87-210191 700.145 PCA11/MFA01

PB87-210225

Wear Due to Printing Inks.

PB87-210225

PB87-210233

NBS (National Bureau of Standards) Calibration Procedures
for Horizontal Dipole Antennas (25 to 1000 MHz).
PB87-210233 700,730 PC A03/MF A01

PB87-210241

Standard Reference Data Publications, 1985-1986.
PB87-210241 700,424 PC A03/MF A01

PB87-210258

NBS (National Bureau of Standards) Research Reports
(April 1987).

PB87-210258 701.012 PC A03/MF A01

PB87-210266

Diffusion-Controlled Reaction in a Vortex Field.

PB87-210266 700.617 PC A03/MF A01

PB87-210324

NBS (National Bureau of Standards) Wideband Sampling
Wattmeter.
PB87-210324 700,857 PC A06/MF A01

PB87-210332

Application Software Prototyping and Fourth Generation
Languages.
PB87-210332 700,674 PC A04/MF A01

PB87-210340

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, July to Sep-
tember 1986 with 1987 CEEE Events Calendar,

PB87-210340 700,858 PC A03/MF A01

PB87-2106S4

NBS (National Bureau of Standards) Calibration Sen/ices
Users Guide: Fee Schedule.
PB87-210654 700,994 PC A05/MF A01

PB87-211959

Basic Gas Metering. Annual Report April 1 984-March 1 985,
PB87-211959 700,906 PC A05/MF A01

PB87-212536

Limits to the Precision of Electro-Optic and Magneto-Optic
Sensors.
PB87-212536 700,859 PC A06/MF A01

PB87-213476

Journal of Research of the National Bureau of Standards,
Volume 92, Number 3, May-June 1987.
PB87-213476 700,807 PC A05/MF A01

PB87-213484

Two Theories of Experimental Error,

PB87-213484 701,256
(Order as PB87-213476, PC A05/MF A01)

PB87-213492

Submicrometer Linewidth Metrology in the Optical Micro-

scope,
PB87-213492 700.808

(Order as PB87-213476, PC A05/MF A01)

PB87-213S00

Submicrometer Microelectronics Dimensional Metrology:
Scanning Electron Microscopy,
PB87-213500 700,809

(Order as PB87-213476, PC A05/MF A01)

PB87-213518

Instrument-Independent CAD (Collisionally-Activated Disso-
ciation) Spectral Databases: Absolute Cross-Section Meas-
urements in QQQ (Triple Quadrupole) Instruments,
PB87-213518 700,217

(Order as PB87-213476, PC A05/MF A01)

PB87-213526

Note on the Choice of a Sensitivity Weight in Precision
Weighing,
PB87-213526 700,963

(Order as PB87-213476, PC A05/MF A01)

PB87-214110

Interim Procedure to Measure the Thermal Performance of

Window Systems,
PB87-214110 700.119 PC A06/MF A01

PB87-214128

Proceedings of Conference of Standards and Trade, May 5,

1987,
PB87-214128 700,183 PC A06/MF A01

PB87-216222

Laser Tomography for Simultaneous Concentration and
Temperature Measurement in Reacting Flows.
PB87-216222 700,294 Not available NTIS

PB87-216230

Biological Reference Materials from the U.S. National
Bureau of Standards~An Update.
PB87-216230 700,218 Not available NTIS

PB87-218269

Editor for Program Design.
PB87-218269 700,675 Not available NTIS

PB87-218277

Interactive Process Planning in the AMRF (Automated Man-
ufacturing Research Facility).

PB87-218277 701,027 Not available NTIS

PB87-218285

Real-Time Evaluation of Wear Particles Using Electromag-
netic Forced Rotation and Laser Scattering.

PB87-218285 701,089 Not available NTIS

PB87-218293

Generation of Separate Density and Compressibility Images
in Tissue.

PB87-218293 700,077 Not available NTIS

PB87-218301

Theoretical Analysis of Cation Ordering in Binary Rhombo-
hedral Carbonate Systems.
PB87-218301 701,330 Not available NTIS

PB87-218319

Magnetic Properties of Electrodeposited Copper-Nickel
Composition-Modulated Alloys.

PB87-218319 701.485 Not available NTIS

PB87-218327

Overview of Membrane Separations.

PB87-218327 700,595 Not available NTIS

PB87-21833S

Confidence-Intervals for Inequality-Constrained Least-

Squares Problems, with Applications to 111 -Posed Prob-

lems.

PB87-218335 701,257 Not available NTIS

PB87-218343

Cooling Atoms with a Frequency Chirped Laser.

PB87-218343 701,594 Not available NTIS

PB87-218350

Cell Control Architecture for Flexible Manufacturing.
PB87-2 18350 701,028 Not available NTIS

PB87-218368

Vertical Machining Workstation of the AMRF (Automated
Manufacturing Research Facility): Software Integration.

PB87-218368 701,029 Not available NTIS

PB87-218376

Advances Toward the Standardization of Residual Stress
Measurements.
PB87-218376 701,047 Not available NTIS

PB87-218400

Humidity Sensing and Measurement Employing Halogenat-
ed Organic Polymer Membranes.
PATENT-4 681 855 700,593 Not available NTIS

PB87-218913

How Do You Know That's the Atomic Weight.
PB87-218913 700,425 Not available NTIS

PB87-218921

Ambient Impact of Residential Wood Combustion in El-

verum, Norway.
PB87-218921 700,928 Not available NTIS

PB87-218962

View of Metrology Support for ATE (Automatic Test Equip-
ment) Systems.
PB87-218962 700,964 Not available NTIS

PB87-219010

Finite-Element Analysis of the Pullout Test Using a Nonlin-

ear Discrete Cracking Approach.
PB87-219010 700,601 Not available NTIS

PB87-219028

Construction Failures: Legal and Engineering Perspectives.

PB87-219028 700,146 Not available NTIS

PB87-219036

Selection of Soil Thermal Properties for Mesoscale Numeri-
cal Models.
PB87-219036 700,071 Not available NTIS

PB87-219044

Non-LTE Analysis of Massive Stars in the Magellanic
Clouds.
PB87-219044 700,035 Not available NTIS

PB87-219051

Dielectronic Recombination of Highly Ionized Iron.

PB87-219051 700,426 Not available NTIS

PB87-219069

Efficient Electro-Optic Modulator for Optical Pumping of Na
Beams.
PB87-219069 701,404 Not available NTIS

PB87-219077

Acceleration of Charged Particles at Relativistic Shock
Fronts.

PB87-219077 700,036 Not available NTIS

PB87-21908S

Non-Adiabatic Analysis of Low-Frequency Oscillations of

Uniformly Rotating Stars.

PB87-219085 700,037 Not available NTIS

PB87-219093

High Sensitivity, High-Resolution IR Laser Spectroscopy in

Slit Supersonic Jets: Application to N2HF (nu sub 1) and
(nu sub 5)-H (nu sub 1)-(nu sub 5).

PB87-219093 700,427 Not available NTIS

PB87-219101

Slit Pulsed Valve for Generation of Long-Path-Length Su-
personic Expansions.
PB87-219101 701,093 Not available NTIS

PB87-2191t9

Off-Diagonal Long-Hange Order, Oblique Confinement, and
the Fractional Quantum Hall Effect.

701,486 Not available NTISPB87-219119

PB87-219127

Spectral Irradiance Scales Based on Filtered Absolute Sili-

con Photodetectors.

PB87-219127 701,405 Not available NTIS

PB87-219135

Procedure for Measuring the Dynamic Thermal Perform-
ance of Wall Specimens Using a Calibrated Hot Box.
PB87-219135 700,091 Not available NTIS

PB87-219143

Nondestructive Evaluation of Monolithic Transportation

Casks for Spent Nuclear Fuel.

PB87-219143 701,350 Not available NTIS

PB87-219150

Calcium Phosphate Phase Transformations in Serum.
PB87-219150 701,276 Not available NTIS

PB87-219168

Wear and Microhardness of Glass-lonomer Cements.
PB87-219168 701,291 Not available NTIS

PB87-219176

Ultramicro Analysis of the Fluid in Human Enamel during In

vitro Caries Attack by Hydrochloric Acid.

PB87-219176 701,292 Not available NTIS

PB87-219184

Electron-Impact Excitation of Ti X.

PB87-219184 701,595 Not available NTIS

PB87-219192

Magnetic-Dipole Wavelength Measurements in the n= 3
Configurations of Highly Ionized Cu, Zn, Ga, As. Kr, and Y.

PB87-219192 701,596 Not available NTIS

PB87-2 19200

Compressive Stress Effects on the Ultrasonic Detection of

701,039 Not available NTIS
Cracks in Welds.
PB87-2 19200

PB87-219218

Manganese and Nitrogen in Stainless Steel SMA (Shielded
Metal Arc) Welds for Cryogenic Service.

PB87-2 1 92 1 8 701, 163 Not available NTIS

PB87-219226

Plate Modes Generated by EMATs for NDE of Planar

PB87-219226 701,055 Not available NTIS

PB87-219234

Effect of Power Supply Response Characteristics on Drop-
let Transfer of GMA Welds.
PB87-219234 700,983 Not available NTIS

PB87-220505

Time-Dependent Radiative Transfer.

PB87-220505 700,428 Not available NTIS

PB87-220513

Chromospheres and Coronae of Five G-K Main-Sequence
Stars.

PB87-220513 700,038 Not available NTIS

PB87-220521

Quantum-Mechanical Noise in an Interferometer: Intrinsic

Uncertainty versus Measurement Uncertainty.

PB87-220521 701,406 Not available NTIS

PB87-220539

Absolute I 'Quantum Yields for the ICN (A tilde) State by
Diode Laser Gain-versus-Absorption Spectroscopy.
PB87-220539 700,429 Not available NTIS

PB87-220547

Transient Gain-versus-Absorption Laser Probing of Spin-

Orbit States, Kinetics and Dynamics.
PB87-220547 700,430 Not available NTIS

PB87-2205S4

New Measurements of Photospheric Magnetic Fields in

Late-Type Stars and Emerging Trends.
PB87-220554 700,039 Not available NTIS

PB87-220562

Linear Thermal Stability Analysis for the Vertical Structure
of Alpha Model Accretion Disks.

PB87-220562 700,040 Not available NTIS

PB87-220570

High Rydberg States of an Atom in Parallel Electric and
Magnetic Fields.

PB87-220570 700,431 Not available NTIS

PB87-220S88

Ultraviolet Absorption Spectrum of the (A tilde) ((sup 1)(A
double prime, sub 2))(X tilde)((sup 1) (A' subl)) Transition

of Jet-Cooled Ammoinia.
PB87-220588 700,432 Not available NTIS

PB87-222956

Narrow-Angle Tail Radio Sources and the Distribution of

Galaxy Orbits in Abell Clusters.
PB87-222956 700,041 Not available NTIS

PB87-223442

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs,
July to September 1 986 with 1 987 CEEE Events Calendar.
PB87-223442 700,860 PC A02/MF A01

PB87-223707

High Magnetic Reynolds Number Dynamo.
PB87-223707 700,042 Not available NTIS
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PB87-223715

Otf-Center Ignition of Nuclear Burning in Merging White
Dwarfs.
PB87-223715 700,043 Not available NTIS

PB87-223723

Reinvestigation of the Laser-Initiated CI2/HBr Chain Reac-
tion: Absolute Rate Constants and the v = 2/v = 1 Ratio

from CI + HBr Yields HCI(v) + Br.

PB87-223723 700,433 Not available NTIS

PB87-223731

Laser Photolysis, Infrared Fluorescence Determination of

CH3(nu 3) Vibrational Deactivation by He. Ar, N2, CO, SF6,
and (CH3)2CO.
PB87-223731 700,434 Not available NTIS

PB87-223749

Double-Level Nletallization: Annual Report for October 1,

1985 to September 30, 1986,
PB87-223749 700.810 PC A02/MF A01

PB87-223756

Use of Power Transfer Matrices in Predicting System Loss:

Theory and Experiment.
PB87-223756 700.641 Not available NTIS

PB87-223764

Effect of Closed Classical Orbits on Quantum Spectra: Ioni-

zation of Atoms in a Magnetic Field.

PB87-223764 700,304 Not available NTIS

PB87-223772

Direct IR Laser Absorption Spectroscopy of Jet-Cooled
C02HF Complexes: Analysis of the (nu sub 1) HF Stretch

and a Surprisingly Low Frequency (nu sub 6) Intermolecular

C02 Bend.
PB87-223772 700,435 Not available NTIS

PB87-223780

Search For Technetium (Tc II) in Barium Stars.

PB87-223780 700,044 Not available NTIS

PB87-223798

Investigation of Stellar Coronae with AXAF.
PB87-223798 700,045 Not available NTIS

PB87-224044

Hydrodynamic Studies of Oxygen, Neon, and Magnesium
Novae.
PB87-224044 700.046 Not available NTIS

PB87-224051

Pulsational Analyses of Post Planetary Nebula Central

Stars and Degenerate Dwarfs.
PB87-224051 700,047 Not available NTIS

PB87-224069

Rotational and Vibrational Excitation of Molecules by Low-
Energy Electrons.

PB87-224069 700.436 Not available NTIS

PB87-224077

Low Frequency Oscillations of Uniformly Rotating Stars and
a Possible Excitation Mechanism for Variable B Stars.

PB87-224077 700.048 Not available NTIS

PB87-224085

Liquid-Supported Torsion Balance as Gradiometer.
PB87-224085 701.331 Not available NTIS

PB87-224093

Results of the International Comparison of Absolute Gravi-

meters in Sevres (2nd). 1 985.

PB87-224093 701.332 Not available NTIS

PB87-224127

Multi-Particle Accelerator for Neutron and High-LET Radi-

ation Research,
PB87-224127 701.597 Not available NTIS

PB87-22413S

Synthesis of 2-Amino-1,5-Dihydro-1-(Methyl-(13)C)-4H-lmi-
dazol-4-One-5-(1 3)C (Creatinine-(1 3)C2).

PB87-224135 700.248 Not available NTIS

PB87-224143

Spreading Resistance Measurements - An Overview.
PB87-224143 700.811 Not available NTIS

PB87-224150

Vibrational Excitation in Molecule-Surface Collisions. Analyt-

ical Modeling versus Classical Trajectories.

PB87-224150 700.437 Not available NTIS

PB87-224168

Heterodyne Frequency Measurements on N20 Near 1060/
cm.
PB87-224168 700.438 Not available NTIS

PB87-224176

Chemistry of Molecular Grovirth Processes in Flames.
PB87-224176 700.249 Not available NTIS

PB87-224184

Detection of the Methyl Radical In a Methane/Air Diffusion

Flame by Multipholon Ionization Spectroscopy.
PB87-224184 700.439 Not available NTIS

PB87-224192

Multiphoton Ionization Spectra of Trans- 1,3-Butadiene: Re-
assignment of a Rydberg Series.

PB87-224192 700.440 Not available NTIS

PB87-224200

Selectivity of Elementary Molecular Processes in Molecule-
Surface Collisions.

PB87-224200 700,441 Not available NTIS

PB87-224218

Measurement of Residual Stresses in Coatings on Brittle

Substrates by Indentation Fracture.

PB87-224218 701,128 Not available NTIS

PB87-224226

Microstructural Effects on Grinding of Alumina and Glass-
Ceramics.
PB87-224226 701, 1 10 Not available NTIS

PB87-224234

Unconventional Ionic Hydrogen Bonds. 1. CHdelta-i- ...X.

Complexes of Quarternary Ions with n- and pi-Donors.

PB87-224234 700.250 Not available NTIS

PB87-224242

Unconventional Ionic Hydrogen Bonds. 2. NH-t- ...pi. Com-
plexes of Onium Ions with Olefins and Benzene Derivatives.

PB87-224242 700.251 Not available NTIS

PB87-224309

ABC's Of Standards-Related Activities in the United States.

PB87-224309 700.181 PC A02/MF A01

PB87-224457

Polystyrene Absorbed-Dose-Rate Calorimeter.

PB87-224457 700.965 Not available NTIS

PB87-224465

Glass Temperature of Polymer Rings.

PB87-224465 701.221 Not available NTIS

PB87-224473

WAXS (Wide-Angle X-ray Scattering) Study of the Deforma-
tion Behaviour of MDI/BDO Based Polyurethanes.
PB87-224473 701,222 Not available NTIS

PB87-224481

Dental Materials Research at the National Bureau of Stand-
ards, Opportunities for Industry.

PB87-224481 701,293 Not available NTIS

PB87-224499

Simulation of Polymer Chain Dynamics by Lattice Models
with Excluded Volume: Lattice Dependence.
PB87-224499 700,580 Not available NTIS

PB87-224507

Continuous Time Series Models for Unequally Spaced Data
Applied to Modeling Atomic Clocks.

PB87-224507 701,340 Not available NTIS

PB87-224515

Using Available Curve-Shaped Information with a Non-Uni-
form B-Spline.

PB87-224515 701,016 Not available NTIS

PB87-224523

Diffraction Patterns from Tilings with Fivefold Symmetry.
PB87-224523 701,487 Not available NTIS

PB87-224531

Effect of Post-oxidation Anneal on the Electrical Character-
istics of Thin Oxides.
PB87-224531 700,442 Not available NTIS

PB87-224549

Method for First-Order Design of a Transfer Optics System
to Throughput Match a Fourier Transform Spectrometer to

a Sample Cell Without Use of a Field Lens at the Cell

Input.

PB87-224549 701,407 Not available NTIS

PB87-224556

Design to Limit Thermal Effects on Linear Motion Bearing
Performance.
PB87-224556 701,090 Not available NTIS

PB87-224564

Opacity Effects on Near-Resonance-Rayleigh Scattering in

a Barium Plasma.
PB87-224564 700.443 Not available NTIS

PB87-224572

Ne-Like CaXI-MnXVI 2p(5)3l-2p(5)4l Transition Arrays and
Energy Levels.

PB87-224572 701.440 Not available NTIS

PB87-224580

Progress and Challenges in the Determination of Atomic
Transition Probabilities.

PB87-224580 700.444 Not available NTIS

PB87-224598

Relaxation of Anisotropic Correlations in (Two-Component)
Supercooled Liquids.

PB87-224598 701,488 Not available NTIS

PB87-224614

RADC/NBS (Rome Air Development Center/National
Bureau of Standards) Workshop. Moisture Measurement
and Control for Microelectronics (4),

PB87-224614 700.812 PC A15/MF A01

PB87-224648

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, January to

March 1987 with 1987 CEEE Events Calendar,
PB87-224648 700.861 PC A03/MF A01

PB87-225348

Collisions of F(1 -I- ) with Ne.
PB87-225348 700,445 Not available NTIS

PB87-2253SS

Analysis of a Two-Way Table.

PB87-225355 701,258 Not available NTIS

PB87-225363

Fast, Message-Based Tagless Marking.
PB87-225363 700,656 Not available NTIS

PB87-225371

Transition Probabilities (Atomic Physics).

PB87-225371 700,446 Not available NTIS

PB87-22S389

Ising Spin Exchange Simulations on the MPP (Massively

701.489 Not available NTIS
Parallel Processor).

PB87-225389

PB87-225397

High Accuracy, 10 Hz-1 MHz Automatic AC Voltage Cali-

bration System.
PB87-225397 700.862 Not available NTIS

PB87-225405

Fast Transient Tests - Trivial or Terminal Pursuit.

PB87-225405 700.899 Not available NTIS

PB87-225413

Effects of Global Density and Reynolds Number Variations
on Mixing in Turbulent, Axisymmetric Jets - Implications for

Turbulent Jet Diffusion Flames.
PB87-225413 701.378 Not available NTIS

PB87-225421

Generalization of the Eckart-Young-Mirsky Matrix Approxi-
mation Theorem.
PB87-225421 701.237 Not available NTIS

PB87-225439

Multiple Programs in One UNIX Process.
PB87-225439 700.676 Not available NTIS

PB87-225447

Development of a Test Method to Evaluate the Penetration

Resistance of High-Security Glazing Subjected to Mechani-
cal Impact and Heat.

PB87-225447 701.111 Not available NTIS

PB87-225454

Extraction of Topographic Features in Support of Autono-
mous Undenwater Vehicle Navigation.

PB87-225454 701.365 Not available NTIS

PB87-226890

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, October to

December 1986 with 1987 CEEE Events Calendar,
PB87-226890 700.863 PC A03/MF A01

PB87-226908

Hardware-Assisted Multiprocessor Performance Measure-
ments,
PB87-226908 700.657 PC A02/MF A01

PB87-227096

Electromagnetic Scattering by a Thick Strip on a Half-

Space.
PB87-227096 701,598 PC A04/MF A01

PB87-227369

Fundamental Physical Constants: 1986 CODATA Recom-
mended Values,

PB87-227369 701,599 PC A02

PB87-227583

Thermodynamic Properties of a Geothermal Working Fluid;

90% lsobutane-10% Isopentane.
PB87-227583 700,908 PC A09/MF A01

PB87-227591

Requirements for the Calibration of Mechanical Shock
Transducers.
PB87-227591 700,966 PC A02/MF A01

PB87-227609

NBS (National Bureau of Standards) Measurement Serv-

ices: Far Ultraviolet Detector Standards.

PB87-227609 700,768 PC A05/MF A01

PB87-227617

NBS (National Bureau of Standards) Measurement Serv-

ices: Neutron Personnel Dosimetry.
PB87-227617 701,345 PC A03/MF A01

PB87-227625

NBS (National Bureau of Standards) Measurement Serv-

ices: Radiometric Standards in the Vacuum Ultraviolet.

PB87.227625 700,967 PC A07/MF A01

PB87-230652

Method and Mechanism for Fixturing Objects.

PATENT-4 685 661 701,084 Not available NTIS

PB87-230801

Comparison of Isotope Dilution Mass Spectrometric Meth-
ods for the Assay of Copper in Copper Ore Reference Ma-
torisls

PB87-230801 700,596 Not available NTIS

PB87-230819

Apparatus for the Rapid Equilibration of Moisture-Sensitive

Materials.

PB87-230819 700.219 Not available NTIS

PB87-230827

Indicating Rupture Disk for Gas Cylinders.

PB87-230827 701,094 Not available NTIS

PB87-230835

Regularities of Negative-Ion Resonances.
PB87-230835 701.600 Not available NTIS

PB87-230843

Large-Angle Superelastic Electron Scattering from Na(3P).

PB87-230843 701,601 Not available NTIS

PB87-230850

Spin-Orbit and Exchange Effects in Elastic Scattering of

Spin-Polarized Electrons from Spin-Polarized Na Atoms.
PB87-230850 701,602 Not available NTIS
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PB87-233581

PB87-230868

Fluorescence Polarization Studies of Autolonlzation In CS2.
PB87-230868 700,447 Not available NTIS

PB87-230876

Critical Inclination In Artificial Satellite Theory.

PB87-230876 701,659 Not available NTIS

PB87-230884

Microstructure and the Strength of Ceramics.

PB87-230884 701,112 Not available NTIS

PB87-230892

High Resolution X-ray Experiments.
PB87-230892 701,603 Not available NTIS

PBe7-230900

Multivacancy Effects in Atomic and Molecular Spectra.

PB87-230900 701,604 Not available NTIS

PB87-230918

Accurate Positional Servo for Use with Pneumatically Sup-
ported Masses and Vlbrationally Isolated Tables.

PB87-230918 701,087 Not available NTIS

PB87-230926

Variable Radius Curved Crystal Mount.
PB87-230926 701,490 Not available NTIS

PBe7-230934

Crystal Reflectivity for Bent Crystal Spectrometers.
PB87-230934 701,491 Not available NTIS

PB87-230942

Cl-Kappa(tieta) Emission of Chloromethanes and Compari-
son with Semiempirical and 'ab initio' MO Calculations.

PB87-230942 700,448 Not available NTIS

PB87-230975

Journal of Research of the National Bureau of Standards,
Volume 92, Number 4, July-August 1987.

PB87-230975 700,787 PC A04/MF A01

PB87-230983

Sinusoidal Response of dc SQUIDs (Superconducting
Quantum Interference Devices) for rf Power Measurements,
PB87-230983 700,788

(Order as PB87-230975, PC A04/MF A01)

PB87-230991

Catalytic Cracking as the Basis for a Potential Detector for

Gas Chromatography,
PB87-230991 700,220

(Order as PB87-230975, PC A04/MF A01)

PB87-231007

Rnite Element Study of Transient Wave Propagation in

PB87-231007 700,120
(Order as PB87-230975, PC A04/MF A01)

PB87-231015

Finite Element Study of the Interaction of Transient Stress
Waves with Planar Flaws,
PB87-231015 700,121

(Order as PB87-230975, PC A04/MF A01)

PB87-231320

Simplified Characterization of Upholstered Furniture Heat

PB87-231320
'

700,618 Not available NTIS

PB87-231338

Polyesters: A Review of the Literature on Products of Com-
bustion and Toxicity.

PB87-231338 700,581 Not available NTIS

PBe7-231346

Wood Gasification at Fire Level Heat Fluxes.
PB87-231346 700,929 Not available NTIS

PB87-231353

Acrylonitrile-Butadiene-Styrene Copolymers (ABS); Pyrolysis

and Combustion Products and Their Toxicity~A Review of

the Literature.

PB87-231353 700,582 Not available NTIS

PB87-231361

Batch Extraction of Amines Using Emulsion Liquid Mem-
branes: Importance of Reaction Reversibility.

