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METROLOGY FOR ELECTROMAGNETIC TECHNOLOGY:
A BIBLIOGRAPHY OF NBS PUBLICATIONS

Edited by

Robert A. Kamper

This bibliography lists the publications of the present personnel
of the Electromagnetic Technology Division of NBS in the period
from January 1970 through September 1979. A few earlier
references that are directly related to the present work of the
division are included.

Key words: Electromagnetic metrology; microwaves; lasers; optical
fibers; time domain metrology; cryoelectronics.

INTRODUCTION

The Electromagnetic Technology Division was formed during the
Reorganization of MBS in April 1978, by combining parts of the former
Electromagnetics and Cryogenics Divisions. It develops measurement methods
and standards, and provides metrological support, for: microwave circuits,
laser systems, optical communication equipment, systems using transient or
pulsed electromagnetic phenomena, and cryoelectronics. For the individual
staff members of the division, the reorganization brought a realignment of

long-term goals but little immediate discontinuity in their work. It

therefore makes good sense that this bibliography should cover a period
beginning some time before the reorganization, so as to include at least the
more recent origins of the present work of the division. The editor has
attempted to include all work published by the present staff members of the
division, while they were employees of NBS, in the period from January 1970

through September 1979. There are a few exceptions, where work that is

totally unrelated to the present program has been excluded or where work by

authors now in other parts of NBS has been included because of its special
significance. A few papers published before 1970 have also been included
because of their direct relationship to the present program.

There are several other sources that may be useful to the reader who is

interested in activities at NBS connected with electromagnetic metrology. A

companion bibliography to this one lists the publications of the
Electromagnetic Fields Division. Its topics include metrology for: antennas,

satellite communications equipment, electromagnetic interference and hazard,
and remote sensing. Three bibliographies of the publications of the former
Electromagnetics Division have been published: NBS I R-73-320 (July 1972 - June

1973); NB SIR-74-395 (July 1973 - June 1974); NBSIR-75-818 (July 1974 - June

1975). These were preceded by a series of unpublished reports (edited by H.

M. Altschuler) that cover the period back to 1956. An excellent summary of

the whole field of electromagnetic metrology as it stood in 1967 was published
as a special issue of the IEEE Proceedings (volume 55, June 1967). Advances
in the following decade were described in another special issue of the same

journal (volume 66, April 1978).



A NOTE ON ABBREVIATIONS

Most readers will be familiar with the commonly used abbreviations for
the names of the various professional journals that appear in this
bibliography. There are also three publication series that are peculiar to

NBS and may call for explanation. They are:

NBSIR - NBS Interagency/Internal Report
NBS-TN - NBS Technical Note
NBS-SP - NBS Special Publication

Purchase Procedures and Document Availability

NBS Technical Notes and Special Publications may be purchased from the
Superintendent of Documents, U.S. Government Printing Office, Washington, D.C.
20402. Orders must be accompanied by postal money order, express money order,
or check made out to the Superintendent of Documents.

NBS Interagency/Internal Reports (NBSIR
1

s) may be purchased from the
National Technical Information Service, Springfield, VA 22161. Orders must be

accompanied by postal money order, express money order, or check made out to
the NTIS.

Reprints of papers published in non-NBS media may be available in limited
quantities from the authors.

ACKNOWLEDGMENTS

A large part of the labor of preparing a bibliography is spent on

collecting and arranging the material. I thank Frances Brown, Kathryn Kline,
Jessie Page, and Sheila Aaker for their assistance with these chores. The
prime source of material was the NTIS file, with access through the Lockheed
Dialog System. This was supplemented with material supplied by the individual
authors.
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MICROWAVE METROLOGY

Performance of a Dual Six-Port Automatic Network Analyzer;
Hoer, Cletus A.

Proceedings IEEE MTT-S 1979, Int. Microwave Symp. Digest:
The World of Microwaves, Orlando, FL., Apr 30-May 2, 1979; IEEE Cat.
No. 79CHI439-9 MIT-S.

Through-Load-Delay: An Improved Technique for Calibrating the
Dual Six-port Automatic Network Analyzer;
Engen, G.F., and Hoer, C.A.

International Microwave Symposium, Orlando, Florida,
Digest p. 53, 1979.

Calibrating Two Six-Port Refl ectometers With an Unknown Length of
Precision Transmission Line;

Hoer, Cletus A.

Proceedings IEEE MIT-S Int. Microwave Symp. Digest, Held at

Ottawa, Canada on Jun 27-29, 1978, pl76-178.

Calibrating a Six-Port Refl ectometer with Four Impedance Standards;
Hoer, Cletus A.

NBS-TN-1012 ,
Mar 79.

Calibrating the Six-port Refl ectometer by Means of Sliding
Terminations;
Engen, G.F.
IEEE Transactions on Microwave Theory and Technique, vol . MTT-26,
p951 -957 , Dec 1978.

Advantages of the Six-port Refl ectometer for RF/Microwave Power
Measurement in Operational Systems;
Komarek, E.L.

GOMAC Digest, 1978.

The Application of "Through-Short-Delay" to the Calibration of the

Dual 6-port;
Engen, G.F., Hoer, C.A., and Speciale, R.A.

IEEE International Microwave Symposium Digest, p. 184-185, 1978.

Status of RF and Microwave Calibration Services at NBS;

Kamper, R.A.

NCSL Newsletter, vol. 18, p. 40, Dec 1978.

NBS RF Voltage Comparator;
Driver, L. D.; Ries, F. X.; Rebuldela, G.

NBSIR-78-871 , Dec 78.

Design Considerations for Automatic Network Analyzers Based on the

Six-Port Concept;
Engen, Glenn F.

Proceedings of Conference IEE Euromeas 77, Sussex (England)

5-9 Sep 77 pllO-111 1977. (Institution of Electrical Engineers,

London, England).
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Instrumentation: Six Ports Simplify Network;

Engen, Glenn F.

Microwave Syst. News, p54-55 Jan 78.

Ultrasonic Calorimeter for Beam Power Measurements from 1 to 15

Megahertz;
Zapf, Thomas L.; Harvey, Morris E.; Larsen, Neil T.; Stoltenberg,
Robert E.

Proceedings of Ultrasonics Symposium (1976), Annapolis, MD.

29 Sep-1 Oct 76, IEEE Cat76 CH1120-5SU p573-576 1977.

Self-Calibration of Complex Ratio Measuring System;
Allred, C. M.; Manney, C. H.

Proc. Int. Conf. on Measurement and Instrumentation,
Dresden, Germany, Jun 17-23, 1973, ACTA IMEKO 1,

pi 57-166 , 1973.

A Network Analyzer Incorporating Two 6-Port Refl ectometers

;

Hoer, Cletus A.

IEEE Trans. Microwave Theory Tech. MIT-25 pl070-1074 Dec 77.

The Six-Port Measurement Technique: A Status Report;
Engen, Glenn F.

Microwave Jnl . vol . 21, pl8, 21-22, 24, 84, 87, 89, May 78.

A Semi -Automated Six-Port for Measuring Millimeter Wave Power and

Complex Reflection Coefficient;
Weidman, Manly P.

IEEE Trans. Microwave Theory Tech., vol. MTT-25, pl083-1085
Dec 