PB87-231361 700,449 Not available NTIS

PB87-231379

Thermal Conductivity of Liquid Hydrogen Filled Foam.
PB87-231379 700,450 Not available NTIS

PB87-231437

Microwave Cherenkov Radiation as a Diffraction Phenome-
non.
PBe7-231437 701,605 Not available NTIS

PB87-231445

Cerenkov and Sub-Cerenkov Radiation from a Charged
Particle Beam.
PB87-231445 701,606 Not available NTIS

PB87-2314S2

Electromagnetic Excitation of the Delta Resonance in

Nuclei.

PB87-231452 701,607 Not available NTIS
PB87-231460

Possible Signature for and Early Hadronlzation Mechanisms
of Quark-Gluon Plasma.
PB87-231460 701,608 Not available NTIS

PB87-231478

Effect of a Thin Conducting Sheet on the Fields of a Buried
Magnetic Dipole.

PB87-231478 701,609 Not available NTIS

PB87-231486

Intramolecular Photodimerizable Probe (BAME) for Mass
Diffusion Measurements by the Forced Rayleigh Scattering.

PB87-231486 700,583 Not available NTIS

PB87-231494

Before the Smoke Clears-Heat and Mass Transfer in Fires

and Controlled Combustion.
PB87-231494 700,295 Not available NTIS

PB87-231502

Low Temperature Magnetic Properties of F C C. (Face Cen-
tered Cubic) Fe-Cr-Ni Alloys: Effects of Manganese and In-

terstitial Carbon and Nitrogen.

PB87-231502 700,296 Not available NTIS

PB87-231510

Conformational Transitions of Synthetic DNA (Deoxyribonu-
cleic Acid) Sequences with Inserted Bases, Related to the

Dodecamer d{CGCGAATTCGCG).
PB87-23 1 5 1 0 70 1,268 Not available NTIS

PB87-231528

High-Resolution Infrared Spectrum of the Fundamental
Band of LiCI at a Temperature of 830 C.

PB87-231528 700,221 Not available NTIS

PB87-231536

Break-Junction Tunneling Measurements of the High-Tc Su-
perconductor Y1Ba2Cu30(9-delta).
PB87-231536 700,252 Not available NTIS

PB87-231544

Tunneling Spectroscopy of a La-Sr-Cu-0 Break Junction:

Evidence for Strong-Coupling Superconductivity.

PB87-231544 700,451 Not available NTIS

PB87-231635

Transport of Aniline, Chloroaniline, Nitroaniline, and Urea
through Perfluorosulfonated lonomer Membranes.
PB87-231635 700.297 Not available NTIS

PB87-231718

FAST: A Model for the Transport of Fire, Smoke and Toxic
Gases. Version 17.

PB87-231718 700.122 CP T05
PB87-231981

Further Carbon- 13 NMR Evidence for the Coexistence of

Two Crystalline Forms in Native Celluloses.

PB87-231981 701.273 Not available NTIS

PBe7-231999

Matrix Resin Effects in Composite Delamination: Mode I

Fracture Aspects
PB87-231999 701,135 Not available NTIS

PB87-232005

Precipitation Diagrams and Solubility of Uric Acid Dlhydrate.

PB87-232005 700,253 Not available NTIS

PB87-232013

Effects of Pressure and Temperature on the Thermal De-
composition Rate and Reaction Mechanism of Beta-Octa-
hydro-1,3,5,7-Tetranitro-1,3,5,7-Tetrazocine.

PB87-232013 700,452 Not available NTIS

PB87-232021

Theoretical Aspects of the Quantum Hall Effect.

PB87-232021 701,492 Not available NTIS

PB87-232039

Automated Manufacturing Research Facility at the National

Bureau of Standards.
PB87-232039 701,030 Not available NTIS

PBe7-232047

Prebreakdown Cathode Processes in Liquid Hydrocarbons.
PB87-232047 700,864 Not available NTIS

PBS7-232054

NBS (National Bureau of Standards) Josephson Array Volt-

age Standard.
PB87-232054 700.865 Not available NTIS

PB87-232062

Digital Image Processing for Improved Detection and Diag-
nosis of Hidden Flaws.
PB87-232062 701,056 Not available NTIS

PBe7-232070

Some Tools for Fire Model Validation.

PB87-232070 701,036 Not available NTIS
PB87-232S67

Analysis of an Array of Log-Periodic Dipole Antennas for

Generation Test Fields,

PB87-232567 700,731 PC A03/MF A01
PB87-23257S

Materials Studies for Magnetic Fusion Energy Applications
at Low Temperatures-X,
PB87-232575 701,338 PC A18/MF A01

PB87-232583

Strain Hardening and Stable Tearing Effects in Fitness-for-

Service Assessment: Progress Report,
PB87-232583 701, 164 PC A06/MF A01

PB87-233326

Waveform Standards for Electrooptics: A Pulse Duration
Comparison.
PB87-233326 701,408 Not available NTIS

PB87-233334

Measurement of RF Signal Generator Phase Noise Using a
One-Generator Delay-Line Method.
PB87-233334 701,371 Not available NTIS

PBe7-233342

Methods for Accurate Determination of Emission Rate and
Trap Concentration with Application to Platinum-Doped Sili-

con.

quency Measurements.
PB87-233359

PB87-233342 700,453 Not available NTIS

PB87-233359

Optically Pumped (13)CH2F2 Laser: Wavelength and Fre-

701.409 Not available NTIS

PB87-233367

Measurements of New FIR Laser Lines in CD30D.
PB87-233367 701.410 Not available NTIS

PB67-233375

High Gamma Strongly-Coupled, Non-Neutral Ion Plasma.
PB87-233375 701.441 Not available NTIS

PBe7-233383

Models for Heavy Doping Effects in Gallium Arsenide.

PB87-233383 701.493 Not available NTIS

PBS7-233391

Electron-Ion Collisions: Dielectronic Recombination and
Ionization.

PB87-233391 701.610 Not available NTIS

PB87-233409

State-Specific Orbital Alignment Effects in Electronic

Energy Transfer Sr(5s6p singlet P(1)) + M Sr(5s6p triplet

P(J), 4d5p triplet F(4), triplet F(3)) -I- M.
PB87-233409 700.454 Not available NTIS

PB87-233417

Orbital Alignment Effects in the Ca(4s5p ssinglet P(1)) to

Ca(4s5p tnplet P(J)) Electronic Energy Transfer with Molec-
ular Collision Partners.

PB87-233417 700,455 Not available NTIS

PB87-233425

Small Angle Neutron Scattering of Partially Segregated
Polymer Blends.
PB87-233425 700,584 Not available NTIS

PB87-233433

Precipitation of Sodium Acid Urate from Electrolyte Solu-

tions.

PB87-233433 701.310 Not available NTIS

PB87-233441

Computed Phase Diagrams for the System: Sodium Hydrox-
ide - Uric Acid - Hydrochloric Acid - Water.
PB87-233441 701,311 Not available NTIS

PB87-233458

Infrared Measurements of the CIO Radical.
PB87-233458 700.930 Not available NTIS

PB87-233466

BCC (Body-Centered Cubic) and FCC (Face-Centered
Cubic) Forms of Eu Epitaxially Grown on Re Surfaces.
PB87-233466 701.494 Not available NTIS

PB87-233474

Core-Exciton-lnduced Desorption from MgO.
PB87-233474 700,456 Not available NTIS

PB87-233482

Harmonic Rejection Scheme for X-ray Monochromators.
PB87-233482 701,611 Not available NTIS

PB87-233490

Importance of Multiple Scattering in X-ray Photoelectron
and Auger Electron Diffraction in Crystals (Summary Ab-
strsct)

PB87-233490 700,305 Not available NTIS

PB87-233508

Heats of Adsorption of Atomic C, N, and O on Ni(IOO) and
Cu(IOO) from a (Z-i- 1) Core-Level Shift Analysis (Summary
Abstrsct)

PB87-233508 700,457 Not available NTIS

PB87-233516

Vibrational Relaxation of Adsorbed Molecules: Comparison
with Relaxation Rates of Model Compounds.
PB87-233516 700,458 Not available NTIS

PB87-233524

Infinitely Divisible Pulses, Continuous Deconvolution, and
the Characterization of Linear Time Invariant Systems.
PB87-233524 701.238 Not available NTIS

PB87-233532

Facilitated Transport of C02 in Ion Exchange Membranes.
PB87-233532 700,459 Not available NTIS

PB87-233540

RILEM: Reunion Internationale des Laboratoires d'Essais et

de Recherches sur les Materiaux et les Constructions.

PB87-233540 700 123 Not available NTIS

PB87-233557

Use of Epifluorescence Microscopy for Characterizing the
Activity of 'Thiobacillus ferrooxidans' on Iron Pyrite.

PB87-233557 701.305 Not available NTIS

PB87-233565

Scanning Electron Microscope with Polarization Analysis
Studies of Magnetic Materials (Summary Abstract).

PB87-233565 700.460 Not available NTIS

PB87-233573

Modular System of Algorithms for Unconstrained Minimiza-
tion.

PB87-233573 701.247 Not available NTIS

PB87-233581

Note on Real Time Parametric Cubic Segment Curve Gen-
eration.

PB87-233581 700,677 Not available NTIS
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PB87-233599

Cl-K(beta) (K-V) Emission of CFC13 Excited by Synchro-
tron Radiation BBelow and Above C1-1s Binding Energy:
Perturbation Effects in a Highly Excited Neutral Molecule.
PB87-233599 700.461 Not available NTIS

PB87-233607

AC Voltage and Cunent Measurements.
PB87-233607 700,866 Not available NTIS

PB87-233615

Effect of Electrode Weave Procedure on HY-80 GMA (Gas
tuletal Arc) Welds.
PB87-233615 701,048 Not available NTIS

PB87-233623

Effect of Prior Deformation on the 76-K Fracture Tough-
ness of AISI 304L and AWS 308L Stainless Steels.

PB87-233623 701, 165 Not available NTIS

PB87-233631

Absence of Stretch Zones in Austenitic Stainless Steels

Fractured at Cryogenic Temperatures.
PB87-233631 701,166 Not available NTIS

PB87-233649

Comments on 'Speed of Sound in Standard Air' (Journal of

the Acoustical SocieW of America 79, pi 359-1 366 1986).

PB87-233649 701.372 Not available NTIS

PB87-233656

Microscope Objectives, Cover Slips, and Spherical Aberra-
tion.

PB87-233656 701,411 Not available NTIS

PB87-233664

Effect of a Liquid Phase on the Morphology of Grain
Growth in Alumina.
PB87-233664 701, 1 13 Not available NTIS

PB87-233672

Effects of External Radiant Flux and Ambient Oxygen Con-
centration on Nonflaming Gasification Rates and Evolved
Products of White Pine.

PB87-233672 700,619 Not available NTIS

PB87-233680

Microspheres and Focal Spots: Applications of Micros-
pheres in Dimensional Metrology.

PB87-233680 700,968 Not available NTIS

PB87-233698

Classical Permanganate Ion: Still a Novel Oxidant in Organ-
ic Chemistry.
PB87-233698 700,254 Not available NTIS

PB87-233706

Example Illustrating Slide Rule Estimates of Fire Growth.
PB87-233706 700,620 Not available NTIS

PB87-233714

Dropwise Evaporative Cooling of High Thermal Conductivity

Materials.

PB87-233714 700,462 Not available NTIS

PB87-233722

Accurate Energies for the 4p {5)5s5p Quartet S(3/2) and
4p (5)5s4d Quartet P(5/2) Levels of Neutral Rubidium (Rb
I).

PB87-233722 700,463 Not available NTIS

PB87-233730

Depolarization of Near-Resonance Rayleigh Scattering by
Barium Ions.

PB87-233730 701,412 Not available NTIS

PB87-233763

Factory of the Future.

PB87-233763

PB87-233771

Elevators as a Means of Fire Escape.
PB87-233771 700,106 Not available NTIS

PB87-233789

Testing Tools: Development of Measurement Standards for

Edge Characterization of Intraocular Lenses.
PB87-233789 700,969 Not available NTIS

PB87-233797

Distribution-Free Tolerance Limits Using a Covariate with

Clinical Chemistry Applications.

PB87-233797 701,277 Not available NTIS

PB87-233805

Degradation and Pyrolysis Mechanisms.
PB87-233805 700.5B5 Not available NTIS

PB87-233813

Wear Mechanisms of Dental Composite Restorations.
PB87-233813 701.294 Not available NTIS

PB87-233821

NBS (National Bureau of Standards) Approach for Improv-
ing the Quality of Leach Measurements on Solid Wastes.
PB87-233821 700.939 Not available NTIS

PB87-233839

Preparation of Ultrapure Acids from Small to Large Scale.
PB87-233839 700.298 Not available NTIS

PB87-233e47

Field Mapping and Performance Characterization of Com-
mercial Eddy Current Probes.
PB87-233847 701.057 Not available NTIS

PB87-233854

Pickup Coil Spacing Effects on Eddy Current Reflection

Probe Sensitivity.

PB87-233854 701,058 Not available NTIS

701,003 Not available NTIS

PB87-233862

Report on the NBS/CEEE (National Bureau of Standards/
Center for Electronics and Electrical Engineering) Survey of

Electronic Measurement Needs Below 10 MHz.
PB87-233862 700,867 Not available NTIS

PB87-233870

NBS (National Bureau of Standards) Calibration System for

AC Voltage.

PB87-233870 700.868 Not available NTIS

PB87-233888

Mobile FM Transceivers.

PB87-233888 700,651 Not available NTIS

PB87-233896

Effect of Random Errors in Planar Near-Field Measure-
ments.
PB87-233896 700,732 Not available NTIS

PB87-233904

Rotational Modulation and Flares on RS CVn and BY Dra
Stars. 6. Physical Parameters of the Chromospheres/ Tran-
sition Regions of V 711 Tau(HR 1009), II Peg and AR Lac
during October 1981.
PB87-233904 700,049 Not available NTIS

PB87-233912

Relationship between Least-Squares-Surface and Celles-

Darling's Hyperspherical Coordinates.
PB87-233912 700,464 Not available NTIS

PB87-233920

Relations between Electron-Molecule Scattering and
Swarm Experiments and Analysis.

PB87-233920 701,612 Not available NTIS

PB87-233938

Collision-Induced Dissociation of Laser-Excited Br2 (B Tri-

plet Pi(0-t- , sub u):v',J'): Formation of Br*(doublet P(1/

2))+ Br(doublet P(3/2)) at Energies 1-5 kT Below Dissocia-

tion.

PB87-233938 700,306 Not available NTIS

PB87-233946

Gas and Surface Processes Leading to Hydrogenated
Amorphous Silicon Films.

PB87-233946 700,255 Not available NTIS

PB87-233953

T-V Energy Transfer and the Exchange Reaction of H(D) +
HF at 2.2(2.1)eV: Vibrational State Distributions by Time
and Wavelength Resolved Infrared Fluorescence.
PB87-233953 700,465 Not available NTIS

PB87-233961

New Test of General Relativity: Measurement of de Sitter

Geodetic Precession Rate for Lunar Perigee.

PB87-233961 701.613 Not available NTIS

PB87-233979

Theory of Transition-Layer Emission Measures and Cor-
onae.
PB87-233979 700,050 Not available NTIS

PB87-233987

Calibration of Acoustic Emission Transducers: Comparison
of Two Methods.
PB87-233987 701,059 Not available NTIS

PB87-233995

Temperature Dependence of Yield Stress and Fracture

Toughness in Unstabilized Zirconia Crystals.

PB87-233995 701,201 Not available NTIS

PB87-234001

Photodiode Quantum Efficiency Enhancement.
PB87-234001 700,769 Not available NTIS

PB87-234019

Simple Stray-Light Test for Spectrophotometers.
PB87-234019 701,413 Not available NTIS

PB87-234027

Absolute Spectral Response Intercomparison.

PB87-234027 701.414 Not available NTIS

PB87-234035

New Developments in Neutron Powder Profile Analysis.

PB87-234035 701.495 Not available NTIS

PB87-234043

Testing Spatial Autocorrelation of Regression Residuals.

PB87-234043 701,259 Not available NTIS

PB87-234050

Process Planning in the AMRF (Automated Manufacturing
Research Facility).

PB87-234050 701,031 Not available NTIS

PB87-234068

Glueball and Meson Spectroscopy.
PB87-234068 701,614 Not available NTIS

PB87-234076

Low-Gravity Experiments in Critical Phenomena.
PB87-234076 701,496 Not available NTIS

PB87-234084

Standards for Particle Size.

PB87-234084

PB87-234092

Challenge of Semiconductor Metrology.
PB87-234092 701,497 Not available NTIS

PB87-234100

Heterodyne Measurements of Hot Bands and Isotopic Tran-
sitions of N20 near 7.8 Micrometers.
PB87-234100 700,072 Not available NTIS

PB88-100672

Analysis of Dielectric Strength Data for Binary Electronega-
tive Gas Mixtures.

PB88-100672 700.256 Not available NTIS

PB8e-100680

Assessment of Uncertainties and Risks Associated with the
Dynamic Behavior of Compliant Offshore Structures.

PB88-100680 701.363 Not available NTIS

PB88-100698

Transfer of F(l-) in Collisions of SF6(1-) with Fluorinated
Gases andS02 at Themnal Energies.
PB88-1 00698 700.257 Not available NTIS

PB88-100706

Nuclear Orientation Thermometry.
PB88-100706 701,615 Not available NTIS

PB88-100714

On-Chip Propagation Delay Measurement.
PB88-100714 700,658 Not available NTIS

PB88-100722

Comparisons among Process Monitoring Techniques.
PB88-1 00722 700,586 Not available NTIS

PB88-100730

Electron Microscopy of Polymer Blends.
PB88-1 00730 700,587 Not available NTIS

PB88-100748

Microanalysis and Electron Energy Loss Spectroscopy of

Polymers.
PB88-1 00748 700.568 Not available NTIS

PB88-108535

NBS (National Bureau of Standards) Measurement Serv-
ices: Calibration of Beta-Particle-Emitting Ophthalmic Appli-

cstors

PB88-i08535 701,314 PC A03/MF A01

PB88-108550

NBS (National Bureau of Standards) Measurement Serv-
ices: Regular Spectral Transmittance.
PB88-108550 701,415 PC A04/MF A01

PB88-108667

Tutorial on Programming in LEMM and MACFOR,
PB88-1 08667 700.678 PC A03/MF A01

PB88-109053

Matrix Approach to Symmetry.
PB88-1 09053

PB88-109061

Fundamental Principles for Gallium Arsenide Devices.
PB88-109061 700.813 Not available NTIS

PB88-109079

Structural Model for Octacalcium Phosphate-Succinate
Double Salt.

PB88-1 09079 700,258 Not available NTIS

PB88-109087

Laboratory Design for the Safe Distillation of Acids.

PB88-1 09087 700.222 Not available NTIS

PB88-109095

Calibrating a Dual Six-Port or Four-Port for Measuring Two-
Ports with Any Connectors.
PB88-1 09095 700.745 Not available NTIS

PB88-109103

Thermal Analysis of Electromigration Test Structures.

PB88-109103 700.814 Not available NTIS

PB88-109111

Comprehensive Test Chip for the Characterization of Multi-

Level Interconnect Processes.
PB88-109111 700.815 Not available NTIS

PB88-109129

Sub-Micron Lithography Characterization Using an Expert

701.498 Not available NTIS

System.
PB88-109129 700.816 Not available NTIS

700,970 Not available NTIS

PB88-109137

Innovative Measurement of Specific Contact Resistivity

Confirms Lower Aluminum-Silicon Contact Resistance.

PB88-109137 700,817 Not available NTIS

PB88-109145

Determination of Polycyclic Aromatic Hydrocarbons and Al-

kylated-Polycyclic Aromatic Hydrocarbons in Particulate Ex-
tracts Using Negative Ion Chemical Ionization Mass Spec-
troscopy.

PB88-109145 700,931 Not available NTIS

PB88-109152

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Background and Theory.

PB88-109152 700,746 Not available NTIS

PB88-109160

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Background and Theory.

PB88-109160 700,747 Not available NTIS

PB88-109178

Expanding Need for Microwave and Millimeter Wave Cali-

bration Sen/ices.

PB88-109178 700,869 Not available NTIS

PB88-109186

Millimeter-Wave Standards: An Emerging Need.
PB88-109186 700,645 Not available NTIS
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PB88-1 11851

PB88-109194

In Search of a More Realistic Accuracy Statement for

Microwave Metrology.

PB88-109194 700,870 Not available NTIS

PB8B-109202

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Extension to Nonmating
Connectors.
PB88-1 09202 700.748 Not available NTIS

PB88-109210

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Extension to Non-Mating
Connectors.
PB88-109210 700,749 Not available NTIS

PB88-109228

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Treatment of Systematic

Errors.

PB88-109228 700,750 Not available NTIS

PB88-109236

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Treatment of Systematic

Errors.

PB8B-109236 700.751 Not available NTIS

PB88-109244

1.25-MHz Attenuation Measurement System.
PB88-109244 700.871 Not available NTIS

PB88-109251

Study of Measurements of Connector Repeatability Using

Highly Reflecting Loads.
PB88-1 09251 700.765 Not available NTIS

PB88-109269

On-Llne Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Experimental Results.

PB88-1 09269 700.752 Not available NTIS

PB88-109277

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Experimental Results.

PB88-1 09277 700.753 Not available NTIS

PB88-109285

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Statistical Methods for

Random Errors.

PB88-1 09285 700.754 Not available NTIS

PB88-109293

On-Line Accuracy Assessment for the Dual Six-Port ANA
(Automatic Network Analyzer): Statistical Methods for

Random Errors.

PB88-1 09293 700,755 Not available NTIS

PB88-109301

Polarization Diffusion and Dielectric Friction in Polar Liq-

uids.

PB88-1 09301 700,466 Not available NTIS

PB88-109319

Conceptual Design of Low Gravity Experiments on Phase
Transition and Critical Phenomena in Fluids.

PB88-109319 700,467 Not available NTIS

PB88-109327

Viscosity and Density of Two Alkali Metal Mixtures.

PB88-109327 700,468 Not available NTIS

PB88-10933S

Scaled Fundamental Equation for the Thermodynamic
Properties of Carbon Dioxide in the Critical Region.
PB88-109335 700.469 Not available NTIS

PB88-109343

Crossover from Singular to Regular Thermodynamic Behav-
ior of Fluids in the Critical Region.
PB88-1 09343 700.470 Not available NTIS

PB88-109830

XCOM: Photon Cross Sections on a Personal Computer,
PB88-109830 701,616 PC A03/MF A01

PB88-109848

Annotated Bibliography on Reliable System Design,
PB88-109848 700,679 PC A06/MF A01

PB88-10985S

Interactive Nonlinear Least Squares Program.
PB88-109855 700,680 PC A08/MF A01

PB88-109863

Building Technology Project Summaries 1 987,
PB88-109863 700.161 PC A05/MF A01

PB88-109871

Self Heating Properties of Coal,
PB88-1 09871 700,907 PC A06/MF A01

PB88-109889

Fire Research Publications, 1 986,
PB88-109889 700,621 PC A03/MF A01

PB88-109905

NBS (National Bureau of Standards) Measurement Serv-
ices: Spectral Reflectance.
PB88-109905 701,416 PC A07/MF A01

PBB8-109913

Energy Prices and Discount Factors for Life-Cycle Cost
Analysis: Annual Supplement to NBS (National Bureau of
Standards) Handbook 135 and NBS Special Publication
709, 1987 Edition.

PB88-109913 700,902 PC A05/MF A01
PB88-109921

Wind Tunnel Model Surface Gauge for Measuring Rough-
ness.

701.067 Not available NTIS

PB88-109921 700,011 PC A04/MF A01

PB88-1 10036

Survey of OSI (Open Systems Interconnection) Network
Management Standards Activities.

PB88-1 10036 700,681 PC A04/MF A01

PB88-1 10044

Mixing in Variable Density, Isothermal Turbulent Flows and
Implications for Chemically Reacting Turbulent Flows,

PB88-1 10044 700.622 PC A04/MF A01

PB88-1 10051

N02 Heterodyne Frequency Measurements with a Tunable
Diode Laser, a CO Laser Transfer Oscillator, and C02
Laser Standards,
PB88-1 10051 700,471 PC A03/MF A01

PB88-1 10226

Horn Design Equations for the NBS (National Bureau of

Standards) Horn-Type Noise Standards,
PB88-1 10226 700.872 PC AQ3/MF A01

PB88-1 10234

Interim Survey of Selected Military Building Environments: A
Research Approach.
PB88-1 10234 701,326 PC A05/MF A01

PB88-110275

Micromanipulator System.
PATENT-4 694 230

PB88-110317

FIREDOC Users Manual,
PB88-110317 700,623 PC A03/MF A01

PB88-1 10341

Weldability of a Leaded Carbon Steel.

PB88-110341 701,167 PC A03/MF A01

PB88- 110358

In-situ Characterization of the Interface of Glass Reinforced
Composites.
PB88-110358 701.151 PC A04/MF A01

PB88- 110366

Survey of Electronic Measurement Needs Below 10 MHz,
PB88-1 10366 700.873 PC A05/MF A01

PB88-1 10374

NBS (National Bureau of Standards) Measurement Serv-

ices: Fricke Dosimetry in High-Energy Electron Beams.
PB88-110374 701.315 PC A04/MF A01

PB88-1 10424

Squeezable Junctions for Electron Tunneling and Surface
Electric Field Experiment.
PB88-1 10424 701.499 Not available NTIS

PB88-1 10572

Overview of Smoke Control Technology,
PB88-1 10572 700.162 PC A03/MF A01

PB88-1 10648

Electron Tunneling Measurement of the Energy Gap in a
La-Sr-Cu-0 Superconductor.
PB88-1 10648 701.500 Not available NTIS

PB88-1 10655

Josephson Effect above 77 K in a YBaCuO Break Junction.

PB88-110655 701.501 Not available NTIS

PB88-1 10663

Experimental Study of the Transient Thermal Response of

Unconfined Ceilings above Fire Plumes.
PB88-1 10663 700.163 Not available NTIS

PB88-1 10671

Zone Modeling of Forced Ventilation Fires.

PB88-1 10671 700.634 Not available NTIS

PB88-1 10689

Calculation of Thermal Degradation Initiated by Random
Scission, Unsteady Radical Concentration.
PB88-1 10689 701.223 Not available NTIS

PB88-1 10697

Submicrometer Optical Linewidth Metrology.
PB88-1 10697 700,818 Not available NTIS

PB88-1 10705

Yields of Excited States of Aromatic Derivatives in the Ra-
diolysis of Hydrocarbon Solutions.

PB88-1 10705 700,307 Not available NTIS

PB88-1 10713

Ionic Hydrogen Bond. 3. Multiple NH(1 -i- )...0 and CH(delta
-I- )...0 Bonds. Complexes of Ammonium Ions with Po-
lyethers and Crown Ethers.

PB88-1 10713 700,472 Not available NTIS

PB88-1 10721

Ionic Hydrogen Bond. 4. Intramolecular and Multiple Bonds.
Protonation and Complexes of Amides and Amino Acid De-
rivatives.

PB88-1 10721 700,473 Not available NTIS

PB88-1 10739

Adsorption of PMDM, the AdducI of Pyromellitic Dianhy-
dride with 2-hydroxyethyl Methacrylate, on Hydroxyapatite.
PB88- 110739 700,078 Not available NTIS

PB88-1 10747

Multi-Microprocessor Guard Control Station.

PB88-1 10747 701,052 Not available NTIS

PB88-1 10754

Measurement and Rate Law Analysis of D2 0-Branch Line
Broadening Coefficients for Collisions with D2, He, Ar, H2.
and CH4.
PB88-1 10754 700,474 Not available NTIS

PB88-1 10762

Fluorescent Emission Spectra of Lithium Fluoride with Use
of Synchrotron Radiation.

PB88-1 10762 701,502 Not available NTIS

PB88-1 10770

Defining 'Productivity'.

PB88-1 10770 700,003 Not available NTIS

PB88-1 10788

Limits of Visibility for Chrysotile Asbestos in the Scanning
Electron Microscope.
PB88-1 10788 700,223 Not available NTIS

PB88-1 10796

Reference Filter Standards for the Analysis of Chrysotile

Asbestos in Non-Occupational Environments.
PB88-1 10796 700,932 Not available NTIS

PB88- 110804

Evaluation and Accreditation of Construction Materials Lab-
oratories.

PB88- 110804 700,602 Not available NTIS

PB88-1 10812

Research Needs Identified by the NBS (National Bureau of

Standards) Building Rehabilitation Technology Program.
PB88-110812 700,164 Not available NTIS

PB88-1 10820

Properties of Weathered Uncoated and 'Restaurant'-Coated
Bituminous Built-Up Roofing Membranes.
PB88-1 10820 700,124 Not available NTIS

PB88-1 10838

Progress of the Mk\AkZ (Versailles Project on Advanced
Materials and Standards) Surface Chemical Analysis Work-
ing Party.

PB88-1 10838 701,233 Not available NTIS

PB88-1 10846

Use of Angle Resolved Electron and Photon Stimulated De-
sorption for the Determination of Molecular Structure at

Surfaces.
PB88-1 10846 700,475 Not available NTIS

PB88-1 10861

Catalog of Compartment Fire Model Algorithms and Associ-

ated Computer Subroutines,
PB88-1 10861 700,165 PC A10/MF A01

PB88-1 10911

Building Technology Publications, Supplement 10: 1985-86.

PB88-1 10911 700,166 PC A06/MF A01

PB88-1 10960

Measurement Assurance Programs. Part 2: Development
and Implementation.
PB88-1 10960 700,995 PC A07/MF A01

PB88-111125

Refrigerant Mixture of Trichlorofluoromethane and Dichloro-

hexailuoropropane.
PATENT-4 687 588 700,911 Not available NTIS

PB88-111133

Of Galactic Novae.
PB88-1 1 1 133 700,051 Not available NTIS

PB88-111141

Chromospheres and Transition Regions.
PB88-1 11141 700,052 Not available NTIS

PB88-111158

Piezooptic and Elastic Constants.
PB88-111158 701,417 Not available NTIS

PB88-111166

Examination of Thin Films in the Zr02-Si02 System by
Transmission Electron Microscopy and X-ray Diffraction

Techniques.
PB88-1 1 1 1 66 701,114 Not available NTIS

PB88-111174

Effect of Pressure on Streamer Inception and Propagation
in Liquid Hydrocarbons.
PB88-1 1 1 1 74 700,874 Not available NTIS

PB88-111182

Test-Point Selection and Testability Measures via OR Fac-
torization of Linear Models.
PB88-1 1 1 1 82 700 756 Not available NTIS

PB88-111190

Accurate Frequency Response Determinations from Dis-

crete Step Response Data.

PB88-1 1 1 1 90 700,971 Not available NTIS

PB88-1 11208

Design and Characterization of a Programmable Step Gen-
erator with Very Fast Settling Performance.
PB88-1 1 1 208 700, 757 Not available NTIS

PB88-111216

Active High-Voltage Divider and Phase Shifter.

PB88-1 11216 700,758 Not available NTIS

PB88-1 11224

Digitally Synthesized Power Calibration Source.
PB88-111224 700,875 Not available NTIS

PB88-1 11810

Users' Guide to FIRST (Fire Simulation Technique), a Com-
prehensive Single-Room Fire Model,
PB88-111810 700.624 PC A07/MF A01

PB88-1 11851

Measurement of the Setting Time and Strength of Concrete
by the Impact-Echo Method,
PB88-1 11851 700.603 PC A06/MF A01
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PB88-1 12313

Performance Measurement Instrumentation for Multiproces-

sor Computers,
PB88-1 1 231 3 700.659 PC A03/MF A01

PBSS-1 12347

Process and Quality Control and Calibration Programs of

the National Bureau of Standards.

PB88-112347 700,996 PC A10/MF A01

PB88-1 12420

Internal Revenue Service Post-of-Duty Location Modeling
System - Final Report,

PB88-112420 701,668 PC A03/MF A01

PB88-1 12438

Investigation of L'Ambiance Plaza Building Collapse in

Bridgeport, Connecticut,

PB88-1 12438 700. 167 PC A14/MF A01

PB88-1 12511

Journal of Physical and Chemical Reference Data, Volume
16, Number 1, 1987.

PB88-1 1 251 1 700,476 Not available NTIS

PB88-1 12529

Thermochemical Data on Gas Phase Compounds of Sulfur,

Fluorine, Oxygen, and Hydrogen Related to Pyrolysis and
Oxidation of Sulfur Hexafluoride,

PB88-1 12529 700,259 Not available NTIS

PB88-1 12537

Thermochemical Measurements on Rubidium Compounds:
A Comparison of Measured Values with Those Predicted

from the NBS (National Bureau of Standards) Tables of

Chemical and Thermodynamic Properties,

PB88-1 12537 700,260 Not available NTIS

PB88-1 12545

Standard Thermodynamic Functions of Gaseous Polyatomic

Ions at 100-1000 K,

PB88-1 12545 700.261 Not available NTIS

PB88-1 12552

Thermodynamic Properties of Manganese and Molybde-
num,
PB88-112552 700,262 Not available NTIS

PB88-1 12560

Thermodynamic Properties of Selected Binary Aluminum
Alloy Systems,
PB88-1 12560 700,263 Not available NTIS

PB88-1 12578

13C Chemical Shieldings in Solids,

PB88-1 12578 700,264 Not available NTIS

PB88-1 12586

Journal of Physical and Chemical Reference Data, Volume
16, Number 2, 1987.

PB88-1 12586 700.265 Not available NTIS

PB88-112594

Mark-Houwink-Sakurada Relation for Poly(Methyl Methacry-
late),

PB88-1 12594 700.266 Not available NTIS

PB88-1 12602

Viscosity of Carbon Dioxide, Methane, and Sulfur Hexa-
fluoride in the Limit of Zero Density,

PB88-1 12602 700.267 Not available NTIS

PB88-1 12610

Viscosity of Normal Deuterium In the Limit of Zero Density,

PB88-1 12610 700,268 Not available NTIS

PB88-1 12628

Standard Chemical Thermodynamic Properties of Alkaneth-

iol Isomer Groups,
PB88-1 12628 700,269 Not available NTIS

PB88-1 12636

Evaluation of Binary Excess Volume Data for the Metha-
nol Hydrocarbon Systems,
PB88-1 12636 700,270 Not available NTIS

PB88-1 12644

Evaluation of Binary Excess Enthalpy Data for the Metha-
nol + Hydrocarbon Systems,
PB88-1 12644 700,271 Not available NTIS

PB88-1 12651

Extinction Coefficients of Triplet-Triplet Absorption Spectra
of Organic Molecules in Condensed Phases: A Least-

Squares Analysis,

PB88-1 12651 700,272 Not available NTIS

PB88-1 12669

Evaluated Chemical Kinetic Data for the Reactions of

Atomic Oxygen 0(3P) with Unsaturated Hydrocarbons,
PB88-1 12669 700.273 Not available NTIS

PB88-112677

Spectral Data for Molybdenum Ions, Mo Vl-Mo XLII,

PB88-1 12677 700.308 Not available NTIS

PB88-1 12685

Journal of Physical and Chemical Reference Data, Volume
16, Number 3, 1987.
PB88-1 12685 700.477 Not available NTIS

PB88-1 12693

Standard Chemical Thermodynamic Properties of Alkanol
Isomer Groups,
PB88-1 12693 700,478 Not available NTIS

PB88-1 12701

High-Temperature Vaporization Behavior of Oxides II.

Oxides of Be, Mg, Ca, Sr, Ba, 8, Al, Ga, In, Tl, Si, Ge, Sn,
Pb, Zn, Cd, and Hg,

PB88-1 12701 700,274 Not available NTIS

PB88-1 12719

Equilibrium and Transport Properties of Eleven Polyatomic
Gases at Low Density,

PB88-1 1 271 9 700.275 Not available NTIS

PB88-1 12727

Thermochemistry of Inorganic Solids. 4. Enthalpies of For-

mation of Compounds of the Formula MX(a)Y(b),

PB88-1 12727 700,276 Not available NTIS

PB88-1 12735

Chemical Kinetic Data Base for Combustion Chemistry. Part

2. Methanol,
PB88-1 12735 700,277 Not available NTIS

PB88-1 12743

Phase Diagrams and Thermodynamic Properties of the 70
Binary Alkali Halide Systems Having Common Ions,

PB88-1 12743 700.278 Not available NTIS

PB88-1 13394

Final NBS (National Bureau of Standards) Report for CALS
(Computer Aided Logistic Support), FY86,
PB88-1 13394 701,327 PC A23/MF A01

PB88-1 13709

Some Performance Comparisons for a Fluid Dynamics
Code,
PB88-1 13709 700,625 PC A03/MF A01

PB88-1 13725

NVLAP (National Voluntary Laboratory Accreditation Pro-

gram) Assessor Selection and Training,

PB88-1 13725 700.997 PC A03/MF A01

PB88-1 13733

Surveillance of Accredited Laboratories under Procedures
of the National Voluntary Laboratory Accreditation Program
(NVLAP),
PB88-1 13733 700,998 PC A02/MF A01

PB88-1 13741

Test Results and Predictions for the Response of Near-

Ceiling Sprinkler Links in a Full-Scale Compartment Fire,

PB88-1 13741 700.168 PC A03/MF A01

PB88-1 13766

Dynamic Microindentation of RDX (Cyclo-Trimethylene Trin-

itramine): Effect of Rate on Plasticity and Fracture.

PB88-1 13766 700.984 PC A03/MF A01

PB88-1 13774

NBS (National Bureau of Standards) Serial Holdings 1987,

PB88-113774 701,013 PCA11/MFA01
PB88-1 13782

Research for Electric Energy Systems - An Annual Report

(1986),

PB88-1 13782 700,876 PC A05/MF A01

PB88-115761

Compilation of Chemical Kinetic Data for Combustion
Chemistry. Part 1 . Non-Aromatic C, H, O, N, and S Contain-

ing Compounds (1971-1982),
PS88-1 15761 700,626 PC A99/MF E04

PB88-1 17320

Neutron Diffraction Study of Age-Hardened U - 0.75wt% Ti

Alloy.

PB88-1 17320 701,202 Not available NTIS

PB88-1 17338

Structure of the Mixed Crystal (KCN)0.7(KBr)0.3 Deter-

mined by Neutron Powder Diffraction.

PB88-1 17338 700,479 Not available NTIS

PB88-1 17346

Ultrastructural Study of Calcium Phosphate Formation in

Multilamellar Liposome Suspensions.
PB88-1 17346 701,295 Not available NTIS

PB88-1 17353

Rapid Determination of Extracellular Potassium Concentra-
tions in Whole Human Dental Plaque and Plaque Fluid.

PB88-1 17353 701,296 Not available NTIS

PB88-1 17361

Dentin Adhesive Bonding.
PB88-1 17361 701,297 Not available NTIS

PB88-1 17379

Powder Neutron Diffraction Study of ZrTi04, Zr5Ti7024,
and FeNb206.
PB88-1 17379 700,480 Not available NTIS

PB88-1 17387

Numerical Models of Star Formation in X-ray Cluster Cool-

ing Flows.
PB88- 1 1 7387 700, 016 Not available NTIS

PB88-1 17395

Determining Star Formation Rates in X-ray Cluster Cooling

Flows.
PB88-1 17395 700.017 Not available NTIS

PB88-1 17403

Effects of Configuration Mixing on Computed Dielectronic-

Recombination Rates.

PB88-1 17403 700.481 Not available NTIS

PB88-1 17411

Determination of the Masses of the Magellanic Cloud Plan-

etary Nebulae Using (O II) Doublet Ratio Electron Densities.

PB88-1 17411 700.018 Not available NTIS

PB88-1 17429

Historical Perspective on the Utilization of Phase Diagrams
for Precipitation Hardening.
PB88-1 17429 701,203 Not available NTIS

PB88-1 17437

Free Electronlike Stoner Excitations in Fe.

PB88-1 17437 701,503 Not available NTIS

PB88-1 17445

Giant 4p-Quadrupole Resonances in the Rare Earths.

PB88-1 17445 701,617 Not available NTIS

PB88-1 17452

Term Dependence in the Hartree-Fock Approximation for

Heavy Atoms.
PB88-1 17452 701,618 Not available NTIS

PB88-1 17460

New Far UV Detector Calibration Facility at the National

Bureau of Standards.
PB88-1 17460 701,418 Not available NTIS

PB88-1 17478

Microsecond-Resolution Transient Technique for Measuring
the Heat of Fusion of Metals: Niobium.

PB88-117478 701,228 Not available NTIS

PB88-1 17486

Frozen Fragment Reduced Variational Space Analysis of

Hydrogen Bonding Interactions. Application to the Water
Dimer.
PB88-1 17486 700,482 Not available NTIS

PB88-1 17494

Pulsed Beam Fourier Transform Microwave Measurements
on OCS and Rare Gas Complexes of OCS with Ne, Ar, and
Kr.

PB88-1 17494 700,483 Not available NTIS

PB88-1 17502

Analysis of the Vibrational Spectrum of the Nitromethyl

PB88-1 17502 700,484 Not available NTIS

PB88-1 17510

Sub-Doppler Infrared Spectrum of the Carbon Dioxide

Trimer.

PB88-1 17510 700,224 Not available NTIS

PB88-1 17528

High-Resolution Measurements of the (nu sub 2) and 2 (nu

sub 2-nu sub 2) Bands of S02.
PB88-1 17528 700,225 Not available NTIS

PB88-1 17536

Holistic Molecular Conformation and Total Surface Area
Calculations as Predictors for Solution Properties and Chro-

matographic Parameters.
PB88-1 17536 700,279 Not available NTIS

PB88-1 17544

Operation of a Y-Ba-Cu-0 rf SQUID (Superconducting

Quantum Interference Device) at 81 K.

PB88-1 17544 700,789 Not available NTIS

PB88-117551

Design and Characterization of Uniform Field Eddy Current

Probes.
PB88-1 17551 701,060 Not available NTIS

PB88-1 17569

Electron Tunneling Measurements of High Tc Compounds
Using Break Junctions.

PB88-1 17569 701,504 Not available NTIS

PB88-1 17577

Series-Array Josephson Voltage Standards.

PB88-1 17577 700,759 Not available NTIS

PB88-1 17585

Global Stability of Phase Lock Near a Chaotic Crisis in the

rf-Biased Josephson Junction.

PB88-1 17585 700.790 Not available NTIS

PB88-1 17593

Evidence for Two Superconducting Components in Oxygen-
Annealed Single-Phase Y-Ba-Cu-O.
PB88-1 17593 701.505 Not available NTIS

PB88-1 17601

Guided-Wave Reflectometry with Micrometer Resolution.

PB88-1 17601 701.419 Not available NTIS

PB88-1 17619

Scanning Electron Microscopy with Polarization Analysis:

High Resolution Images of Magnetic Microstructure.

PB88-1 17619 701,506 Not available NTIS

PB88-1 17627

Stabilization of Ascorbic Acid and Its Measurement by
Liquid Chromatography in Nonfat Dry Milk.

PB88-1 17627 700,015 Not available NTIS

PB88-1 17635

Affinity Chromatography and Metal Chelate Affinity Chroma-
tography.
PB88-1 17635 700,226 Not available NTIS

PB88-1 17643

Assessment of Future Optical Measurements of Voltage

and Current in Electric Power Systems.

PB88-1 17643 700.877 Not available NTIS

PB88-1 17650

Near-Threshold Fatigue Crack Growth Behavior of AISI 316
Stainless Steel.

PB88-1 17650 701,168 Not available NTIS

PB88-1 17668

Uniform Field Eddy Current Probe: Experiments and Inver-

sion for Realistic Flaws.

PB88-1 17668 701,061 Not available NTIS
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PB88-123716

PBeS-1 17676

Creep Cavities in Copper: An Ultrasonic-Velocity and Cona-

poslte-Modeling Study.

PB88-1 17676 701,204 Not available NTIS

PB88-117684

Thermodynamic Force on Line-Force Defects.

PB88-1 17684 701.507 Not available NTIS

PB86-117692

Thermal Conductivity.

PB88-1 17692 701,619 Not available NTIS

PB88-1 17700

Tissue-Equivalent Radiochromic Waveguide Dosimeters for

X-and Gamma Rays and Fast Neutrons.
PB88- 117700 701,316 Not available NTIS

PB88-1 17718

Adsorption of H20 on Planar and Stepped Si(IOO): Struc-

tural Aspects.
PB88-1 17718 700.485 Not available NTIS

PB88-1 17726

In Case of Fire-Use the Stainwells, Elevators Aren't Safe.

PB88-1 17726 700,169 Not available NTIS

PB88-1 18047

Laser Spectroscopy of Trapped Atomic Ions.

PB88-1 18047 701,620 Not available NTIS

PB88-1 18484

Index of Products Regulated by Each State,

PB88-1 18484 700, 179 PC A03/MF A01

PB88-120902

Forces Fracturing Cements at Die Interfaces and Their De-
pendence on Film Thickness.
PB88-1 20902 701,298 Not available NTIS

PB88-120910

Enhanced Enamel F Uptake by Monocalcium Phosphate
Monohydrate Gels.

PB88-120910 701,299 Not available NTIS

PB88-120928

Determination of Retinol, alpha-Tocopherol, and beta-Caro-

tene in Serum by Liquid Chromatography with Absorbance
and Electrochemical Detection.

PB88-1 20928 701,278 Not available NTIS

PB88-120936

Polarized Fluorescence Spectroscopy of 02(1 -i- ).

PB88-1 20936 700,486 Not available NTIS

PB88-120944

Semi-Automated Burnett Facility: PVT of a Geothermal
Working Fluid Mixture.

PB88-1 20944 700.909 Not available NTIS

PB88-120951

Current-Voltage Characteristics of Nanoampere Josephson
Junctions.

PB88-1 20951 700,791 Not available NTIS

PB88-120969

Coupling between Two Antennas Separated by a Planar
Intorfsco

P888-1 20969 700,733 Not available NTIS

PB88-120977

Measurement and Analysis of the Far Infrared Absorption
Spectrum of the Gaseous Mixture H2-CH4.
PB88-1 20977 700,309 Not available NTIS

PB88-120985

Population Inversions in C IV in a Recombing Theta-Pinch
Plasma.
PB88-120985 701.420 Not available NTIS

PB88-120993

Accurate Determination of the Fine-Structure Intervals in

the triplet P Ground States of (13)C and (12)C by Far-Infra-

red Laser Magnetic Resonance.
PB88-1 20993 700.053 Not available NTIS

PB88-121009

Simple Electrodes for Quadrupole Ion Traps.
PB88-121009 701.621 Not available NTIS

PB88-121017

Long-Term Behaviour of Cavity Phase Difference in NBS-6.
PB88-121017 701.622 Not available NTIS

PB88-121025

Review of Frequency Measurements of Optically Pumped
Lasers from 0.1 to 8 THZ.
PB88-121025 701.421 Not available NTIS

PB88-121033

High-Resolution Spectroscopy of HF from 40 to 1100/cm:
Highly Accurate Rotational Constants.
PB88-121033 700,487 Not available NTIS

PB88-121041

Sympathetic Cooling of Trapped Ions: A Laser-Cooled Two-
Species Nonneutral Ion Plasma.
PB88-1 21041 701,623 Not available NTIS

PB88-121058

Laser-Cooling Limits and Single-Ion Spectroscopy.
PB88-121058 701,624 Not available NTIS

PB88-121066

Metastable Retention of a High-Pressure Phase of Zirconia.
PB88-121066 701,115 Not available NTIS

PB88-121074

Infrared Spectrum of the Delta v= 2 Transitions of Lead
Sulfide (PbS).

PB88-121074 700,280 Not available NTIS

PB88-121082

Dielectronic Recombination of the Be-Like Ions: C(2-i- ),

N(3-|- ). 0{A+ ), and F(5-|- ).

PB88-121082 700,488 Not available NTIS

PB88-121090

Recombination-Line Intensities for Hydrogenic lons-l. Case
B Calculations for H I and He II.

PB88-121090 701,625 Not available NTIS

PB88-121108

Response of a Fabry-Perot Cavity to Phase Modulated
Light.

PB88-121108 701,422 Not available NTIS

PB88-121116

Experimental Measurements of Field Effects on Dielec-

tronic Recombination Cross Sections and Rydberg Product-

State Distributions.

PB88-121116 701,626 Not available NTIS

PB88-121124

Near-Infrared Spectnjm of ONNHF-Direct Evidence for

Geometric Isomerism in a Hydrogen Bonded Complex.
PB88-121124 700.489 Not available NTIS

PB88-121132

Excitation of the 1s(5) and 1s(4) Levels of Neon by Low-
Energy Electrons.

PB88-121132 700.490 Not available NTIS

PB88-121140

Theoretical (A sup 1)(A sub 2)"-(X sup 1)(A sub 1) Absorp-
tion and Emission Spectrum of Ammonia.
PB88-121140 700.491 Not available NTIS

PB88-121157

X-ray Sources in Regions of Star Formation. 2. The Pre-

Main Sequence G Star HDE 283572.
PB88-121157 700,054 Not available NTIS

PB88-121397

Method and Apparatus for Measuring Machine Cutting Tool
Positions.

PATENT-4 699 551 700,985 Not available NTIS

PB88-121918

Submicrometer Dimensional Metrology in the Scanning
Electron Microscope.
PB88-121918 700.819 Not available NTIS

PB88-121926

Resolution and Measurement in the Scanning Electron Mi-

croscope.
PB88-121926 701,627 Not available NTIS

PB88-121934

Front Material (Preface) for Proceedings of the 1982 NTD
(Neutron Transmutation Doping) Conference.
PB88-121934 701,508 Not available NTIS

PB88-121942

Microstnjctural Studies on Supercooled Sub-Micrometer
Powd@r Psrticlos

PB88-121942 701.205 Not available NTIS

PB88-1219S9

Semi-Automated Burnett PVT Apparatus: Properties of a
Geothermal Working Fluid.

PB88-121959 700.910 Not available NTIS

PB88-121967

Software Correction of Measured Pulse Data.
PB88-121967 700,878 Not available NTIS

PB88-121975

Calibration and Error Analysis of a Picosecond Pulse Wave-
form Measurement System at NBS (National Bureau of

Standards).
PB88-121975 700,879 Not available NTIS

PB88-121983

Out-of-Band Response of Antenna Arrays.

PB88-121983 700,734 Not available NTIS
PB88-121991

Out-of-Band Response of Array Antennas.
PB88-121991 700.735 Not available NTIS

PB88-122007

Effects of Substituents on the Length of Central C(sp sup
3)-C(sp sup 3) Bond in Anthracene Photodimers and Relat-

ed Molecules.
PB88-1 22007 700,492 Not available NTIS

PB88-122015

Research Issues in Process Planning at the National

Bureau of Standards.
PB88-122015 701,032 Not available NTIS

PB88-122023

Calibration of GPS Equipment at Time and Frequency
Standards Laboratories in the USA and Europe.
PB88-122023 701,628 Not available NTIS

PB88-122031

Progress Toward an Optically Pumped Cesium Beam Fre-

quency Standard.
PB88-122031 701.629 Not available NTIS

PB88-122049

Collisional Broadening of HCI Rotational Transitions Using
Tunable Far-Infrared Radiation.

PB88-1 22049 700.227 Not available NTIS

PB88-122056

Measurement of Solids Fraction in Two-Component Slur-

ries.

PB88-1 22056 701,379 Not available NTIS
PB88-122064

Standardization Suggested by the AMRF - A Research
Testbed for the Factory of the Future.

701.049 Not available NTIS

700,079 Not available NTIS

PB88-1 22064

PB88-122072

Dental Adhesive Bonding.
PB88-1 22072

PB88-1 22080

Hydrogen Sulfide Facilitated Transport in Pertluorosulfonic

Acid Membranes.
PB88-1 22080 700.493 Not available NTIS

PB88-122098

Liquid Membrane Technology: An Overview.
PB88-1 22098 700,494 Not available NTIS

PB88-122106

Evaluation of Thermophysical Property Measurement Meth-
ods and Standard Reference Materials.

PB88-122106 701,630 Not available NTIS

PB88-122114

NBS' (National Bureau of Standard's) Role in Calibration

Support for Modern Defense Systems: Meeting the Chal-

lenge of Today's High Technology.
PB88-122114 701,328 Not available NTIS

PB88-122122

Refrigerant Migration in a Split-Unit Air Conditioner,

PB88-122122 700,092 Not available NTIS

PB88-122130

Testing and Rating Solar Domestic Hot Water Systems
Using ASHRAE (American Society of Heating, Refrigeration

and Air-Conditioning Engineers) Standard 95-1981.
PB88-122130 700.093 Not available NTIS

PB88-122148

Effect of Wall Mass on the Annual Space Heating and
Cooling Loads of Residences.
PB88-122148 700.094 Not available NTIS

PB88-1221S5

Proposed Military Standard for Commercial Eddy Current
Probes Based on Performance Characterization.

PB88-122155 700.989 Not available NTIS

PB88-122163

Fracture, Acoustic Emission and Adiabatic Heating of Aus-
tenitic Stainless Steels at Liquid Helium Temperature.
PB88-122163 701.169 Not available NTIS

PB88-122171

Elastic Plastic Models of Surface Cracks in Tensile Panels.

PB88-122171 701.170 Not available NTIS

PB88-122189

Ductility Improvement in Particle-Reinforced Aluminum
Composites: A Ductile-Fracture Model Based on Void Nu-
cleation and Growth.
PB88-1 221 89 701, 136 Not available NTIS

PB8B-122197

Elastic-Wave Surfaces in Anisotropic Media.
PB88-122197 701,137 Not available NTIS

PB88-122205

Elastic Representation Surfaces of Unidirectional Graphite-
Magnesium Composites.
PB88-122205 701,138 Not available NTIS

PB88-122213

Experimental Study of Path Independence of the J-lntegral

in an Aluminum Tensile Panel.

PB88-122213 701,631 Not available NTIS

PB88-122221

Determination of Whole-Field Strain in a Composite Panel
Using Coherent Optical Processing.
PB88-122221 701.139 Not available NTIS

PB88-122312

STAT2: A Fortran Program for Analysis of Data from Micro-

electronic Test Structures.

PB88-122312 701,062 CP T05

PB88-122429

Evaluation and Compilation of DOE (Department of Energy)
Waste Package Test Data. Biannual Report: December
1985-July 1986 (RE-ANNOUNCEMENT of PB87-1 49787 -

see notes field for explanation),

PB88-122429 701.351 PC A07/MF A01

PB88-1 23674

NBS (National Bureau of Standards) Measurement Serv-
ices: Radiance Temperature Calibrations.

PB88-123674 701,423 PC A03/MF A01

PBB8-123682

Metrology for Electromagnetic Technology: A Bibliography
of NBS (National Bureau of Standards) Publications, Janu-
ary 1 970-December 1986,
PB88-123682 701.424 PC A04/MF A01

PB88-123690

NBS (National Bureau of Standards) Measurement Serv-
ices: Standard Cell Calibrations.

PB88-1 23690 700.880 PC A04/MF A01

PB88-1 23708

NBS (National Bureau of Standards) Measurement Serv-
ices: Radioactivity Calibrations with the '4 pi' Gamma Ioni-

zation Chamber and Other Radioactivity Calibration Capa-
bilities.

PB88-123708 701.346 PC A03/MF A01

PB88-123716

Results of the Monte Carlo Calculation of One- and Two-Di-
mensional Distributions of Particles and Damage: Ion Im-

planted Dopants in Silicon.

PB88-123716 701,509 PC A99/MF E04
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PB88-123724

Uniform Laws and Regulations as Adopted by the National

Conference on Weigfits and Measures (72nd), 1987.

PB88-123724 701.063 PC A09/H4F A01

PB88-123732

Extrapolation Range Measurements for Determining Anten-

na Gain and Polarization.

PB88-1 23732 700.736 PC A05/MF A01

PB88-123740

Report of the National Conference on Weights and Meas-
ures (72nd), 1987.

PB88-123740 700.180 PC A15/MF A01

PB88-123757

Solid-State Voltage Standard Performance and Design
Guidelines.

PB88-123757 700.881 PC A03/MF A01

PB88-123765

Specifications, Tolerances, and Other Technical Require-

ments for Weighing and Measuring Devices as Adopted by
the 72nd National Conference on Weights and Measures,
1987 (1988 Edition),

PB88-123765 700.972 PC A14/MF A01

PB88-123773

NASA/NBS (National Aeronautics and Space Administra-

tion/National Bureau of Standards) Standard Reference
Model for Telerobot Control System Architecture

(NASREM).
PB88-123773 701.658 PC A05/MF A01

PB88-123781

NBS (National Bureau of Standards) Measurement Serv-

ices: Spectral Irradiance Calibrations.

PB88-123781 701.425 PC A06/MF A01

PB88-123799

Guide on Data Entity Naming Conventions.
PB88-123799 700.682 PC A04/MF A01

PB88-124177

NBS (National Bureau of Standards) Prototype Compiler for

Estelle

PB88-124177 700.683 CP Til

PB88-124193

Internals Guide for the NBS (National Bureau of Standards)
Prototype Compiler for Estelle.

PB88-124193 700,684 PC A04/MF A01

PB88-124409

Journal of Research of the National Bureau of Standards,

Volume 92, Number 5, September-October 1987.

PB88-124409 701.014 PC A04/MF A01

PB88-124417

Automated Potentiometric System for Precision Measure-
ment of the Quantized Hall Resistance,
PB88-124417 700,760

(Order as PB88-124409, PC A04/MF A01)

PB88-124425

NBS (National Bureau of Standards) Large-Area Alpha-Par-

ticle Counting Systems,
PB88-124425 701,347

(Order as PB88-1 24409, PC A04/MF A01)

PB88-124433

Moessbauer Imaging,

PB88-1 24433 700,495
(Order as PB88-1 24409, PC A04/MF A01)

PB88-124441

International Intercomparisons of Photometric Base Units,

PB88-124441 701.426
(Order as PB88-124409, PC A04/MF A01)

PBa8-128160

Vaporization of Simulated Nuclear Waste Glass.
PB88-128160 701.352 Not available NTIS

PB88-128640

Fenestration Design for Building Atria.

PB88-128640 700,095 PC A08/MF A01

PB88-128996

Characterization of Microenvironments and the Degradation
of Archival Records: A Research Program,
PB88-128996 700.096 PC A07/MF A01

PB88-129002

Preliminary Performance Criteria for Stone Treatments for

the United States Capitol,

PB88-129002 700,147 PC A03/MF A01

PB88-129325

Technical Activities 1 987, Center for Radiation Research,
PB88-129325 701,632 PC A12/MF A01

PBBB-129648

Quantitative Fire Hazards Analysis: An Overview of Needs,
Methods and Limitations.

PB88-129648 701,037 Not available NTIS

PB88-129655

Nuclear Magnetic Resonance and Neutron Diffraction Stud-
ies of the Complex of RNase A with Uridine Vanadate, a
Transition-State Analog.
PB88-1 29655 701.269 Not available NTIS

PB88-129663

New Comparative Method for the Determination of Activa-

tion Energies.

PB88-129663 700.496 Not available NTIS

PB88-129671

X-ray Crystallographic Studies of Pb Monolayers on Cu
(110) Surfaces.

PB88-129671 701.510 Not available NTIS

PB88- 129689

Star Formation in X-ray Cluster Cooling Flows.

PB88-129689 700.055 Not available NTIS

PB88-129697

Sizing Canted Flaws in Weldments Using Low-Frequency
EMATs (Electromagnetic-Acoustic Transducers).

PB88-1 29697 701,040 Not available NTIS

PB88-129705

Effect of Inorganic Salts on Tricalcium Silicate Hydration.

PB88-1 29705 700,604 Not available NTIS

PB88-129713

Hydration of Tricalcium Aluminate and Tetracalcium Alumin-

oferrite in the Presence of Calcium Sulfate.

PB88-129713 700.281 Not available NTIS

PB88-129721

Mass Spectrometric Investigation of the Thermal Oxidative

Reactivity of Ethylene Glycol.

PB88-129721 700,497 Not available NTIS

PB88-129739

Infrared and Far-Infrared Laser Magnetic Resonance Spec-
troscopy of the GeH Radical: Determination of Ground
Ststs PsrsmctGrs
PB88-1 29739 700,498 Not available NTIS

PB88-129747

Viscosity Measurements Near Critical Points Using a Novel
Torsion Oscillator.

PB88-1 29747 700.228 Not available NTIS

PB88-1 29754

3p-Core Hole State Sensitivity in Ion Desorption from Oxi-

dised Cr.

PB88-1 29754 700,499 Not available NTIS

PB88-1 29762

Efficient Strategy for Utilizing a Merit Function in Nonlinear
Programming Algorithms.

PB88-1 29762 701.248 Not available NTIS

PB88-129770

STEM Calibration by Analysis of Hough Transformed
Images of Optical Grating Replicas.

PB88-1 29770 701,633 Not available NTIS

PB88-129788

Automated Method for Analyzing Images Containing Elec-

tron Diffraction Spots.

PB88-129788 701,511 Not available NTIS

PB88-129796

Modeling of Pressure-Induced Far Infrared Absorption
Spectra: Molecular Hydrogen Pairs.

PB88-129796 701,634 Not available NTIS

PB88-129804

Phase Shift and Multiple Scattering in Small Angle Neutron
Scattering: Application to Beam Broadening from Ceramics.
PB88-129804 701,635 Not available NTIS

PB88-129812

Adhesion to Dentin Mediated by Gluma: Effect of Pretreat-

ment with Various Amino Acids.

PB88-129812 701,300 Not available NTIS

PB88-129820

Dielectric Properties of Biological Tissue (Crassula portula-

cea) from 0.01 to 1 Billion Hz.

PB88-129820 701,274 Not available NTIS

PB88-1 29838

Principles of Optical Phase-Locking: Application to Internal

Mirror He-Ne Lasers Phase-Locked via Fast Control of the

Discharge Current.

PB88-129838 701,427 Not available NTIS

PBe8-129846

Statistical Analysis of the Fluctuations of the Passive Cur-

rent.

PB88-129846 701,147 Not available NTIS

PB88-129853

Measurements and Interpretations of Sliding Wear Damage
in Metals.

PB88-129853 701.171 Not available NTIS

PB88-129e61

Analysis of the Microstructure of Rapidly Solidified AI-8

wt% Fe Powder.
PB88-1 29861 701.206 Not available NTIS

PB88-129879

Microstructure Formation in Rapidly Solidified Alloys.

PB88- 129879 701.207 Not available NTIS

PB88-129887

Allocating Funds among Projects with Variable Designs and
Sizes.

PB88-129887 700.097 Not available NTIS

PB88-129895

Economics of Fire Protection: Fast-Response Residential

Sprinklers.

PB88-129895 700,170 Not available NTIS

PB88-129903

Graphical Approach to Discounted Payback.
PB88-1 29903 700, 1 13 Not available NTIS

PB88-129911

Transport Critical Current in Bulk Sintered Y1Ba2Cu30(x)
and Possibilities for Its Enhancement.
PB88-129911 701,512 Not available NTIS

PB88-129929

AC Power and Energy Measurements.

701,070 Not available NTIS

PB88-1 29929 700.882 Not available NTIS

PB88-130307

Study of Three Measures for Energy Efficiency of Fossil

Fueled Furnaces and Boilers.

PB88-1 30307 700.900 PC A03/MF A01

PB88-130315

Center for Electronics and Electrical Engineering Technical
Progress Bulletin Covering Center Programs, April to June
1987, with 1987 CEEE Events Calendar,
PB88-130315 700.883 PC A03/MF A01

PB88-130323

Center for Electronics and Electrical Engineering Technical
Publication Announcements Covering Center Programs,
January to March 1987, with 1987 CEEE Events Calendar,
PB88-1 30323 700.884 PC A03/MF A01

PB88-130331

Whittier Narrows Earthquake of October 1, 1987. A Recon-
naissance Report,

PB88-130331 700.148 PC A03/MF A01

PB88-131677

Investigation of a Ray-Mode Representation of the Green's
Function in a Rectangular Cavity.

PB88-131677 700,773 PC A03/MF A01

PB88-132535

Method and Apparatus Relating to Specimen Cells for

Scanning Electron Microscopes.
PATENT-4 705 949 701,263 Not available NTIS

PB88-134523

Split Rail Parallel Gripper.

PB88-1 34523

PB88-134531

Single-Ply Standards on the Way.
PB88-1 34531 700,125 Not available NTIS

PB88-1 34549

XPS (X-ray Photoelectron Spectroscopy) Searchlight Effect
A New Analytical Tool for Layered Structures, Epitaxy, and
I ntsrf3C6S
PB88- 134549 700.500 Not available NTIS

PB88-134556

X-ray Photoelectron and Auger Electron Forward Scatter-

ing: A Structural Probe for Studying Ultrathin Epitaxial Films
and Interfaces (Summary Abstract).

PB88-1 34556 701,513 Not available NTIS

PB88-134564

Imaging Properties and Energy Aberrations of a Double-
Pass Cylindrical-Mirror Electron Energy Analyzer.

PB88-1 34564 700,501 Not available NTIS

PB88- 134572

Excitation Mechanisms in Vibrational Spectroscopy of Mole-
cules on Surfaces.

PB88-1 34572 700,229 Not available NTIS

PB88-134580

What Is the Essential Physics of Mass Loss from Late-Type

Stars.

PB88-1 34580 700,056 Not available NTIS

PB88-134598

Effect of Orbital Alignment on the Forward and Reverse
Electronic Energy Transfer Ca(4s5p singlet P(1)) -v M (Re-

versible Process) Ca(4s5p triplet P(J)) -i- M with Rare

PB88-i 34598 700.502 Not available NTIS

PB88-134606

Relaxation of an Unattached Chain in a Cross-Linked Net-

work: A Span Analysis of Reptation.

PB88- 134606 700.646 Not available NTIS

PB88-134614

Report on State of the Art in Titanium Castings.

PB88-134614 701,301 Not available NTIS

PB88-134622

Non-Equilibrium Mechanical Response of a Cross-Linked
Network.
PB88-1 34622 701,152 Not available NTIS

PB88-1 34630

Molecular Mechanism of Deformation in Epoxies~A Neu-
tron Scattering Study.

PB88-134630 701,224 Not available NTIS

PB88-134648

Continuous-Time Random Walk Description of the Non-
Equilibrium Mechanical Response of Cross-Linked Elas-

tomers.

PB88-134648 701,153 Not available NTIS

PB88-134655

Calcium Phosphate Formation in Aqueous Suspensions of

Anionic Liposomes.
PB88-1 34655 701,270 Not available NTIS

PB88-134663

Dielectric Phantoms for Electromagnetic Radiation.

PB88-134663 701,281 Not available NTIS

PB88-134671

Coronene as a Model of Charcoal: Calibration of the

Carbon- 13 NMR Shift Tensor to Count Carbon Atoms at

the Plane Edge.
PB88-134671 700,282 Not available NTIS

PB88-134689

Simple Correction Procedure for Continuum Fluorescence.

PB88-1 34689 700,230 Not available NTIS
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PB88-140959

PB88-134697

General Correction (or Fluorescence from Characteristic

Lines.

PB88-134697 700,231 Not available NTIS

PB88-136577

NBS (National Bureau of Standards) Reactor: Summary of

Activities July 1986 througti June 1987.

PB88-136577 701.514 PC A10/!k^F A01

PBB8-137062

Engineering Properly Data--A National Priority.

PB88-137062 700.008 Not available NTIS

PB88-137070

Clinical Electrolyte Potentiometry: Sources of Error, Refer-

ence Methods and Materials.

PB88-137070 701.279 Not available NTIS

PB88- 137088

Immunoreactor-Based Flow Injection Analysis System.
PB88-137088 701.271 Not available NTIS

PB88-137096

USA Adopts Standard Economic Analyses.

PB88-1 37096 700.171 Not available NTIS

PB88-137104

Subcommittee E06.81 on Building Economics.
PB88-137104 700.172 Not available NTIS

PB88-137112

Interaction of Flows with the Crystal Melt Interface.

PB88-137112 701,515 Not available NTIS

PB88-137120

National Bureau of Standards' International Relations.

PB88-137120 700.075 Not available NTIS

PB88-138227

Life-Cycle Costing Manual for the Federal Energy Manage-
ment Program: A Guide for Evaluating the Cost Effective-

ness of Energy Conservation and Renewable Energy
Projects for New and Existing Federally Owned and Leased
Buildings and Facilities,

PB88-138227 700.901 PC A13/MF A01

PB88-138367

NBS (National Bureau of Standards) Measurement Serv-
ices: Platinum Resistance Thermometer Calibrations.

PB88-138367 700.973 PC A16/MF A01

PB88-138516

Journal of Research of the National Bureau of Standards,
Volume 92, Number 6, November-December 1987.
PB88-138516 701.540 PC A04/MF A01

PB88-138524

Transient Impact Response of Thick Circular Plates,

PB88-138524 701.541
(Order as PB88-138516, PC A04/MF A01)

PB88-138S32

Transient Impact Response of Plates Containing Flaws,
PB88-1 38532 701.542

(Order as PB88-1 38516, PC A04/MF A01)

PB88-138540

Low Noise Cascode Amplifier.

PB88-1 38540 700.761
(Order as PB88-138516, PC A04/MF A01)

PB88-138722

Review of Eddy Current Research at the National Bureau of

Standards in Boulder, Colorado.
PB88-1 38722 700,990 Not available NTIS

PB8B-138730

AC Susceptibility Measurements Near the Critical Tempera-
ture of a Y-Ba-Cu-0 Superconductor.
PB88-1 38730 701.516 Not available NTIS

PB88-138748

Simultaneous Measurement of Light Emission, Current
Pulses and Growth of Prebreakdown Streamers in Hexane.
PB88-1 38748 700.885 Not available NTIS

PB88-138755

High Accuracy, 10 Hz - 1 MHz Automatic AC Voltage Cali-

bration System.
PB88-1 38755 700,762 Not available NTIS

PBB8-138763

Techniques for Measuring the Shielding Effectiveness of

Materials.

PB88-1 38763 700.886 Not available NTIS

PB88-138771

Shielding Effectiveness Measurements Using an Apertured
TEM Cell in a Reverberation Chamber.
PB88-138771 700.887 Not available NTIS

PB88-138789

Preliminary Evaluation of Reverberation Chamber Method
for Pulsed RF Immunity Testing.

PB88-1 38789 700,888 Not available NTIS

PB88-1 38797

Measuring Electromagnetic Interference. Part 1. Open-Field
Sites and TEM Cells.

PB88-1 38797 700,889 Not available NTIS
PB88-1 38805

Alternative EMI (Electromagnetic Interference) Measure-
ment Techniques for Microelectronic Circuits.

PB88-1 38805 700,820 Not available NTIS

PB88-138813

Stability Measurements of Ku-Band Spread Spectrum
Equipment Used for Two-Way Time Transfer.

PB88-138813 700.647 Not available NTIS

PB88-138821

Millisecond Pulsar Rivals Best Atomic Clock Stability.

PB88-138821 701.636 Not available NTIS

PB88- 138839

Status: Interlaboratory Electromigration Experiment.
PB88-138839 700.821 Not available NTIS

PB88- 138847

Measurements for VLSI Models.
PB88-1 38847 700.822 Not available NTIS

PB88-138854

Metrological Challenges in Semiconductor Technology:
Electrical Measurements of Dimensions and Materials Prop-
erties Using Integrated Circuit Test Structures.

PB88-1 38854 700.823 Not available NTIS

PB88-138862

Beginning at a Government Agency.
PB88-138862 700.076 Not available NTIS

PB88-138870

Heat Transfer in Compartment Fires near Regions of Ceil-

ing Jet-Wall Impingement.
PB88-138870 700.173 Not available NTIS

PB88-138888

Toxicological Interactions between Carbon Monoxide and
Carbon Dioxide.

PB88-138888 701.324 Not available NTIS

PB88- 138896

Analysis of a Laminar Vortex Shedding Behind a Circular

Cylinder by Computer-Aided Flow Visualization.

PB88- 138896 701,380 Not available NTIS

PB88- 138904

Thermodynamics of the Conversion of Aqueous L-Aspartic

Acid to Fumaric Acid and Ammonia.
PB88-1 38904 701,272 Not available NTIS

PB88-138912

Viscous Flow in the Stress Ensemble.
PB88-138912 701,381 Not available NTIS

PB88-13S920

Extinction Coefficient of H2CC((sup 3)B(sub2)) at 137 nm.
PB88- 138920 700,503 Not available NTIS

PB88-1 38938

Alternatives for Sensing Tool Wear in Peripheral and Slot

End-Milling.

PB88- 138938 701,088 Not available NTIS

PB88-138953

Calculation of Helium Plasma Satellites in Turbulent Plas-

mas.
PB88-138953 701,442 Not available NTIS

PB88-138961

Recovering Files from a Damaged Files-1 1 Disk.

PB88-1 38961 700,685 Not available NTIS

PB88-138979

Position Location Using Sequential GPS Measurements.
PB88-138979 701,337 Not available NTIS

PB88-138987

Survey and Compilation of Stopping Power Data Conducted
by the International Commission on Radiation Units and
Measurements.
PB88-138987 701,637 Not available NTIS

PB88-138995

New Experiments on the Langmuir Film Balance.
PB88-1 38995 700,232 Not available NTIS

PB88-139001

Plan for the Development of Test Procedures for Differen-

tial Temperature Controllers Used in Solar Energy Systems.
PB88-139001 700,913 Not available NTIS

PB88-139019

Programming a Hierarchical Robot Control System.
PB88-139019 701.071 Not available NTIS

PB88-139027

Silicon Photodiode Physics as a Basis for Accurate Radio-
metry.

PB88-139027 700.770 Not available NTIS

PB88-13903S

Linacs for Microtrons and Pulse Stretchers.

PB88-1 39035 701.638 Not available NTIS

PB88-139043

Spin Density Waves in Cu-Mn.
PB88-139043 701,517 Not available NTIS

PB88-1390S0

Reentrant Spin-Glass Order Parameter in

(Fe(0.3)Ni(0.7))75P1 6B6AI3.
PB88-139050 701,518 Not available NTIS

PB88-139068

Monte Carlo Simulation of Dilute Magnetic Semiconductors
for High Concentrations of the Magnetic Component.
PB88-139068 701,519 Not available NTIS

PB88-139076

Long-Range Incommensurate Spin State in Dilute YGd
Alloys.

PB88-139076 701.520 Not available NTIS

PB88-1 39084

Periodic and Quasiperiodic Crystals.

PB88-1 39084 701.521 Not available NTIS

PB88-139092

Pauling's Model Not Universally Accepted.

PB88-1 39092 701,522 Not available NTIS

PB88-139100

Information Resource Dictionary System.
PB88-139100 700,001 Not available NTIS

PB88-139118

Elemental Characterization of the National Bureau of

Standards Milk Powder Standard Reference Material by In-

strumental and Radiochemical Neutron Activation Analysis.

PB88-139118 700,504 Not available NTIS

PB88-139126

Examination of (10)B(n,He) and (6)Li(n,He) Cross Section
Measurements in Reactor Physics Benchmarks.
PB88-139126 701,359 Not available NTIS

PB88-139134

Wide Plate Crack Arrest Testing.

PB88-139134 701,353 Not available NTIS

PB88-139142

Screening the Performance of Organic Insulators under
Cryogenic Neutron Irradiation.

PB88-139142 700,774 Not available NTIS

PB88-139159

Residual Stress Determination in Aluminum Using Electro-

magnetic Acoustic Transducers.
PB88-139159 701,208 Not available NTIS

PB88-139167

New Video-Optical Method for Whole-Field Strain Measure-
ments.
PB88-139167 700,974 Not available NTIS

PB88-139175

Effects of Deoxidation Practice on the Transformation Be-
havior and Toughness of Steel Welds.
PB88-139175 701.041 Not available NTIS

PB88-140165

lUE Spectra of Flares on AU Mic.

PB88-140165 700,057 Not available NTIS

PB88-140173

Correcting Observed Stellar Lyman Alpha Profiles for the
Effects of Interstellar Absorption and Geocoronal Emission.
PB88-140173 700,058 Not available NTIS

PB88-140181

lUE Study of the Very Local Interstellar Medium.
PB88-140181 700,059 Not available NTIS

PB88-140199

Activity in Warm Stars: lUE Observations of Early F Dwarfs.
PB88-140199 700,060 Not available NTIS

PB88- 140207

TZ Fornacis-An Eclipsing Capella-Like System Observed
with the lUE.

PB88-1 40207 700.061 Not available NTIS

PB88-140850

Ultraviolet Absorption Spectroscopy of Dissociating Mole-
cules: Effects of Cluster Formation on the Photodissocia-
tion of CH3I.
PB88-140850 700,505 Not available NTIS

PB88-140868

Steady State Cooling Flow Models for Normal Elliptical Gal-
axies.

PB88-140868 700.062 Not available NTIS

PB88-140876

Simple Cooling Flow Model for X-ray Coronae Around Ellip-

tical Galaxies.

PB88-1 40876 700,063 Not available NTIS

PB88-140884

Slit Jet IR Absorption Spectroscopy of Molecular Complex-

PB88- 140884 700,283 Not available NTIS

PB88-140892

Particle Acceleration at Shocks: A Monte Carlo Method.
PB88-1 40892 700,064 Not available NTIS

PB88-140900

Laser Determinations of 'Hot Band' Quantum "fields: Br*
doublet P(1/2) Formation in the Continuum Absorption of

Br2 at 510-550 nm.
PB88-1 40900 700,506 Not available NTIS

PB88-140918

Electron Injection by Relativistic Protons in Active Galactic
Nuclei.

PB88-140918 700.065 Not available NTIS

PB88-140926

Doppler-Free Lineshapes.
PB88-140926 701.428 Not available NTIS

PB88-140934

SANS (Small Angle Neutron Scattering) and SAXS (Small
Angle X-ray Scattering) Studies on Molecular Conformation
of a Block Polymer in Microdomain Space. 2. Contrast
Matching Technique.
PB88-1 40934 700,589 Not available NTIS

PB88-140942

Relationship of Intrinsic Viscosity of Polymer Solutions to

Molecular Weight.
PB88-140942 700,590 Not available NTIS

PB88-140959

Micro-Electrode Techniques for the Analysis of Oral Fluids.

PB88-140959 701,302 Not available NTIS
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PB88-140967

Motion of Polymers Near Surfaces.
PB88-1 40967 700,591 Not available NTIS

PB88-140975

Some Observations on Tool Sharpness and Sub-Surface
Damage in Single Point Diamond Turning.

PB88-1 40975 701,050 Not available NTIS

PB8S-140983

Studies of Collision-Induced Emission in the Fundamental
Vibraton-Rotation Band of H2*.
PB88-140983 700,507 Not available NTIS

PB88-140991

Vibrational Anomalies and Dynamic Coupling in Hydrogen-
Bonded Van Der Waals Molecules.
PB88-1 40991 700,284 Not available NTIS

PB88-141007

Structure and Dynamics of Weakly Bound Molecular Com-
plexes.

PB88-141007 700,285 Not available NTIS

PB88-141015

Microwave Spectrum of the Ar...Vinyl Cyanide Van Der
Waals Complex.
PB88-141015 700,508 Not available NTIS

PB88-141023

Standardization of Carbon-14 by 4 pi beta Liquid Scintilla-

tion Efficiency Tracing with Hydrogen-3.
PB88-141023 701,339 Not available NTIS

PB88-141031

Nuclear Data for Biomedical Applications.

PB88-141031 701,317 Not available NTIS

PB88-141049

Further Results on Generalized Elliptic-Type Integrals.

PB88-141049 701,239 Not available NTIS

PB88-141056

Effect of Air Scatter on Calibration of Instruments for De-
tecting Neutrons.
PB88-141056 701,318 Not available NTIS

PB88-141064

Development of the Dual Thin Scintillator (DTS) in the 1 -i-

2 Coincidence Configuration as a Neutron Spectrometer.
PB88-141064 701,348 Not available NTIS

PB88-141072

Microstructural Characterization by Small Angle Neutron
Scattering.

PB88-141072 701,172 Not available NTIS

PB88-141080

Measurement of Electric Field and Ion-Related Quantities.

PB88-141080 701,639 Not available NTIS

PB88-141098

Role of Surface Forces in Fracture.

PB88-1 41 098 701, 1 16 Not available NTIS

PB88-141106

High Resolution Radiography: Applications to Biomedical
Imaging.

PB88-141106 700,080 Not available NTIS

PB88-141114

Fracture Mechanisms in Lead Zirconate Titanate Ceramics.
PB88-141 114 701, 1 17 Not available NTIS

PB88-141122

Electrical Failures Due to Cracks in Multilayer Ceramic Ca-
pacitors.

PB88-141122 700,792 Not available NTIS

PBe8-141130

NBS (National Bureau of Standards) Assistance to OSI
(Open Systems Interconnection) Product Development.
PB88-1 41 1 30 700, 706 Not available NTIS

PB88-141148

Accurate Spectroscopy of Single-Electron and Single-Va-
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Commercial Piping of Perfluoroalkoxy Fluorocarbon Resin
and of Ethylene-Chlorotrifluoroethylene Fluoropolymer
Resin.
PB88-1 52798 700.829 Not available NTIS

PB88-1S2806

Halomethylenes: Effects of Halogen Substitution on Abso-
lute Heats of Formation.
PB88-1 52806 700,292 Not available NTIS

PB88-152814

Operation of an Ion Counter in the Ground Plane under a
Monopolar High-Voltage Line.

PB88-152814 700.892 Not available NTIS

PB88-1 52822

Proton Affinity of H2Se, SeCO and H2CSe and Reactions
of Positive Ions with H2Se.
PB88- 152822 700.546 Not available NTIS

PB88-152830

Automated Thermal Voltage Converter Intercomparisons.

PB88-1 52830 700,763 Not available NTIS

PB88-152848

Complex Admittance of a Lossy Coaxial Open Circuit with a
Hollow Center Conductor.
PB88-1 52848 700.777 Not available NTIS

PB88-1 52855

Dynamic Performance of Digital Recorders Used for Moni-
toring High Voltage Impulse Tests.

PB88-1 52855 700.893 Not available NTIS

PB88-152863

Direct Laboratory Determination of the (187)Re Half-Life.

PB88-152863 701,651 Not available NTIS

PB88-152871

Source Apportionment of Carbonaceous Combustion Prod-
ucts by Micro-Radiocarbon Measurements for the Integrat-

ed Air Cancer Project (lACP).

PB88-1 52871 700.934 Not available NTIS

PB88-152889

Urban Atmospheric (14)CO and (14)CH4 Measurements by
Accelerator Mass Spectrometry.
PB88-1 52889 700,935 Not available NTIS

PB88-152897

Incremental Reconstruction of 3D Scenes from Multiple,

Complex Images.
PB88-1 52897 700,714 Not available NTIS

PB88-15290S

Incrementally Constructing a Spatial Representation Using
a Moving Camera.
PB88-152905 701,076 Not available NTIS

PB88-152913

Real-Time Cooperative Interaction between Structured-Light

and Reflectance Ranging for Robot Guidance.
PB88-152913 701.077 Not available NTIS

PB88-152921

Rotation and Translation of Objects Represented by Oc-

PB88-1 52921 701.078 Not available NTIS

PB88-1 52939

Repeatability Measurements of a Vision Servoed Manipula-
tor Using an Optoelectronic Remote 3D Tracking System.
PB88-1 52939 701,079 Not available NTIS

PB88-152947

Experimental Studies of Surface Magnetism with Polarized

Electrons.

PB88-1 52947 701,533 Not available NTIS

PB88-1529S4

Free Radical-Induced Cross-Linking of Polydeoxythymidylic
Acid in Deoxygenated Aqueous Solution.

PB88-1 52954 701.322 Not available NTIS

PB88-152962

One-Electron Redox Potentials of Purines and Pynmidines.
PB88-1 52962 700,547 Not available NTIS

PB88-152970

One-Electron Redox Reactions of Pyrazolin-5-Ones. A
Pulse Radiolysis Study of Antipyrine and Analogues.
PB88-1 52970 701,308 Not available NTIS

PB88-1 52988

Use of an Optical Multi-Channel Analyzer for Recording Ho-
sorption Spectra of Short-Lived Transients.

PB88-1 52988 700,311 Not available NTIS

PB88-1 52996

Mutual Diffusion Constant of Binary, Isotopic Hard-Sphere
Mixtures: Molecular Dynamics Calculations Using the

Green-Kubo and Steady-State Methods.
PB88-1 52996 700,548 Not available NTIS

PB88-1S3002

Phase Equilibrium in Neariy Monodisperse Fluids.

PB88-1 53002 700,549 Not available NTIS

PB88-1S3010

Algorithm HFFT - High-Order Fast-Direct Solution of the

Helmholtz Equation.

PB88-1 53010 701.242 Not available NTIS

PB88-153028

Fourth-Order-Accurate Fourier Method for the Helmholtz
Equation in Three Dimensions.
PB88-153028 701.243 Not available NTIS

PB88-153036

LP-Based Combinatorial Problem Solving.

PB88-153036 701.250 Not available NTIS

PB88-153044

Status of the NBS (National Bureau of Standards) Guide to

Available Mathematical Software.

PB88-1 53044 701,244 Not available NTIS

PB88-153051

Accurate Remote Measurement of Robot Trajectory

Motion.

PB88-153051 701,080 Not available NTIS

PB88-153069

Comparison between Two Theories of Plasticity.

PB88-153069 701.545 Not available NTIS

PB88-1 53077

Describing a Robot's Workspace Using a Sequence of

Views from a Moving Camera.
PB88-153077 701,081 Not available NTIS

PB88-153085

Fast, Three-Dimensional, Collision-Free Motion Planning.

PB88-153085 701,082 Not available NTIS
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NTIS ORDER/REPORT NUMBER INDEX
PB88-1 56724

700,175 PCA03/MFA01

PB88-153333

Analytical Methods for Fire Safety Design.

PB88- 153333

PB88-1 53341

Transient Cooling of a Hot Surface by Droplets Evapora-

tion, Match 1986-March 1987,

PB88-1 53341 700,949 PC A05/t«1F A01

PB88-153358

Study of Die Polisfiing for United States Mint Pfiase 3.

PB88-153358 701,051 PC A03/MF A01

PB88-153622

Institute for Materials Science and Engineering, Fracture

and Deformation Division: Technical Activities 1987.

PB88-1 53622 700,991 PC A05/MF A01

PB88-153630

Barriers Encountered by U.S. Exporters of Telecommunica-
tions Equipment,
PB88-1 53630 700,184 PC A04/MF A01

PB88-153648

Expected 0(N) and 0(N sup 4/3) Algorithms for Construct-

ing Voronoi Diagrams in Two and Three Dimensions,

PB88-1 53648 701,245 PC A03/MF A01

PB88-1 53655

Institute for Materials Science and Engineering, Nonde-
structive Evaluation: Technical Activities 1987,

PB88-1 53655 700,992 PC A05/MF A01

PB88-153663

Draft Stable Implementation Agreements for Open Systems
Interconnection Protocols. NBS (National Bureau of Stand-

ards) Workshop for Implementors of Open Systems Inter-

connection. Version 1 , Edition 0,

PB88-153663 700,691 PC A12/MF A01

PB88-153671

Indoor Air Quality Modeling, Phase 2 Report. Residential

Indoor Air Quality Simulation,

PB88-1 53671 700,936 PC A08/MF A01

PB88-1 53689

Three and Five Axis Laser Tracl^ing Systems.
PATENT-4 714 339 700,719 Not available NTIS

PB88-1 53697

System of Hardware and Software Developed for Size Ex-

clusion Chromatography,
PB88-1 53697 700,237 PC A07/MF A01

PB88-1 53705

Computer Software for the Computation of the Scattered
l^ield and the Optical Microscope Image of Line Objects
Patterned in Thick Layers,

PB88-153705 701,066 PC A05/MF A01

PBe8-153713

Ongoing Implementation Agreements for Open Systems
Interconnection Protocols. NBS (National Bureau of Stand-
ards) Workshop for Implementors of Open Systems Inter-

connection,
PB88-153713 700,692 PC A08/MF A01

PB88-153721

Calculations of Maximum Allowable Heat Losses for Vari-

ous Shallow Trench Heat Distribution Systems,
PB88-153721 700,915 PC A06/MF A01

PB88-153739

Standards for Building Materials, Equipment and Systems
Used in Detention and Correctional Facilities.

PB88-1 53739 700,128 PC A06/MF A01

PB88-153747

NBS (National Bureau of Standards) Measurement Serv-
ices: Photometric Calibrations.

PB88-1 53747 701,433 PC A05/MF A01

PB88-153754

Data Bases Available at the National Bureau of Standards
Research Information Center (Sixth Edition),

PB88-153754 701,015 PC A07/MF A01

PB88-1 53762

National Bureau of Standards Programmers Guide for the
Field Material-Handling Robot (FMR),
PB88-153762 701,083 PC A04/MF A01

PB88-1 53770

SEES (Strength Evaluation of Existing Structures): An
Expert System for the Strength Evaluation of Existing Struc-

tural Members.
PB88-1 53770 701,546 PC A07/MF A01

PB88-153788

Corrosion Evaluation of Underground Telephone Cable
Shielding Materials,

PB88-1 53788 701,148 PC A06/MF A01
PB88-1 53796

Model for Molten Salt Corrosion of (Co,Cr)-Based Superal-
loys.

PB88-153796 701,149 PC A05/MF A01
PB88-1S3804

Summaries of Center for Fire Research (of the National
Bureau of Standards) In-House Programs and Grants -

1987,
PB88-1 53804 700,176 PC A09/MF A01

PB88-153812

Algorithm for the Mass-Loss Rate of a Burning Wall,

PB88-153812 700,177 PC A03/MF A01

PB88-153911

Automatic Frequency Response of Frequency-Modulated
Generators Using the Bessel Method.

PB88-1 53911 700.764 Not available NTIS

PB88-1 53929

Chemically Modified Electrode Sensors.

PB88-1 53929 700,550 Not available NTIS

PB88-153937

Monitoring Elastic Stiffness Degradation in Graphite/Epoxy
Composites.
PB88-1 53937 701.142 Not available NTIS

PB88-153945

Tunable Far Infrared Laser Spectroscopy.

PB88-153945 700,551 Not available NTIS

PB88-1S3952

Precision Calibration of Phase Meters.

PB88-1 53952 700,894 Not available NTIS

PB88-153960

Scanning Electron Microscope Linewidth Measurement
Standards Program at the National Bureau of Standards.

PB88-1 53960 700,830 Not available NTIS

PB88-153978

Fracture Mechanics Characterization of Crack/Fiber Inter-

actions in Ceramic Matrix Composites.
PB88-1 53978 701,143 Not available NTIS

PB88-153986

Conceptual Design of an Induction Linac for Neutron Re-
S63rch
PB08-153986 701,652 Not available NTIS

PB88-153994

Performance Improvements for ISO Transport.

PB88-1 53994 700,642 Not available NTIS

PB88-1S4000

Performance Improvements for ISO Transport.

PB88-1 54000 700,643 Not available NTIS

PB88-1S4018

Electron Transfer Reactions of Tryptophan and Tyrosine

Derivatives.

PB88-154018 700,552 Not available NTIS

PB88-154026

Characterization of Alumina Powder Using Multiple Small

Neutron Scattering. 1. Theory.

PB88-1 54026 701,534 Not available NTIS

PB88-154034

Characterization of Alumina Powder Using Multiple Small

Angle Neutron Scattering. 2. Experiment.
PB88-1 54034 701,535 Not available NTIS

PB88-154042

Microstructural Analysis of Hardened Alite Paste. 1 . Porosi-

ty-

PB88-1 54042 701,180 Not available NTIS

PB88-154059

Microstructural Analysis of Hydrated Alite Paste. 2. Micros-

copy and Reaction Products.

PB88-154059 701,181 Not available NTIS

PB88-154S70

Silicon Photodiode Detector for Fluorescence EXAFS (Ex-

tended X-ray Absorption Fine-Structure).

PB88-1 54570 700,238 Not available NTIS

PB88-154588

Secondary Charged Particle Spectra and Kerma Calcula-

tions.

PB88-154588 701.323 Not available NTIS

PB88-1 54596

Possibilities for Achieving X-ray Lasing Action by Use of

High-Order Multiphoton Processes.
PB88-1 54596 701,434 Not available NTIS

PB88-1 54604

Wide Plate Crack Arrest Tests: Instrumentation for Dynamic
Strain Measurements.
PB88-1 54604 701,547 Not available NTIS

PB88-154612

Band Structure and Density of States Changes in Heavily

Doped Silicon.

PB88-154612 701,435 Not available NTIS

PB88-1 54638

Experimental Study of Path Independence of the J-lntegral

in an Aluminum Tensile Panel.

PB88-1 54638 701,653 Not available NTIS

PB88-1 54646

Assessing the Credibility of the Calorific Value of Municipal
Solid Waste.
PB88-1 54646 700,940 Not available NTIS

PB88-154745

Reproducibility of Electromigration Measurements.
PB88-1 54745 700,831 Not available NTIS

PB88-155429

Monitoring the Fate of Chlorine from MSW (Municipal Solid

Waste) Sampling through Combustion. Part 1. Analysis of

the Waste Stream for Chlorine.

PB88-1 55429 700,941 Not available NTIS

PB88-15S437

Transport Critical-Current Characteristics of Y1 Ba2Cu30x.
PB88-155437 701,536 Not available NTIS

PB88-155742

AMRF (Automated Manufacturing Research Facility) Data-
base Report Format: Part Model,
PB88-155742 701,035 PC A05/MF A01

PB88-155759

Analysis of the Pressure Rise In Sealed Magazine Fires,

PB88-155759 701.362 PC A03/MF A01

PB88-1 55767

Low Accelerating Voltage Pitch Standard Based on the

Modification of NBS (National Bureau of Standards) SRM
(Standard Reference Material) 484,

PB88-1 55767 700.832 PC A03/MF A01

PB88-155775

Status of Emerging Technologies: An Economic/Techno-
logical Assessment to the Year 2000.
PB88-155775 700.010 PC A03/MF A01

PB88-1 55783

Effect of the Gate Oxide Thickness on the Speed of MOS
Integrated Circuits,

PB88-1 55783 700,833 PC A03/MF A01

PB88-1 55791

Measurement of Shielding Effectiveness of Different Cable
and Shielding Configurations by Mode-Stirred Techniques,
PB88-1 55791 700,778 PC A03/MF A01

PB88-155809

Fire Safety Inspection and Testing of Air Moving Systems,
PB88-1 55809 700.950 PC A03/MF A01

PB88-155817

Flexural and Shear Behavior Reinforced Concrete Beams
during Fire Tests.

PB88-1 5581 7 700, 129 PC A06/MF A01

PB88-155825

Development of Cost Effective Techniques for Alleviating

Water Supply Deficiencies in a Residential Sprinkler

System,
PB88-1 55825 700,107 PC A05/MF A01

PB88-155833

Measurement of Velocity and Temperature Profiles in Low-
Speed, Turbulent Non-Isothermal Flows,

PB88-1 55833 700,630 PC A03/MF A01

PB88-1 55882

Method for Measuring the Effectiveness of Gaseous Con-
taminant Removal Devices. Progress Report,

PB88-1 55882 700,937 PC A03/MF A01

PB88-156070

Preparation of Thin Film Polyvinyiidene Fluoride Shock
Wave Pressure Transducers.
PB88-1 56070 700,794 PC A03/MF A01

PB88-156088

EXITT - A Simulation Model of Occupant Decisions and Ac-
tions in Residential Fires: Users Guide and Program De-
scription,

PB88-1 56088 700, 178 PC A05/MF A01

PB88-156435

Journal of Physical and Chemical Reference Data, Volume
16, Number 4, 1987.
PB88-1 56435 700,553 Not available NTIS

PB88-156443

Thermophysical Properties of Fluids. 2. Methane, Ethane,
Propane, Isobutane, and Normal Butane,
PB88-1 56443 700,554 Not available NTIS

PB88-1S64S0

Methanol Thermodynamic Properties from 176 to 673 K at

Pressures to 700 Bar,

PB88-1 56450 700,555 Not available NTIS

PB88-1 56468

International Equations for the Saturation Properties of Or-

dinary Water Substance,
PB88-1 56468 700,556 Not available NTIS

PB88-156476

Rate Data for Inelastic Collision Processes in the Diatomic
Halogen Molecules. 1 986 Supplement,
PB88-1 56476 700,557 Not available NTIS

PB88-1 56484

Critical Survey of Data on the Spectroscopy and Kinetics of

Ozone in the Mesosphere and Thermosphere,
PB88-1 56484 700.558 Not available NTIS

PB88-156492

Critical Compilation of Surface Structures Determined by
Low-Energy Electron Diffraction Crystallography,

PB88-1 56492 700.559 Not available NTIS

PB88-156500

Viscosity and Thermal Conductivity of Nitrogen for a Wide
Range of Fluid States,

PB88-1 56500 700.560 Not available NTIS

PB88-156690

Compilation of Chemical Kinetic Data for Combustion
Chemistry. Part 2. Non-Aromatic C, H, O, N, and S Contain-

ing Compounds (1983),

PB88-1 56690 700,631 PC A07/MF A01

PB88-156708

Compilation of Elemental Concentration Data for NBS (Na-
tional Bureau of Standards) Clinical, Biological, Geological,

and Environmental Standard Reference Materials.

PB88-1 56708 700,597 PC A23/MF A01

PB88-156716

Silicon-on-lnsulator: A Categorized Bibliography Including

Abstr3cts
PB88-156716 700.834 PC A10/MF A01

PB88-1 56724

Electron and Photon Transport in Multi-Layer Media: Notes
on the Monte Carlo Code ZTRAN,
PB88-156724 701,654 PC A03/MF A01
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PB88-157680

Strategies for Implementing IGES (Initial Graphics Ex-
change Specification) for the Operations of NAVFAC (Naval

Facilities Engineering Command).
PB88-157680 701.017 PC A03/MF A01

PBee-157698

In situ Fluorescence Monitoring of the Viscosities of Parti-

cle-Filled Polymers in Flow.

PB88-1 57698 700.633 PC A03/MF A01

PBe8-157706

Institute for Materials Science and Engineering, Ceramics:
Technical Activities 1 987.

PB88-1 57706 701.126 PC A05/MF A01

PB88-157722

Institute for Materials Science and Engineering. Metallurgy:

Technical Activities 1 987.

PB88-157722 701,215 PC A06/MF A01

PB88-1S9462

Computer Model of Smoke Movement by Air Conditioning

Systems (SMACS),
PB88-1 59462 701,666 PC A03/MF A01

PB88-162490

Stable and Efficient Algorithm for Nonlinear Orthogonal Dis-

tance Regression.
PB88-162490 701,246 Not available NTIS

PB88-162508

International Conference on Chemical Kinetics.

PB88-1 62508 700,561 Not available NTIS

PB88-162524

Gallium Arsenide (GaAs)-Based Photoconductive Switches
for Pulse Generation and Sampling Applications in the Nan-
osecond Regime.
PB88-1 62524 700,895 Not available NTIS

PB88-162S32

Topology of Local Atomic Environments: Implications for

Magnetism and Superconductivity.

PB88-162532 701,537 Not available NTIS
PB88-162557

Limiting Distribution of Least Squares in an Errors-in-Varia-

bles Linear Regression Model.
PB88-1 62557 701,262 Not available NTIS

PB88-162573

Proper Choice of the Lagrangian for a Relativistic Particle in

External Fields.

PB88-1 62573 701,655 Not available NTIS
PBS8-162581

Issue of Sky Conditions.

PB88-162581 700,916 Not available NTIS
PB88-166848

Split Rail Parellel Gripper.

PATENT-4 707 013 701,085 Not available NTIS
REPT-87-11

Transient Cooling of a Hot Surface by Droplets Evapora-
tion, March 1986-March 1987,
PB88-1 53341 700,949 PC A05/MF A01
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APPENDIX A
List of Depository Libraries in the United States

ALABAMA

Alexander City

Alexander City State Junior College Thomas S. Russell Library

(1967)*

Auburn

Auburn University Ralph Brown Draughon Library (1 907)

Birmingham

Birmingham Public Library (1895)

Birmingham-Southern College Library (1932)

Jefferson State Junior College James B. Allen Library (1970)

Miles College C. A. Kirkendoll Learning Resource Center (1 980)

Samford University 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)

Huntsville

University of Alabama in Huntsville 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)

*Year designated.

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 (1963)

Troy

Troy State University Library (1963)

Tuscaloosa

University of Alabama Library (1860) REGIONAL
University of Alabama School of Law Library (1967)

Tuskegee

Tuskegee University Mollis Burke Frissell Library (1907)

ALASKA

Anchorage

Anchorage Law Library (1973)

Anchorage Municipal Libraries Z. J. Loussac Public Library (1978)

University of Alaska at Anchorage Library (1961)

U.S. Department of Interior Alaska Resources Library (1981)

U.S. District Court Library (1983)

Fairbanks

University of Alaska Elmer E. Rasmuson Library (1922)

Juneau

Alaska State Library (1900)

University of Alaska-Juneau Library (1981)

Ketchikan

Ketchikan Community College Library (1970)

AMERICAN SAMOA

Pago Pago

Community College of American Samoa Library (1985)

r1



ARIZONA
Conway

Hendrix College Olin C. Bailey Library (1903)

Coolidge

Central Arizona College (1973)

Flagstaff

Northern Arizona University Library (1937)

Glendale

Glendale Public Library (1986)

Holbrook

Northland Pioneer College (1985)

Mesa

Mesa Public Library (1983)

Phoenix

Department of Library Archives, and Public Records (unknown)

REGIONAL
Grand Canyon College 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 (1 977)

Arizona State University Library (1944)

Tucson

Tucson Public Library (1 970)

University of Arizona Library (1907) REGIONAL

Yuma

Yuma City-County Library (1963)

ARKANSAS

Arkadelphla

Ouachita Baptist University Riley Library (1963)

Batesville

Arkansas College Library (1963)

Clarksvllle

College of the Ozarks Dobson Memorial Library (1 925)

Fayetteville

University of Arkansas Mullins Library (1 907)

University of Arkansas School of Law Library (1 978)

Little Rock

Arkansas State Library (1978) REGIONAL
Arkansas Supreme Court Library (1962)

Little Rock Public Library (1953)

University of Arkansas at Little Rock Library (1973)

University of Arkansas at Little Rock, School of Law Library

(1979)

Magnolia

Southern Arkansas University Magale Library (1956)

Monticello

University of Arkansas at Monticello Library (1 956)

Pine Bluff

University of Arkansas at Pine Bluff Watson Memorial Library (1976)

Russellville

Arkansas Tech University Tomlinson Library (1925)

Searcy

Harding University Beaumont Memorial Library (1963)

State University

Arkansas State University Dean B. Ellis Library (1913)

Walnut Ridge

Southern Baptist College Felix Goodson Library (1 967)

CALIFORNIA

Anaheim

Anaheim Public Library (1963)

Arcadia

Arcadia Public Library (1 975)

Areata

Humboldt State University Library (1963)



Bakersfield

California State College Bakersfiedl Library (1974)

Kern County, Beale Memorial Library (1943)

Berkeley

University of California General Library (1907)

University of California Law Library (1 963)

Carson

California State University Dominguez Hills Educational Resources

Center (1973)

Carson Regional Library (1973)

Chico

California State University Merriam Library (1 962)

Claremont

Claremont Colleges' Libraries Honnold Library (1913)

Compton

Corripton Public Library (1972)

Culver City

Culver City Library (1966)

Davis

University of California Shields Library (1953)

University of California at Davis Law Library (1972)

Downey

Downey City Library (1963)

Fresno

California State University, Fresno, Henry Madden Library (1962)

Fresno County Free Library (1920)

Fullerton

California State University at Fullerton Library (1963)

Western State University College of Law Library (1 984)

Garden Grove

Garden Grove Regional Library (1963)

Gardena

Gardena Public Library (1 966)

Hayward

California State University at Hayward Library (1963)

Huntington Park

Huntington Park Library (1970)

Inglewood

Inglewood Public Library (1963)

Irvine

University of California at Irvine General Library (1963)

La Jolla

University of California at San Deigo Central University Library (1963)

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 at Los Angeles John F. Kennedy Memorial

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 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 9th Circuit Library (1981)

Whittier College School of Law Library (1978)

Malibu

Pepperdine University Payson Library (1963)

Menio Park

Department of Interior 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

California State University at Northridge, Oviatt Library (1958)



Norwalk

Norwalk Regional Library (1973)

Oakland

Mills College Library (1966)

Oakland Public Library (1923)

Ontario

Ontario City Library (1974)

Palm Springs

Palm Springs Public Library (1980)

Pasadena

California Institute of Technology Millikan Memorial Library (1933)

Pasadena Public Library (1963)

Pleasant Hill

Contra Costa County Library (1 964)

Redding

Shasta County Library (1956)

Redlands

University of Redlands Armacost Library (1933)

Redwood City

Redwood City Public Library (1 966)

Reseda

West Valley Regional Branch Library (1966)

Richmond

Richmond Public Library (1943)

Riverside

Riverside City and County Public Library (1 947)
University of California at Riverside Library (1963)

Sacramento

California State Library (1895) REGIONAL
California State University at Sacramento Library (1 963)
Sacramento County Law Library (1963)

Sacramento Public Library (1880)

University of the Pacific McGeorge School of Law Library (1978)

San Bernardino

San Bernardino County Law Library (1984)

San Bernardino County Library (1964)

San Diego

San Diego County Law Library (1973)

San Diego County Library (1966)

San Diego Public Library (1895)

San Diego State University Library (1962)

University of San Diego Kratter Law Library (1967)

San Francisco

Golden Gate University School of Law Library (1979)

Hastings College of Law Library (1972)

San Francisco Public Library (1889)

San Francisco State University J. Paul Leonard Library (1955)

Supreme Court of California Library (1 979)

U.S. Court of Appeals Ninth Circuit Library (1971)

University of San Francisco Richard A. Gleeson Library (1963)

San Jose

San Jose State University Library (1962)

San Leandro

San Leandro Community Library Center (1961)

San Luis Obispo

California Polytechnic State University Robert E. Kennedy Library

(1969)

San IMateo

College of San Mateo Library (1987)

San Rafael

Marin County Free Library (1 975)

Santa Ana

Orange County Law Library (1975)

Santa Ana Public Library (1 959)

Santa Barbara

University of California at Santa Barbara Library (1960)

Santa Clara

University of Santa Clara Orradre Library (1 963)

Santa Cruz

University of California at Santa Cruz McHenry Library (1963)

Santa Rosa

Sonoma County Library (1896)

Stanford

Stanford University Libraries (1895)

Stanford University Robert Crown Law Library (1 978)

Stockton

Public Library of Stockton and San Joaquin County (1884)
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Thousand Oaks

California Lutheran College Library (1 964)

Torrance

Torrance Public Library (1969)

Turlock

California State University Stanislaus Library (1964)

Vallejo

Solano County Library John F. Kennedy Library (1 982)

Valencia

Valencia Regional Library (1972)

Ventura

Ventura County Library Services Agency (1 975)

Visalia

Tulare County Free Library (1 967)

Walnut

Mount San Antonio College Educational Resources Library Center

(1966)

West Covina

West Covina Regional Library (1966)

Whittier

Whittier College Wardman Library (1963)

COLORADO

Alamosa

Adams State College Library (1 963)

Aurora

Aurora Public Library (1984)

Boulder

University of Colorado at Boulder Norlin Library (1879) REGIONAL

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 State Library (unknown)

Colorado Supreme Court Library (1978)

Denver Public Library (1884) REGIONAL
Department of the Interior Library (1962)

Regis College Dayton Memorial Library (1915)

U.S. Court of Appeals Tenth Circuit 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 Mines Arthur Lakes Library (1939)

Grand Junction

Mesa College Lowell Heiny Library (1978)

Mesa County Public Library (1 975)

Greeley

University of Northern Colorado James A. Michener Library (1 966)

Gunnison

Western State College Leslie J. Savage Library (1 932)

La Junta

Otero Junior College Wheeler Library (1 963)

Lakewood

Jefferson County Public Library Lakewood Library (1968)

Pueblo

Pueblo Library District (1893)

University of Southern Colorado Library (1 965)

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 (1967)

Danielson

Quinebaug Valley Community College Audrey P. Beck Library (1975)



Enfield Wilmington

Enfield Central Library (1 967)

Hartford

Connecticut State Library (unknown) REGIONAL
Hartford Public Library (1945)

Trinity College Library (1895)

University of Connecticut School of Law Library (1 978)

Middletown

Wesleyan University Olln Library (1906)

Mystic

Mystic Seaport tvluseum, Inc., G. W. Blunt White Library (1964)

New Britain

Central Connecticut State University Elihu Burritt Library (1 973)

New Haven

Southern Connecticut State University Hilton C. Buley Library (1968)

Yale Law Library (1981)

Yale University Seeley G. Mudd Library (1859)

New London

Connecticut College C. E. Shain Library (1926)

U.S. Coast Guard Academy Library (1939)

Stamford

Ferguson Library (1973)

Storrs

University of Connecticut Homer Babbidge Library (1 907)

Waterbury

Post College Traurig Library (1977)

Silas Bronson Public Library (1869)

West Haven

University of New Haven Peterson Library (1971)

DELAWARE

Dover

Delaware State College William C. Jason Library (1 962)
State Law Library in Kent County (unknown)

Georgetown

Delaware Technical and Community College Library (1968)

Sussex County Law Library (1976)

Newark

University of Delaware Library (1907)

Delaware Law School Library (1976)

New Castle County Law Library (1974)

DISTRICT OF COLUMBIA

Washington

Administrative Conference of the United States Library (1972)

Advisory Commission on Intergovernmental Relations Library (1977)

American University Washington College of Law Library (1983)

Catholic University of America Robert J. White Law Library (1979)

Comptroller of the Currency Library (1986)

Department of the Army Pentagon Library ANRAL(1969)
Department of Commerce Library (1 955)

Department of Health and Human Services Library (1954)

Department of Housing and Urban Development Library (1969)

Department of the Interior Library Natural Resources Library (1895)

Department of Justice Main Library (1895)

Department of Labor Library (1976)

Department of the Navy Library (1895)

Department of State Library (1895)

Department of State Law Library (1966)

Department of Transportation Main Library (1982)

Department of Transportation, U.S. Coast Guard Law Library (1982)

Department of the Treasury Library (1895)

District of Columbia Court of Appeals Library (1981)

District of Columbia Public Library (1943)

Equal Employment Opportunity Commission Library (1984)

Executive Office of the President, Office of Administration, Library &
Information Service Division (1965)

Federal Deposit Insurance Corporation Library (1972)

Federal Election Commission Law Library (1975)

Federal Energy Regulatory Commission Library (1983)

Federal Labor Relations Authority Law Library (1982)

Federal Mine Safety & Health Review Commission Library (1979)

Federal Reserve System Board of Governors Research Library

(1978)

Federal Reserve System Law Library (1976)

General Accounting Office Technical Library (1 974)

General Services Administration Library (1975)

Georgetown University Library (1969)

Georgetown University Law Center Fred O. Dennis Law Library

(1978)

George Washington University Melvin Gelman Library (1983)

George Washington University National Law Center Jacob Burns Law
Library (1978)

Library of Congress Congressional Research Service (1978)

Library of Congress Serial and Government Publications (1 977)

Merit Systems Protection Board Library (1979)

National Defense University Library (1895)

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 Service Library (1895)

U.S. Senate Library (1979)

U.S. Supreme Court Library (1978)

University of the District of Columbia Library (1 970)

Veterans' Administration Central Office Library (1967)

FLORIDA

Boca Raton

Florida Atlantic University S. E. Wimberly Library (1963)
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Clearwater

Clearwater Public Library (1 972)

Orlando

University of Central Florida Library (1966)

Coral Gables

University of Miami Library 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 (1967)

Nova University, Center for Study of Law/Law Library (1967)

Fort Pierce

Indian River Comunity College Library (1975)

Gainesville

University of Florida College of Law Library (1978)

University of Florida Libraries (1907) REGIONAL

Jacksonville

Haydon Burns Public Library (1914)

Jacksonville University Swisher Library (1962)

University of North Florida Thomas G. Carpenter Library (1972)

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 (1966)

Port Charlotte

Charlotte County Library System (1973)

Saint Petersburg

Saint Petersburg Public Library (1965)

Stetson University College of Law Charles A. Dana Library (1975)

Sarasota

Selby Public Library (1 970)

Tallahassee

Florida Agricultural and Mechanical University Coleman Memorial

Library (1936)

Florida State University College of 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 Merl Kelce Library (1953)

Winter Park

Rollins College Olin Library (1 909)

Melbourne

Florida Institute of Technology Library (1963)

Miami

Florida International University Library Tamiami Campus (1 970)
Miami-Dade Public Library (1952)

North Miami

Florida International University North Miami Campus Library (1977)

Opa Locka

St. Thomas University Library (1977)

GEORGIA

Albany

Dougherty County Public Library (1964)

Americus

Georgia Southwestern College James Eari Carter Library (1966)

Athens

University of Georgia Libraries (1970) 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 School of Law Library (1968)

Emory University Woodnjff Library (1 928)

Georgia Institute of Technology Price Gilbert Memorial Library (1963)

Georgia State Library (unknown)

Georgia State University William Russell Pullen Library (1970)

Georgia State University College of Law Library (1983)

U.S. Court of Appeals 11th Circuit Library (1980)

Augusta

Augusta College Reese Library (1962)

Medical College of Georgia Library (1 986)

Brunswick

Brunswick-Glynn County Regional Library (1965)

Carrollton

West Georgia College Irvine Sullivan Ingram Library (1962)

Columbus

Columbus College Simon Schwob Merrrarial Library (1975)

Dahlonega

North Georgia College Stewart Library (1939)

Dalton

Dalton Junior College Library (1 978)

Macon

Mercer University Stetson Memorial Library (1964)

Mercer University Walter F. George School of Law Library (1 978)

Marietta

Kennesaw College Library (1 968)

Miiledgevilie

Georgia College Ina Dillard Russell Library (1950)

Mount Berry

Berry College Memorial Library (1970)

Savannah

Chatham-Effingham Liberty Regional Library (1857)

Statesboro

Georgia Southern College Zoah S. Henderson Library (1939)

Valdosta

Valdosta State College Library (1956)

GUAM

Agana

Nleves M. Flores Memorial Library (1962)

Mangiiao

University of Guam Robert F. Kennedy Memorial Library (1 978)

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 (1 965)

Supreme Court Law Library (1973)

University of Hawaii Hamilton Library (1907) REGIONAL
University of Hawaii William S. Richardson School of Law Library

(1978)

Laie

Brigham Young University Hawaii Campus, Joseph F. Smith Library

(1964)

Lihue

Kauai Regional Library (1967)

Pearl City

Leeward Community College Library (1 967)

Wailuku

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 (1971)

Caldwell

College of Idaho Terteling Library (1 930)

Moscow

University of Idaho College of Law Library (1978)

University of Idaho Library (1907) REGIONAL
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Nampa

Northwest Nazarene College John E. Riley Library (1984)

Pocatello

Idaho State University Eli Oboler Library (1908)

Rexburg

Ricks College Davis O. McKay Learning Resources Center (1946)

Twin Falls

College of Southern Idaho Library (1970)

ILLINOIS

Bloomlngton

Illinois Wesleyan University Sheean Library (1964)

Carbondale

Southern Illinois University at Carbondale Morris Library (1932)

Southern Illinois University School of Law Library (1978)

Carlinville

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 (1876)

Chicago State University Paul and Emily Douglas Library (1954)

DePaul University Law Library (1979)

Field Museum of Natural History Library (1 963)
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 (1 979)
Northeastern Illinois University 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 (1957)
William J. Campbell Library of the U.S. Courts (1979)

Decatur

Decatur Public Library (1954)

De Kalb

Northern Illinois University Founders' Memorial Library (1960)

Northern Illinois University College of Law Library (1978)

Des Plaines

Oakton Community College Library (1976)

Edwardsville

Southern Illinois University Lovejoy Memorial Library (1959)

Elsah

Prlncipia College Marshall Brooks Library (1957)

Evanston

Northwestern University Library (1876)

Freeport

Freeport Public Library (1905)

Galesburg

Galesburg Public Library (1896)

Jacksonville

MacMun-ay College Henry Reiffer Library (1929)

Kankakee

Olivet Nazarene College Benner Library and Learning Resource Center

(1946)

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

Ubrary (1962)

Mollne

Black Hawk College Learning Resources Center (1970)

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 (1877)

Oak Park

Oak Park Public Library (1963)

Oglesby

Illinois Valley Community College Jacobs Memorial Library (1976)

Palos Hills

Moraine Valley Community College Learning Resources Center (1972)

Peoria

Bradley University Cullom-Davis Library (1963)

Peoria Public Library (1883)

River Forest

Rosary College Library Rebecca Crown Library (1966)

Rockford

Rockford Public Library (1895)

Romeoville

Lewis University Library (1952)

Springfield

Illinois State Library (unknown) REGIONAL

Streamwood

Poplar Creek Public Library (1 980)

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)

Bloomington

Indiana University Library (1881)

Indiana University Law Library (1978)

Crawfordsville

Wabash College Lilly Library (1906)

Evansville

Evansville and Vanderburgh County Public Library (1928)

University of Southern Indiana Library (1969)

Fort Wayne

Allen County Public Library (1896)

University of Southern Indiana Library (1969)

Franklin

Franklin College Library (1976)

Gary

Gary Public Library (1943)

Indiana University Northwest Library (1966)

Greencastle

De Pauw University Roy O. West Library (1879)

Hammond

Hammond Public Library (1 964)

Hanover

Hanover College Duggan Library (1892)

Huntington

Huntington College Loew Alumni Library (1 964)

Indianapolis

Butler University Irwin Library (1965)

Indianapolis-Marion County Public Library (1906)

Indiana State Library (unknown) REGIONAL
Indiana Supreme Court Law Library (1975)

Indiana University School of Law Library (1967)

Indiana University-Purdue University Library (1979)

Kokomo

Indiana University at Kokmomo Learning Resource Center (1969)

Muncie

Ball State University Alexander M. Bracken Library (1959)

Muncie Public Library (1906)

New Albany

Indiana University Southeast Library (1965)
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Notre Dame

Notre Dame Law School Library (1985)

University of Notre Dame Memorial Library (1883)

Rensselaer

Saint Joseph's College Library (1964)

Richmond

Earlham College Lilly Library (1964)

Morrison-Reeves Library (1906)

South Bend

Indiana University at South Bend Library (1 965)

Terre Haute

Indiana State University Cunningham Memorial Library (1906)

Valparaiso

Valparaiso University Moellering Memorial Library (1930)

Valparaiso University Law Library (1978)

West Lafayette

Purdue University Libraries (1907)

iOWA

Fayette

Upper Iowa University Henderson-Wilder Library (1974)

Grinnell

Grinnell College Burling Library (1874)

Iowa City

University of Iowa College of Law Law Library (1968)

University of Iowa Libraries (1884) REGIONAL

Lamoni

Graoelend College Frederick Madison Smith Library (1 927)

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)

Sioux City

Sioux City Public Library (1894)

Ames

Iowa State University Library (1907)

Cedar Falls

University of Northern Iowa Library (1946)

Cedar Rapids

Cedar Rapids Public Library (1986)

Council Bluffs

Free Public Library (1885)

Iowa Western Community College Herbert Hoover Library (1 972)

Davenport

Davenport Public Library (1973)

Des Moines

Drake University Cowles Library (1966)

Drake University Law Library (1972)

Public Library of Des Moines (1888)

State Library of Iowa (unknown)

Dubuque

Carnegie-Stout Public Library (unknown)
Loras College Wahlert Memorial Library (1967)

KANSAS

Atchison

Benedictine College Library (1965)

Baldwin City

Baker University Collins Library (1908)

Colby

Colby Community College H. F. Davis Memorial Library (1968)

Emporia

Emporia State University William Allen White Library (1 909)

Hays

Fort Hays State University Forsyth Library (1926)

Hutchinson

Hutchinson Public Library (1963)

Lawrence

University of Kansas Law Library (1971)

University of Kansas Spencer Research Library (1869) REGIONAL
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Manhattan

Kansas State University Farrell Library (1907)

Pittsburg

Pittsburg State University Leonard H. Axe Library (1952)

Salina

Kansas Wesleyan University Memorial Library (1930)

Shawnee Mission

Johnson County Library (1979)

Topel<a

Kansas State Historical Society Library (1877)

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

Boyd County Public Library (1946)

Barbourville

Union College Abigail E. Weeks Memorial Library (1 958)

Bowling Green

Western Kentucky University Helm-Cravens Library (1934)

Crestview Hills

Thomas More College Library (1970)

Danville

Centre College Grace Doherty Library (1884)

Frankfort

Kentucky Department of Libraries and Archives (1967)
Kenr jcky State Law Library (unknown)
Kentucky State University Blazer Library (1972)

Highland Heights

Northern Kentucky University W. Frank Steely Library (1 973)

A-

Lexington

University of Kentucky Law Library (1 968)
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 (1975)

Morehead

Morehead State University Camden-Carroll Library (1 955)

Murray

Murray State University Waterfield Library (1 924)

Owensboro

Kentucky-Wesleyan College Library Learning Center (1 966)

Richmond

Eastern Kentucky University John Grant Crabbe Library (1966)

LOUISIANA

Baton Rouge

Louisiana State Library (1 976)

Louisiana State University Middleton Library (1907) REGIONAL
Louisiana State University Paul M. Hebert Law Center Library (1 929)

Southern University Law School Library (1 979)

Southern University Library (1952)

Eunice

Louisiana State University at Eunice LeDoux Library (1 969)

Hammond

Southeastern Louisana University Sims Memorial Library (1966)

Lafayette

University of Southwestern Louisiana Library (1 938)

Lake Charles

McNeese State University Lether E. Frazar Memorial Library (1941)

Monroe

Northeast Louisiana University Sandel Library (1 963)

Natchitoches

Northwestern State Univewrsity of Louisiana Watson Memorial Library

(1887)



New Orleans

Law Library of Louisiana (unl<nown)

Loyola University Library (1942)

Loyola University Law Library (1978)

New Orleans Public Library (1883)

Our Lady of Holy Cross College Library (1968)

Southern University in New Orleans Leonard S. Washington Memorial

Library (1962)

Tulane University Law Library (1 976)

Tulane University Howard-Tilton Memorial Library (1942)

U.S. Court of Appeals Fifth Circuit Library (1973)

University of New Orleans Earl K. Long Library (1963)

Pineville

Louisiana College Richard W. Norton Memorial Library (1969)

Ruston

Louisiana Technical University Prescott Memorial Library (1896)

REGIONAL

Shreveport

Louisiana State University at Shreveport Library (1 967)

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)

Bangor

Bangor Public Library (1884)

Brunswick

Bowdoin College Library (1884)

Castine

Maine Maritime Academy Nutting Memorial Library (1969)

Lewiston

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 Garbrect Law Library (1964)

A-

Presque Isle

University of Maine at Presque Isle Library Learning Resources Center

(1979)

Sanford

Louis B. Goodall Memorial Library (1984)

Waterville

Colby College Miller Library (1884)

MARYLAND

Annapolis

Maryland State Law Library (unknown)

U.S. Naval Academy Nimitz Library (1895)

Baltimore

Enoch Pratt Free Library (1887)

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 (1980)

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)

Beltsville

Department of Agriculture National Agricultural Library (1895)

Bethesda

Department of Health and Human Services National Library of

Medicine (1978)

Uniformed Services University of Health Sciences Learning Resource
Center (1983)

Catonsville

University of Maryland Baltimore County Albin O. Kuhn Library &
Gallery (1971)

Chestertown

Washington College Clifton M. Miller Library (1891)

College Park

University of Maryland McKeldin Library (1925) REGIONAL

Cumberland

Allegany Community College Library (1 974)
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Frostburg

Frostburg State College Library (1 967)

Patuxent River

Patuxent River Central Library (1968)

Rockville

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

Western Maryland College Hoover Library (1886)

MASSACHUSETTS

Amiierst

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 Pappas Law Library (1979)

Northeastern University Dodge Library (1962)

State Library of Massachusetts (unknown)

Suffolk University Law Library (1979)

Supreme Judicial Court Social Law Library (1 979)
U.S. Court of Appeals First Circuit Library (1978)

Brooltline

Public Library of Brookline (1 925)

Cambridge

Harvard College Library (1860)

Harvard Law School Library (1981)

Massachusetts Institute of Technology Library (1946)

Chicopee

College of Our Lady of the Elms Alumnae Library (1969)

Lowell

University of Lowell Alumni-Lydon Library (1952)

Medford

Tufts University Wessel Library (1899)

Milton

Cunv College Levin Library (1972)

New Bedford

New Bedford Free Public Library (1858)

Newton

Boston College Thomas P. O'Neill Jr. Library (1963)

Newton Centre

Boston College Law School Library (1979)

North Dartmouth

Southeastern Massachusetts University Library (1 965)

North Easton

Stonehill College Cushing-Martin Library (1962)

Springfield

Springfield City Library (1966)

Western New England College Law Library (1978)

Waltham

Brandeis University Library (1965)

Waltham Public Library (1982)

Wellesley

Wellesley College Library (1943)

Wenham

Gordon College Winn Library (1 963)

Williamstown

William College Library (unknown)

Worcester

American Antiquarian Society Library (1814)

University of Massachusetts Medical Center Lamar Soutter Library

(1972)

Worcester Public Library (1859)

MICHIGAN

Lynn

Lynn Public Library (1963)

Albion

Albion College Stockwell Memorial Library (1966)
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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)

Bloomfield Hills

Cranbrook Institute of Science Library (1940)

Dearborn

Henry Ford Centennial Library (1969)

Henry Ford Community College Library (1 957)

Detroit

Detroit College of Law Library (1979)

Detroit Public Library (1868) REGIONAL
Marygrove College Library (1 965)

Mercy College of Detroit Library (1965)

University of Detroit Library (1884)

University of Detroit School of Law Library (1978)

Wayne State University G. Flint Purdy Library (1937)

Wayne State University Arthur Neef Law Library (1971)

Dowaglac

Southwestern Michigan College Matthews Library (1971)

East Lansing

Michigan State University Documents Library (1907)

Farmington Hills

Oakland Community College Martin L. King Learning Resources

(1968)

Flint

Flint Public Library (1967)

University of Michigan-Flint Library (1977)

Grand Rapids

Calvin College & Seminary Library (1967)

Grand Rapids Public Library (1876)

Houghton

Michigan Technological University 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

Schoolcraft College Library (1962)

Madison Heights

Madison Heights Public Library (1982)

lUlarquette

Northern Michigan University Olson Library (1 963)

Monroe

Monroe County Library System (1974)

Mount Clemens

Macomb County Library (1968)

Mount Pleasant

Central Michigan University Library (1958)

Muskegon

Hackley Public Library (1 894)

Olivet

Olivet College Library (1974)

Petoskey

North Central Michigan College Library (1962)

Port Huron

Saint Clair County Library (1876)

Rochester

Oakland University Kresge Library (1 964)

Royal Oak

Royal Oak Public Library (1984)

Saginaw

Hoyt Public Library (1890)

Sault Ste. Marie

Lake Superior State College Kenneth Shouldice Library (1 982)
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Traverse City

Northwestern Michigan College Mark Osterlin Library (1964)

Marshall

Southwest State University Library (1986)

University Center

Delta College Learning Resources Center (1963)

Warren

Warren Public Library Arthur J. Miller Branch (1973)

Wayne

Wayne Oakland Library Federation (1957)

YpsilantI

Eastern Michigan University Library (1965)

MICRONESIA

Community College of Micronesia Library (1 982)

MINNESOTA

Bemidji

Bemidji State University A.C. Clark Library (1963)

Blaine

Anoka County Library (1971)

Coilegevlile

Saint John's University Alcuin Library (1954)

Cottage Grove

Washington County Library-Park Grove (1983)

Duluth

Duluth Public Library (1909)

University of Minnesota Duluth Library (1984)

Eagan

Dakota County Eagan Library (1983)

Edina

Southdale-Hennepin Area Library (1971)

Mankato

Mankato State University Library (1962)

Minneapolis

Minneapolis Public Library (1893)

University of Minnesota Law School Library (1 978)
University of Minnesota Wilson Library (1907) REGIONAL

Mooriiead

Moorhead State University Livingston Lord Library (1 956)

Morris

University of Minnesota, Morris, Rodney A. Briggs Library (1963)

Northfield

Carleton 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 (1978)

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 (1979)

Saint Peter

Gustavus Adolphus College Library (1941)

Winona

Winona State University Maxwell Library (1969)

MISSISSIPPI

Cleveland

Delta State University W. B. Roberts Library (1975)

Columbus

Mississippi University for Women John Clayton Fant Memorial Library

(1929)

Hattiesburg

University of Southern Mississippi Joseph A. Cook Memorial Library

(1935)
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Jackson Kansas City

Jackson State University Henry Thomas Sampson Library (1968)

Millsaps College Millsaps-Wilson Library (1963)

Mississippi College School of Law Library (1977)

Mississippi Library Commission (1947)

Mississippi State Law Library (unknown)

Lorman

Alcorn State University Library (1 970)

Mississippi State

Mississippi State University Mitchell Memorial Library (1 907)

Pascagoula

Jackson-George Regional Library (1985)

University

University of Mississippi J. D. Williams Library (1883) REGIONAL
University of Mississippi James O. Eastland Law Library (1967)

MISSOURI

Cape Girardeau

Southeast Missouri State University Kent Library (1916)

Columbia

University of Missouri at Columbia Library (1862) REGIONAL
University of Missouri-Columbia Law Library (1 978)

Fayette

Central Methodist College George M. Smiley Memorial Library (1962)

Fulton

Westminster College Reeves Library (1875)

Hillsboro

Jefferson College Library (1 984)

Jefferson City

Lincoln University Inman E. Page Library (1944)
Missouri State Library (1963)

Missouri Supreme Court Library (unknown)

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)

Kirksville

Northeast Missouri State University Pickler Memorial Library (1966)

Liberty

William Jewell College Charles F. Curry Library (1900)

Maryville

Northwest Missouri State University B. D. Owens Library (1982)

Rolla

University of Missouri-Rolla Curtis Laws Wilson Library (1907)

Saint Charles

Lindenwood College Margaret Leggat Butler Library (1 973)

Saint Joseph

Saint Joseph Public Library (1891)

Saint Louis

Marysville College Library (1976)

Saint Louis County Library (1970)

Saint Louis Public Libary (1 866)

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 (1 966)

Washington University John M. Olin Library (1906)

Washington University Law Library (1978)

Springfield

Drury College, Walker Library (1874)

Southwest Missouri State University Library (1963)

Warrensburg

Central Missouri State University Ward Edwards Library (1914)

MONTANA

Billings

Eastern Montana College Library (1958)

Joplin

Missouri Southern State College Library (1966)

Bozeman

Montana State University Renne Library (1 907)
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Butte

Montana College of Mineral Science and Technology Library (1901)
NEVADA

Havre

Northern Montana College Vande Bogart Library (1980)

Helena

Carroll College Library (1974)

Montana State Library (1966)

State Law Library of Montana (1977)

Missoula

University of Montana Maurene & Mike Mansfield Library (1909)

REGIONAL

NEBRASKA

Blair

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 (1972)

Nebraska State Library (unknown)
University of Nebraska-Lincoln College of Law Library (1981)

University of Nebraska-Lincoln D. L. Love Memorial Library (1907)

REGIONAL

Omaha

Creighton University Reinert/Alumni Library (1964)
Creighton University School of Law Library (1979)

Omaha Public Library W. Dale Clark Library (1880)

University of Nebraska at Omaha University Library (1939)

Scottsbluff

Scottsbluff Public Library (1925)

Carson City

Nevada State Library (unknown)

Nevada Supreme Court Library (1973)

Las Vegas

Las Vegas-Clark County Library (1974)

University of Nevada at Las Vegas James Dickinson Library (1 959)

Reno

National Judicial College Law Library (1979)

Nevada Historical Society Library (1974)

University of Nevada-Reno Library (1907) REGIONAL
Washoe County Library (1 980)

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)

Henniker

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 (1 963)

Nashua

Nashua Public Library (1971)

NEW JERSEY

Bayonne

Bayonne Free Public Library (1909)

Wayne

Wayne State College U.S. Conn Library (1970)

Bloomfield

Bloomfield Public Library (1965)
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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 (1 977)

East Orange

East Orange Public Library (1966)

Elizabeth

Free Public Library of Elizabeth (1895)

Glassboro

Glassboro State College Savitz Learning Resource Center (1963)

Hacl(ensacl(

Johnson Free Public Library (1966)

Irvington

Irvington Public Library (1 966)

Jersey City

Jersey City Public Library (1879)

Jersey City State College Forrest A. Irwin Library (1963)

Lawrenceville

Rider College Franklin F. Moore Library (1975)

Madison

Drew University Library (1 939)

Mahwah

Ramapo College Library (1971)

Mount Holly

Burlington County Library (1966)

New Brunswick

New Brunswick Free Public Library (1908)
Rutgers University Alexander Library (1907)

A-

Newark

Newark Public Library (1906) REGIONAL
Rutgers-The State University of New Jersey John Cotton Dana Library

(1966)

Rutgers University Law School, Ackerson Law Library (1979)

Seton Hall University Law Library (1979)

Newton

Sussex County Library (1986)

Passaic

Passaic Public Library (1 964)

Phillipsburg

Phillipsburg Free Public Library (1976)

Plalnfield

Plainfield Public Library (1971)

Pomona

Stockton State College Library (1972)

Princeton

Princeton University Library (1884)

Randolph

County College of Morris Sherman H. Masten Learning Resource
Center (1975)

Rutherford

Fairleigh Dickinson University Messier Library (1953)

Shrewsbury

Monmouth County Library (1968)

South Orange

Seton Hall University McLaughlin Library (1947)

Teaneck

Fairleigh Dickinson University Weiner Library (1963)

Toms River

Ocean County College 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)
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Upper Montclair

Montclair State College Harry A. Sprague Library (1 967)

Wayne

Wayne Public Library (1972)

West Long Branch

Monmouth College Guggenheim Memorial Library (1963)

Woodbridge

Woodbridge Public Library (1965)

NEW MEXICO

Albuquerque

University of New Mexico Medical Center Library (1973)

University of New Mexico School of Law Library (1973)

University of New Mexico General Library (1896) REGIONAL

Hobbs

New Mexico Junior College Pannell Library (1 969)

Las Cruces

New Mexico State University Library (1907)

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 (1972)

Socorro

New Mexico Institute of Mining & Technology Martin Speare Memorial

Library (1984)

NEW YORK

Auburn

Seymour Library (1 972)

Binghamton

State University 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)

Herbert H. Lehman College Library (1967)

New York Public Library (1973)

State University of New York Maritime College Stephen B. Luce Library

(1947)

Bronxville

Sarah Lawrence College Esther Raushenbush Library (1 969)

Brooklyn

Brooklyn College Library (1936)

Brooklyn Law School Library (1974)

Brooklyn Public Library (1908)

Brooklyn Public Library Business Library (1 984)

Pratt Institute Library (1891)

State University of New York Downstate Medical Center 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)

Corning

Corning Community College Arthur A. Houghton Jr. Library (1963)

Cortland

State University of New York College at Cortland Memorial Library

(1964)

Delhi

State University Agricultural and Technical College Library (1970)

Albany

Albany Law School Library (1979) East Isilp

New York State Library (unknown ) REGIONAL
State University of New York at Albany University Library (1964) East Islip Public Library (1973)
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Elmira

Elmira College Gannett Tripp Learning Center (1956)

Farmingdale

State University of New York at Farmingdale Greenley Library (1917)

Flushing

CUNY Law School at Queens College CUNY Law Library (1983)

Queens College Paul Klapper Library (1 939)

Garden City

Adelphi University Swirbul Library (1966)

Geneseo

State University of New York at Geneseo Milne Library (1967)

Greenvaie

Long Island University B. Davis Schwartz Memorial Library (1964)

Hamilton

Colgate University, Everett Needham Case Library (1902)

Hempstead

Hofstra University Library (1 964)

Hofstra University School of Law Library (1 979)

Huntington

Touro College School of Law Library (1985)

Ithaca

Cornell University Library (1907)

Cornell Law Library (1978)

New York State College of Agriculture and Human Ecology Albert R.

Mann Library (1 943)

Jamaica

Queens Borough Public Library (1926)

Saint John's University Library (1956)

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)

IMIddletown
Thrall Ubrary (1986)

Mount Vernon

Mount Vernon Public Library (1962)

New Paltz

State University College at New Paltz Sojourner Truth Library (1 965)

New \ork City

City College of City University of New York Library (1884)

College of Insurance Library (1965)

Columbia University Libraries (1882)

Columbia University School of Law Library (1981)

Cooper Union for the Advancement of Science and Arts Library (1930)

Medical Library Center of New York (1 976)

New York Law Institute Library (1909)

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 (1974)

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 (1979)

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. Miline Library (1966)

Oswego

state University of New York at Oswego Penfield Library (1 966)

Plattsburgh

State University College at Plattsburgh Benjamin F. Feinberg Library

(1967)

Potsdam

Clarkson University Harriet Call Burnap Memorial Library (1938)

State University College at Potsdam Frederick W. Crumb Memorial
Library (1964)

Poughkeepsie

Vassar College Library (1943)

Purchase

State University of New York, College at Purchase Library (1969)

Rochester

Rochester Public Library (1963)

University of Rochester Rush Rhees Library (1880)
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Saint Bonaventure

Saint Bonaventure University Friedsam Memorial Library (1 938)
NORTH CAROLINA

Saratoga Springs

SI<idmore College Library (1964)

Schenectady

Union College Schaffer Library (1901)

Soutliampton

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 Bird Library (1878)

Syracuse University College of Law H. Douglas Barclay Law Library

(1978)

Troy

Troy Public Library (1869)

Uniondale

Nassau Library System (1965)

Utica

Utica Public Library (1885)

SUNY College of Technology Library (1977)

West Point

U.S. Millitary Academy Library (unknown)

White Plains

Pace University Law School Library (1978)

Yonkers

Yonkers Public Library Getty Square Branch (1910)

Yorktown Heights

Mercy College Library (1976)

A-

Asheville

University of North Carolina at Asheville D. Hiden Ramsey Library

(1965)

Boiling Springs

Gardner-Webb College Dover Memorial Library (1 974)

Boone

Appalachian State University Carol Grotnes Belk Library (1963)

Buies Creek

Campbell University Carrie Rich Memorial Library (1 965)

Chapel Hill

University of North Carolina at Chapel Hill Davis Library (1884)

REGIONAL
University of North Carolina Law Library (1978)

Charlotte

Public Library of Charlotte and Mecklenburg County (1 964)

Queens College Everett Library (1 927)

University of North Carolina at Charlotte Atkins Library (1964)

Cullowhee

Western Carolina University Hunter Library (1953)

Davidson

Davidson College Library (1893) i

Durham

Duke University School of Law Library (1978)

Duke University William R. Perkins Library (1890)

North Carolina Central University Law Library (1 979)

North Carolina Central University James E. Shepard Memorial Library

(1973)

Elon College
|

Elon College Iris Holt McEwen Library (1971) I

Fayetteville

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)



Laurinburg

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)

Raieigli

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

Catawba College Library (1925)

Wilmington

University of North Carolina at Wilmington William M. Randall Library

(1965)

Wilson

Atlantic Cristian College Hackney Library (1930)

Winston-Salem

Forsyth County Public Library (1954)

Wake Forest University Z. Smith Reynolds 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 (1 907)

Veteran's Memorial Public Library (1967)

Dickinson

Dickinson State College Stoxen Library (1968)

Fargo

Fargo Public Library (1 964)
North Dakota State University Library (1907) REGIONAL

A-

Grand Forks

University of North Dakota Chester Fritz Library (1890)

Minot

Minot State College Memorial Library (1925)

Valley City

Valley City State College Library (1913)

OHIO

Ada

Ohio Northern University J. P. Taggart Law Library (1965)

Akron

Akron-Summit County Public Library (1952)

University of Akron Bierce Library (1963)

University of Akron School of Law Library (1978)

Alliance

Mount Union College Library (1888)

Ashland

Ashland College Library (1 938)

Athens

Ohio University Alden Library (1886)

Batavia

University of Cincinnati at Batavia Clermont General and Technical

College Library (1973)

Bluffton

Bluffton College, Musselman Library (1951)

Bowling Green

Bowling Green State University Jerome Library (1933)

Canton

Malone College Everett L. Cattell Library (1970)

Chardon

Geauga County Public Library (1971)

Cincinnati

Public Library of Cincinnati and Hamilton County (1884)

University of Cincinnati Central Library (1929)

University of Cincinnati College of Law (1978)

U.S. Court of Appeals 6th Circuit Library (1986)



Cleveland

Case Western Reserve University Freiberger Library (1913)

Case Western Reserve University School of Law Library (1979)

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)

Capital University Library (1968)

Ohio State University College of Law Library (1 984)

Ohio State University Libraries (1907)

Ohio Supreme Court Law Library (1 973)

Public Library of Columbus and Franklin County (1885)

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

Findlay College Shafer Library (1969)

Gambler

Kenyon College Library (1873)

Granville

Denison University Libraries William H. Doane Library (1884)

Hiram

Hiram College Teachout-Price Memorial Library (1874)

Kent

Kent State University Libraries (1962)

Marietta

Marietta College Dawes Memorial Library (1884)

IMiddletown

Miami University-Middletown Gardner-Harvey Library (1970)

New Concord

Muskingum College Library (1 966)

Oberlin

Oberlin College Library (1858)

Oxford

Miami University Libraries King Library (1909)

Portsmouth

Shawnee State University Library (1987)

Rio Grande

Rio Grande College and Community College Jeanette Albiez Davis

Library (1966)

Springfield

Marlon

Marion Public Library (1979)

Warder Public Library (1884)

Steubenvilie

University of Steubenvilie Stan/aggi Memorial Library (1971)

Public Library of Steubenvilie and Jefferson County (1950)

Tiffin

Heidelberg College 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 Carroll University Grasselli Library (1963)

Westerville

Otterbein College Courtright Memorial Library (1967)

Wilmington

Wilmington College S. Arthur Watson Library (1 986)

Wooster

College of Wooster Andrews Library (1966)

Worthington

Worthington Public Library (1984)
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Youngstown Weatherford

Public Library of Youngstown and Mahoning County (1923)

Youngstown State University William F. Maag Library (1971)

OKLAHOMA

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 (1 908)

Langston

Langston University G. Lamar Harrison Library (1941)

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 University Library (1933)

Stillwater

Oklahoma State University 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 (1 979)

University of Tulsa McFarlin Library (1 929)

A-

Southwestern Oklahoma State University Al Harris Library (1 958)

OREGON

Ashland

Southern Oregon State College Library (1953)

Bend

Central Oregon Community College Library/Media Service

(1985)

Corvallis

Oregon State University Library (1907)

Eugene

University of Oregon Law Library (1979)

University of Oregon Library (1883)

Forest Grove

Pacific University Harvey W. Scott Memorial Library (1897)

Klamath Falls

Oregon Institute of Technology Library (1982)

La Grande

Eastern Oregon State College Walter M. Pierce Library (1954)

McMinnville

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)

Library Association of 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 (1974)

Willamette University College of Law Library (1979)

Willamette University Main Library (1 969)



PENNSYLVANIA

Allentown

Muhlenberg College Haas Library (1 939)

Altoona

Altoona Area Public Library (1 969)

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 Bradford Campus Library (1979)

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 (1978)

Cheyney

Cheyney University Leslie Pinckney Hill Library (1967)

Collegevllle

Ursinus College Myrin Library (1 963)

Coraopolis

Robert Morris 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)

Harrisburg

State Library of Pennsylvania (unknown) REGIONAL

Haverford

Haverford College Magill Library (1897)

Hazleton

Hazleton Area Public Library (1 964)

Indiana

Indiana University of Pennsylvania Rhodes R. Stabley Library (1962)

Johnstown

Cambria County Library System Glosser Memorial Library Building

(1965)

Lancaster

Franklin and Marshall College Shadek-Fackenthal Library (1 895)

Lewisburg

Bucknell University Ellen Clarke Bertrand Library (1963)

Mansfield

Mansfield University Library (1968)

Meadville

Allegheny College Lawrence Lee Pelletier Library (1 907)

Millersville

Millersville University Helen A. Ganser Library (1966)

Monessen

Monessen Public Library (1969)

New Castle

New Castle Public Library (1 963)

Newtown

Bucks County Community College Library (1968)

Norristown

Montgomery County Norristown Public Library (1 969)

Philadelphia

Drexel University Library (1963)

Free Library of Philadelphia (1897)

Saint Joseph's University Drexel Library (1974)

Temple University Paley Library (1947)

Temple University Law Library (1979)

Thomas Jefferson University Scott Memorial Library (1978)

U.S. Court of Appeals Third Circuit Library (1973)

University of Pennsylvania Biddle Law Library (1974)

University of Pennsylvania Library (1886)
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Pittsburgh Youngwood

Allegheny County Law Library (1977)

Carnegie Library of Pittsburgh (1895)

Carnegie Library of Pittsburgh Allegheny Regional Branch (1924)

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 Law Library (1979)

Pottsville

Pottsville Free Public Library (1967)

Reading

Reading Public Library (1901)

Scranton

Scranton Public Library (1895)

Shippensburg

Shippensburg University Ezra Lehman Memorial Library (1973)

Slippery Rocic

Slippery Rock University Bailey Library (1965)

Swartlimore

Swarthmore College McCabe Library (1923)

University Parl(

Pennsylvania State University Libraries Pattee Library (1907)

Villanova

Villanova University Law School Pulling Law Library (1964)

Warren

Warren Library Association Warren Public Library (1885)

Waynesburg

Waynesburg College Library (1964)

West Chester

West Chester University Francis Harvey Green Library (1 967)

Will(es-Barre

King's College D. Leonard Corgan Library (1949)

Williamsport

Lycoming College Library (1970)

York

York College of Pennsylvania Schmidt Library (1963)

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 Encarnacion Valdes Library (1966)

Catholic University of Puerto Rico School of Law Library (1978)

Rio Piedras

University of Puerto Rico J. M. Lazaro Library (1928)

REPUBLIC OF PANAMA

Balboa Heights

Panama Canal Commission (1963)

RHODE ISLAND

Barrington

Barrington Public Library (1 986)

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 (1 965)

Rhode Island State Law Library (1979)

Rhode Island State Library (1895)

Warwick

Wanwick Public Library (1966)

Westerly

Westerly Public Library (1909)
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Woonsocket

Woonsocket Harris Public Library (1977)
SOUTH DAKOTA

SOUTH CAROLINA

Charleston

Baptist College at Charleston L. Mendel Rivers Library (1967)

The Citadel Military College Daniel Library (1962)

College of Charleston Robert Scott Snfiall Library (1869)

Clemson

Clemson University Cooper Library (1 893)

Columbia

Benedict College Payton Learning Resources Center (1969)

South Carolina State Library (1895)

University of South Carolina Coleman Karesh Law Library (1983)

University of South Carolina Thomas Cooper Library (1884)

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 (1 970)

Greenville

Furman University Library (1962)

Greenville County Library (1966)

Greenwood

Lander College Lany A. Jackson Library (1 967)

Orangeburg

South Carolina State College Miller F. Whittaker Library (1953)

Rock Hill

Winthrop College Dacus Library (1896)

Spartanburg

Spartanburg County Public Library (1967)

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 Court 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 (1 969)
Sioux Falls Public Library (1903)

Spearfish

Black Hills State College Library Learning Center (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 (1 908)

U.S. Tennessee Valley Authority Technical Library (1976)

Clarksville

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)
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Cookeville

Tennessee Technological University Jere Whitson Memorial Library

(1969)

Jackson

Lambuth College Luther L. Gobbel Library (1967)

Jefferson City

Carson-Newman College Library (1964)

Johnson City

East Tennessee State University Sherrod Library (1942)

Knoxville

Knoxville County Public Library System Lawson McGhee Library

(1973)

University of Tennessee at Knoxville James D. Hoskins Library (1907)

University of Tennessee Law Library (1971)

Martin

University of Tennessee at Martin Paul Meek Library (1 957)

l\/lemphis

Memphis-Shelby County Public Library and Information Center (1896)

Memphis State University Cecil C. Humphreys School of Law Library

(1979)

Memphis State University Libraries (1 966)

IMurfreesboro

Middle Tennessee State University Todd Library (1912)

Nashville

Fisk University Library (1965)

Public Library of Nashville and Davidson County (1884)

Tennessee State Law Library (1 976)

Tennessee State Library and Archives (unknown)
Tennessee State University Brown-Daniel Library (1972)

Vanderbilt University Alyne Queener Massey Law Library (1 976)
Vanderbilt University Library (1884)

Sewanee

University of the South Jessie Ball duPont Library (1873)

TEXAS

Abilene

Abilene Christian University Margaret and Herman Brown Library

(1978)

Hardin-Simmons University Rupert and Pauline Richardson Library

(1940)

Arlington

Arlington Public Library (1970)

University of Texas at Arlington Library (1963)

Austin

Texas State Law Library (1 972)

Texas State Library (unknown) REGIONAL
University of Texas at Austin Perry-Castaneda Library (1884)

University of Texas at Austin Edie and Lew Wasserman Public Affairs

Library (1966)

University of Texas at Austin Tarlton Law Library (1965)

Baytown

Lee College Library (1970)

Beaumont

Lamar University Mary and John Gray Library (1957)

Brownwood

Howard Payne University Walker Memorial Library (1964)

Canyon

West Texas State University Cornette Library (1 928)

College Station

Texas Agricultural and Mechanical University David G. Evans Library

(1907)

Commerce

East Texas State University James Gilliam Gee Library (1 937)

Corpus Christi

Corpus Christi State University Library (1976)

Corsicana

Navarro College Gaston T. Gooch Library (1 965)

Dallas

Bishop College Zaie Library (1966)

Dallas Baptist University Vance Memorial Library (1967)

Dallas Public Library (1900)

Southern Methodist University Fondren Library (1925)

University of Texas Health Science Center Dallas Library (1 975)

Denton

North Texas State University Library (1948)

Edinburg

Pan American University Library (1 959)
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El Paso

El Paso Public Library (1906)

University of Texas at El Paso Library (1 966)

Fort Worth

Fort Worth Public Library (1905)

Texas Christian University Mary Couts Burnett Library (1916)

Galveston

Rosenberg Library (1909)

Houston

Houston Public Library (1884)

North Harris County College Learning Resource Center (1 974)

Rice University Fondren Library (1967)

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 (1980)

University of Houston-University Park Library (1957)

University of Houston School of Law Librray (1979)

Huntsville

Sam Houston State University Newton Gresham Library (1949)

Irving

Irving Public Library System (1974)

Kingsvllle

Texas Arts and Industries University Jernigan Library (1944)

Laredo

Laredo Junior College Harold R. Yeary Library (1970)

Longview

Nicholson Memorial Public Library (1961)

Lubbock

Texas Tech University Library (1935) REGIONAL
Texas Tech University School of Law Library (1 978)

Marshall

Wiley College Thomas Winston Cole Sr. Library (1962)

Nacogdoches

Stephen F. Austin State University Steen Library (1965)

Plainvlew

Wayland Baptist University Van Howeling Memorial Library (1 963)

Richardson

University of Texas at Dallas McDermott Library (1972)

San Angelo

Angelo State University Porter Henderson Library (1964)

San Antonia

Saint Mary's University Academic Library (1964)

Saint Mary's University Law Library (1982)

San Antonio College Library (1972)

San Antonio Public Library (1899)

Trinity University Elizabeth Coates Maddux Library (1 964)

University of Texas at San Antonio Library (1973)

San IMarcos

Southwest Texas State University Library (1 955)

Seguin

Texas Lutheran College Blumberg Memorial Library (1 970)

Sherman

Austin College Arthur Hopkins Library (1963)

Texarkana

Texarkana Community College Palmer Memorial Library (1 963)

Victoria

Victoria College/ University of Houston Victoria Campus Library (1973)

Waco

Baylor University Law Library (1982)

Baylor University Moody Memorial Library (1 905)

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)
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Provo

Brigham Young University Harold B. Lee Library (1 908)

Brigham Young University Law Library (1972)

Salt Lake City

University of Utah Eccles Health Sciences Library (1 970)

University of Utah Law Library (1 966)

University of Utah Marriott Library (1893)

Utah State Library (unknown)

Utah State Supreme Court Law Library (1975)

VIRGINA

Alexandria

Dept. of the Navy Office of Judge Advocate General Law Library (1 963)

Arlington

George Mason University School of Law Library (1 981

)

U.S. Patent & Trademark Office Science Library (1986)

VERMONT

Burlington

University of Vermont Bailey/Howe Library (1907)

Castleton

Castleton State College Calvin Coolidge Library (1969)

Johnson

Johnson State College John Dewey Library (1955)

Lyndonville

Lyndon State College Samuel Reed Hall Library (1969)

Middlebury

Middlebury College Egbert Starr Library (1884)

Montpelier

Vermont Department of Libraries (1845)

Northfield

Nonwich University Library (1 908)

South Royalton

Vermont Law School Library (1978)

Blacksburg

Virginia Polytechnic Institute and State University Carol M. Newman
Library (1907)

Bridgewater

Bridgewater College Alexander Mack Memorial Library (1 902)

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 (1960)

Fredericksburg

Mary Washington College E. Lee Trinkle Library (1 940)

Hampden-Sydney

Hampden-Sydney College Eggleston Library (1891)

VIRGIN ISLANDS

Saint Croix

Florence Williams Public Library (1968)

Saint Thomas

College of the Virgin Islands Ralph M. Paiewonsky Library (1973)
Enid M. Baa Library and Archives (1968)

Hampton

Hampton University Huntington Memorial Library (1977)

Harrisonburg

James Madison University Carrier Library (1973)

Hollins College

Hollins College Fishburn Library (1 967)
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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 Library (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 (1 907)

Quantico

Federal Bureau of Investigation Academy Library (1 970)

Marine Corps Education Center MCDEC James Carson Breckinridge

Library (1967)

Reston

Department of the Interior Geological Survey Library (1963)

Richmond

U.S. Court of Appeals Fourth Circuit Library (1973)

University of Richmond Boatwright Memorial Library (1900)

University of Richmond Law School Library (1982)

Virginia Commonwealth University James Branch Cabell Library (1971)

Virginia State Law Library (1 973)

Virginia State Library (unknown)

Salem

Roanoke College Library (1886)

Williamsburg

College of William and Mary Marshall-Wythe Law Library (1978)
College of William and Mary Swem Library (1 936)

Wise

Clinch Valley College John Cook Wyllie Library (1971)

WASHINGTON

Bellingham

Western Washington University Mable Zoe Wilson Library (1963)

Des IMoines

Highline Community College Library (1983)

Ellensburg

Central Washington University Library (1 962)

Everett

Everett Public Library (1914)

Midway

Highline Community College Library (1 983)

Olympia

Evergreen State College Daniel J. Evans Library (1 972)

Washington State Law Library (1979)

Washington State Library (unknown)

Port Angeles

North Olympic Library System (1 965)

Pullman

Washington State University Holland Library (unknown)

Seattle

Seattle Public Library (1 908)

University of Washington Suzzallo Library (1890)

University of Washington Marian Gould Gallagher Law Library (1 969)

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 (1 938)

University of Puget Sound School of Law Library (1 978)

Vancouver

Fort Vancouver Regional Library (1 962)

Walla Walla

Whitman College Penrose Memorial Library (1890)

WEST VIRGINIA

Cheney

Eastern Washington University JFK Library (1966)

Athens

Concord College Library (1924)
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Bluefield

Bluefield State College Hardway Library (1972)

Eau Claire

University of WIsconsln-Eau Claire William D. Mclntyre Library (1951)

Charleston

Kanawha County Public Library (1952)

West Virginia Library Commission (1975)

West Virginia Supreme Court Law Library (1 977)

Elkins

Davis and Elkins College Library (1913)

Fairmont

Fairmont State College Library (1 884)

Glenville

Glenville State College Robert F. Kidd Library (1966)

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 College Library (1921)

Shepherdstown

Shepherd College Ruth Scarborough Library (1971)

Weirton

Mary H. Weir Public Library (1963)

WISCONSIN

Appleton

Lawrence University Seeley G. Mudd Library (1869)

Belolt

Belolt College Col. Robert H. Morse Library (1888)

A-

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 (1 939)

University of Wisconsin-Madison Law Library (1981)

Wisconsin State Law Library (unknown)

Milwaukee

Alvemo College Library/Media Center (1971)

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 Library (1 960)

Oshkosh

University of Wisconsin-Oshkosh Forrest R. Polk Library (1956)

Plattevilie

University of Wisconsin-Platteville Karrmann Library (1 964)

Racine

Racine Public Library (1898)

Ripon

Ripon College Library (1982)

River Falls

University of Wisconsin-River Falls Chalmer Davee Library (1 962)

Sheboygan

Mead Public Library (1983)

Stevens Point

University of Wisconsin-Stevens Point Learning Resources Center

(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 Harold Andersen Library (1963)

WYOMING

Casper

Natrona County Public Library (1929)

Cheyenne

Wyoming State Law Library (1977)

Wyoming State Library (unknown) REGIONAL

Gillette

Campbell County Public Library (1980)

Laramie

University of Wyoming, Coe Library (1 907)

University of Wyoming Law Library (1 978)

Powell

Northwest Community College John Taggart Hinckley Library (1967)

Riverton

Central Wyoming College Library (1969)

Rock Springs

Western Wyoming Community College Library (1969)

Sheridan

Sheridan College, Griffith Memorial Library (1963)
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APPENDIX B
List of District Offices of tlie U.S. Department of Commerce

ALABAMA

Blrmlngham-2015 2nd Avenue North, 3rd Floor Berry Building, 35203,

Area Code 205 Tel 254-1331, FTS 8 229-1331

ALASKA

Anchorage-701 C Street, P.O. Box 32, 99513, Area Code 907 Tel

271-5041, FTS 8 907 271-5041

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 811, Savers Federal Building, 320 W. Capitol

Avenue, 72201, Area Code 501 Tel 378-5794, FTS 8 740-5794

CALIFORNIA

Los Angele»-Room 800, 1 1777 San Vicente Blvd., 90049, Area Code
213 Tel 209-6707, FTS 8 793-6707

•San Dlego-6363 Greenwich Drive, 92122, Area Code 619 Tel 293-

5395, FTS 8 895-5395

San Francisco-Federal Building, Box 36013, 450 Golden Gate
Avenue, 94102, Area Code 415 Tel 556-5860, FTS 8 556-5868

Santa Ana-116-A W. 4th Street, Suite #1, 92701, Area Code 714
Tel 836-2461, FTS 8 799-2461

COLORADO

Denver-Room 1 19, 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 722-0530, FTS 8 244-3530

DELAWARE

Sen/iced by Philadelphia District Office

DISTRICT OF COLUMBIA

Room 1066, HCHB, Department of Commerce, 14th Street & Constitu-

tion Avenue, NW, 20230, Area Code 202 377-3181, FTS 8 377-3181

FLORIDA

•Clearwater-128 North Osceola Avenue, 33515, Area Code 813 Tel

461-0011, FTS 8 826-3738

•Jacl(8onvllle-1200 Gulf Life Drive, #104, 32207, Area Code 904 Tel

791-2796, FTS 8 946-2796

Miami-Suite 224, Federal Building, 51 S.W. First Avenue, 33130, Area
Code 305 Tel 536-6267, FTS 8 350-5267

•Orlando-75 East ivanhoe Blvd., 32804, Area Code 305 Tel 425-

1234, FTS 8 820-6235

•Tallahassee-Collins Building, Room 401, 109 W. Gaines Street,

32304, Area Code 904 Tel 488-6469, FTS 8 965-7194

GEORGIA

Atlanta-Suite 600, 1365 Peachtree Street, N.E., 30309, Area Code
404 Tel 881-7000, FTS 8 257-7000

Savannah-120 Barnard Street, Federal Building, 31402, Area Code
912 Tel 944-4204, FTS 8 248-4204

HAWAII

Honolulii-4106 Federal Building, P.O. Box 50026, 300 Ala Moana
Blvd., 96850, Area Code 808 Tel 541-1782, FTS 8 541-1782

IDAHO

Boise (Denver, Colorado Dl8trIct)-Statehouse, Room 113, 83720,
Area Code 208 Tel 334-9254, FTS 8 554-9254

ILLINOIS

Chlcago-1406 Mid Continental Plaza Building, 55 East 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, x532

•Rockford-515 North Court Street, P.O. Box 1747, 61 1 10-0257, Area
Code 815 Tel 987-8100

INDIANA

lndlanapolls-357 U.S. Courthouse & Federal Office Building, 46 East

Ohio Street, 46204, Area Code 317 Tel 269-6214, FTS 8 331-6214

IOWA

Des Moines-817 Federal Building, 210 Walnut Street, 50309, Area

Code 515 Tel 284-4222, FTS 8 862-4222

KANSAS

•Wichita (Kansas City, Missouri Dlstrlct)-River Park Place, Suite

565, 727 North Waco, 67203, Area Code 316 Tel 269-6160, FTS 8
752-6160

KENTUCKY

Loul8vllle-601W. Broadway, Room 636B, U.S. Post Office and Court-

house Building, 40202, Area Code 502 Tel 582-5066, FTS 8 352-5066

LOUISIANA

New Orlean8-432 Worid 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 NEW YORK

•Augusta (Boston, Massachusetts Dlstrlct)-1 Memorial Circle,

Casco Bank Building. 04330, Area Code 207 Tel 623-2239, FTS 8 833-

6249

MARYLAND

Baltlmorfr-415 U.S. Customhouse, Gay and Lombard Streets, 21202,

Area Code 301 Tel 962-3560, FTS 8 922-3560

MASSACHUSETTS

Boston-World Trade Center, Suite 307, Commonwealth Pier, 02210,

Area Code 617 Tel 223-2312, FTS 8 223-2312

MICHIGAN

Detrolt-1 140 McNamara Building, 477 Michigan Avenue, 48226, Area

Code 313 Tel 226-3650, 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

Mlnneapoll8-208 Federal Building, 110 S. 4th Street, 55401, Area
Code 612 Tel 349-3338, FTS 8 787-3338

MISSISSIPPI

Jackson-328 Jackson Mall Office Center, 300 Woodrow Wilson Blvd.,

39213. Area Code 601 Tel 965-4388. FTS 8 490-4388

Buflaio-1312 Federal Building. Ill West Huron Street. 14202, Area
Code 716 Tel 846-4191, FTS 8 437-4191

New York-Federal Office Building, 26 Federal Plaza, Foley Square,

10278, Area Code 212 Tel 264-0634, FTS 8 264-0634

•Rochester-121 East Avenue, 14604, Area Code 716 Tel 263-6480,
FTS 8 963-€480

NORTH CAROLINA

Greensboro-203 Federal Building. 324 West Market Street, P.O. Box
1950. 27402. Area Code 919 Tel 378-5345. FTS 8 699-5345

NORTH DAKOTA

Serviced by Omaha District Office

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 8 293-4750

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

MISSOURI

Kansas City-Room 635, 601 East 12th Street. 64106, Area Code 816
Tel 374-3141, FTS 8 758-3141

St. Louls-120 South Central Avenue, 63105. Area Code 314 Tel 425-
3302-4. FTS 8 279-3302

MONTANA

Serviced by Denver District Office

NEBRASKA

Omaha-1 1 133 0 Street. 68137, Area Code 402 Tel 221-3664, FTS 8
864-3664

NEVADA

Reno-1755 E. Plumb Lane. Room 152. 89502, Area Code 702 Tel

784-5203. FTS 8 470-6203

NEW HAMPSHIRE

Serviced by Boston District Office

NEW JERSEY

Trenton-3131 Princeton Pike, Building 4-B, Suite 211. 08648. Area
Code 609 Tel 989-2100, FTS 8 423-2100

NEW MEXICO

Albuquerque-517 Gold Avenue, S.W.. Suite 4303, 87102, Area Code
505 Tel 766-2386, FTS 8 474-2386

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 597-2866, FTS 8 597-2866

Pittsburgh-2002 Federal Building. 1000 Liberty Avenue, 15222, Area
Code 412 Tel 644-2850, FTS 8 722-2850

PUERTO RICO

San Juan (Hato Rey)-Room 659, Federal Building. 00918, Area Code
809 Tel 753-4555, Ext. 555, FTS 8-809-753-4555

RHODE ISLAND

•Providence (Boston, Massachusetts Distrlct)-7 Jackson Walkway,

02903, Area Code 401 Tel 277-2605, ext. 22, FTS 8 838-4482

SOUTH CAROLINA

•Charle8ton-17 Lockwood Drive. 29401, Area Code 803 Tel 724-

4361, FTS 8 677-4361

Columbia-Strom Thurmond Federal Building, Suite 172, 1835 Assem-

bly Street. 29201, Area Code 803 Tel 765-5345, FTS 8 677-5345

SOUTH DAKOTA

Serviced by Omaha District Office
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TENNESSEE

•Memphls-555 Beale Street, 38101, Area Code 901 Tel 521-4137,
FTS 8 222-4826

Nashvllle-Suite 1114 Parkway Towers, 404 James Robertson Park-

way, Area Code 615 Tel 736-5161 , FTS 8 852-5161

TEXAS

Austln-P.O. Box 12728, Capitol Station, 78711, Area Code 512 Tel

472-5059

Dallas-Room 7A5, 1 1 00 Commerce Street, 75242, Area Code 214 Tel

767-0542, FTS 8 729-0542

Hou8ton-2625 Federal Building Courthouse, 515 Rusk Street, 77002,
Area Code 713 Tel 229-2578, FTS 8 526-4578

UTAH

Salt Lake CIty-U.S. Courthouse, Room 340, 350 S. Main Street,

84101, Area Code 801 Tel 524-51 16, FTS 8 588-5116

VERMONT

Serviced by Boston District Office

VIRGINIA

Rlchmond-8010 Federal Building, 400 North 8th Street, 23240, Area

Code 804 Tel 771-2246, FTS 8 925-2246

WASHINGTON

Seattle-Room 706, Lake Union Building, 1700 Westlake Avenue
North, 98109, Area Code 206 Tel 442-5616, FTS 8 399-5615

Spokane-P.O. Box 2170, West 808 Spokane Fails Blvd., Room 623,

99201 , Area Code 509 Tel 439-4557

WEST VIRGINIA

Charle8toii-3309 New Federal Building, 500 Quarrier Street, 25301,
Area Code 304 Tel 347-5123, FTS 8 930-5123

WISCONSIN

Milwaukee-Federal Building, U.S. Courthouse, 517 E. Wisconsin Av-
enue, 53202, Area Code 414 Tel 291-3473, FTS 8 362-3473
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the user to identify NBS papers by personal author, keywords, title, and NTTS

order/report number.

12. KEY WORDS (Six to twelve entries; alphabetical order; capitalize only proper nomes; and separate key words by semicolons)

abstracts, NBS publications; catalog, NBS publications; NBS publications;
publications, NBS

13. AVAILABILITY

IXJ Unlimited

I I

For Official Distribution. Do Not Release to NTIS

Order From Superintendent of Documents, U.S. Government Printing Office, Washington, DC
20402.

Q Order From National Technical Information Service (NTIS), Springfield, VA 22161

14. NO. OF
PRINTED PAGES

395

15. Price

USCOMM-DC 8S-6006



INSTRUCTIONS

FORM NBS*114A: BIBLIOGRAPHIC DATA SHEET. This bibliographic data sheet meets the standards

adopted for use by all U.S. Government agencies. It is needed forNTIS processing and must accompany all

NBS papers, those s^pearing in nongovernmental media as well as those in N BS series, since all reports of

NBS technical work are normally entered into the NTIS system. For all GPO publications, it becomes an

integral part of the document and is widely used by librarians and abstractors.

Itemsl, 2 —Complete If information is available; otherwise Publ ications Office will complete later. If

non-NBS publication, state "see item 10" (Enter other agency sponsor's report number if

requested to do so, and enter NBSIR number under item 2).

Itvm 3 — Complete if known; otherwise Publications Office will complete.

Ittms 4, 5 —Complete as shown on manuscript. When NBS-I I4A is resubmitted along with NBS-266,
following publication of non-NBS media papers, these items must agree with published paper.

Ittm 6 - If not NBS, blank out and enter Gran tee/ Con tractor name and address, or if performed
jointly, show both.

Ittm 7 — Complete when applicable.

Item 8 — Enter "Interim," "Final," or period covered.

Item 9 — Enter all sponsors' names and addresses. Include NBS if also a sponsor.

Ittm 10 —Enter other relevant information, i.e., related or superseded documents. Also used by
Publications Office for Library of Congress catalog number, and entry of non-N BS media
citation upon receipt of Form NBS-266 from author. Check block if appropriate and attach
SFI85.

Ittm 11, 12 — Prepare abstract and key words with special care. These are published separately by NBS, NTIS,
and other bibliographic services, and are vital elements in guiding readers to your paper.
The key words will be used as entries in a subject index. See NBS Communications Manual
for additional guidance.

Ittm 13 — Indicate "Unlimited" — for open-literature documents cleared under NBS editorial procedures,
or "For official distribution. Do not release to NTIS" — for limited, restricted, or need-to-
know material (See Communications Manual). Publications Office will mark appropriate
"order" box and complete Stock Number when known.

Ittms 14, IS -Leave blank. To be completed by Publications Office or call Printing and Duplicating for
NBSIR* s.

FOftM NIS-1 14A (RtV. 1 1'M) USCOAM-DC 85-6006
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ORDER FORM To:

Enclosed is $ check,

money order, or charge to my
Deposit Account No.

]-

Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402

Credit Card Orders Only

WS4* Total charges $ Fill in the boxes below.

Order No..
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Credit
Card No.

Expiration Date —
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Month/Year L_L
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(or Country)

PLEASE PRINT OR TYPE

state

J L

11

ZIP Code

For Office Use Only

Quantity Charges

Enclosed
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Subscriptions

Postage

Foreign handlirtg

MMOB
OPNR
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Discount
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MAIL ORDER TO:

National Technical Infornnation Service

U.S. DEPARTMENT OF COMMERCE
Springfield. Va. 22161

(703) 487-4650 TELEX 89-9405

ORDER FORM

PURCHASER:
Telephone:

For DTIC UMri Only

DTIC User Code
,

Contract Number
(last 6 characters only)

Tr«Mury Agancy Location Codo

For Qovornmont User*

(who roport on SF-224)

(8 digit)

Attention: SHIP TO:
(Enter it different from address at left)

Date

Name.

Organization

.

Address

City, State. ZIP

Method of Payment
Q Charge my NTIS deposit account no

.

Q Purchase order no

Check enclosed for $

Ship & Bill. See reverse (not applicable outside North America).

Charge to my Q American Express Q Visa Q Master Card

Account no.

Card expiration date

Signature

(Required to validate order)

ORDER OPTIONS
It is vital that you order by NTIS order number or your order will be
manually tilled, causing a delay You can opt for airmail/first class

delivery as indicated below. Just check the Priority Mail Services box. If

you're really pressed for time, call the NTIS Rush Handling Service (703)

487-4700 or (800) 336-4700. For a $10 per copy charge your order will

be mailed within 8 working hours. Or, you can pick up your order in the

Washington Information Center & Bookstore or at our Springfield Opera-
tions Center within 24 hours for a $6 per copy charge.

NTIS ORDER NUMBER*
USER ROUTING

CODE (see reverse)

QUANTITY

Paper
Copy

Micro-
fiche

Other
(specify)

UNIT**
PRICE

PRIORITY*
MAIL

SERVICES

TOTAL
PRICE

"Add $3 per Item lor First Class Delivery In North America;
Add $4 for each paper copy Airmail Delivery outside North America.

"ALL PRICES SUBJECT TO CHANGE.
***lf ordering by title or if item ordered Is a magnetic tape, please see reverse side.

NTIS-173 (3/80)
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USER ROUTIMG CODE: NTIS can label each item lor routing wilhin your organization If you want this service put your routing code in the box marked
USER ROUTING CODE (Limit eight characters).

SHIP « BILL SERVICE: Prepayment helps to expedite your order and can be accomplished through the use of an NTIS Deposit Account, check,
money order, or charge card account number • For "Ship and Bill," NTIS charges $5 extra for each order (regardless of the

number of items; $5 extra lor each NTlSearch; • NTIS does not "Ship and Bill" tor orders outside North America.

ORDERING MAGNETIC TAPE:
(check model) 7 track

800 BP! odd parity

556 BPI even parity

9 track

1600 BPI

800 BPI

(odd parity)

ORDERING BY TITLE: If ordering without an NTIS order number (by title only) allow an additional two weeks

TITLE #1

sponsor's Series # Contract or Grant Number of Report Date Published

Originator (Give specilic laboratory, or division and location.)

Turn to other side Write "1" in the NTIS Order Number block and complete the rest of the line.

TITLE #2

Sponsor's Series # Contract or Grant Number of Report Date Published

Originator (Give specilic laboratory, or division and location
)

Turn to other side. Write "2" in the NTIS Order Number block and complete the rest of the line.

TITLE #3

Sponsor's Series # Contract or Grant Number of Report Date Published

Originator (Give specific laboratory, or division and location.)

Turn to other side Write "3" in the NTIS Order Number block and complete the rest of the line.

TITLE #4

Sponsor's Series # Contract or Grant Number of Report Date Published

Originator (Give specilic laboratory, or division and location.)

Turn to other side. Write "4" in the NTIS Order Number block and complete the rest of the line.

TITLE #5

Sponsor's Series # Contract or Grant Number of Report Date Published

Originator (Give specific laboratory, or division and location )

Turn to other side Write "5" in the NTIS Order Number block and complete the rest ol the line.







NR
ff ¥ Ii^ Technical Publications Program

Periodical

Journal of Research—The Journal of Research of the National Bureau of Standards reports NBS research

and development in those disciplines of the physical and engineering sciences in which the Bureau 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 Bureau's

technical and scientific programs. Issued six times a year.

Nonperiodicals

Monographs—Major contributions to the technical literature on various subjects related to the Bureau'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 NBS, NBS 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 proper-

ties of materials, compiled from the world's literature and critically evaluated. Developed under a worldwide

program coordinated by NBS 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 quarterly for NBS by the

American Chemical Society (ACS) and the American Institute of Physics (AlP). Subscriptions, reprints and
supplements are available from ACS, 11 55 Sixteenth St., NW, Washington, DC 20056.

Building Science Series—Disseminates technical information developed at the Bureau on building materials,

components, systems, and whole structures. The series presents research results, test methods, and per-

formance 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 sub-

ject area. Often serve as a vehicle for final reports of work performed at NBS under the sponsorship of

other government agencies.

Voluntary Product Standards—Developed under procedures published by the Department of Commerce in

Part 10, Title 1 5, of the Code of Federal Regulations. The standards establish nationally recognized re-

quirements for products, and provide all concerned interests with a basis for common understanding of the

characteristics of the products. NBS administers this program as a supplement to the activities of the private

sector standardizing organizations.

Consumer Information Series—Practical information, based on NBS 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 NBS publications from: Superintendent of Documents, Government Printing Office,

Washington, DC 20402.
Order the following NBS publications—FlPS and NBSIR's—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 regarding standards issued by NBS pursuant to the Federal Pro-

perty and Administrative Services Act of 1 949 as amended. Public Law 89-306 (79 Stat. 1 1 27), and as
implemented by Executive Order 1 1 71 7 (38 FR 1 231 5, dated May 11,1 973) and Part 6 of Title 1 5 CFR
(Code of Federal Regulations).

NBS Interagency Reports (NBSIR)—A special series of interim or final reports on work performed by NBS
for outside sponsors (both government and non-govemment). In general, initial 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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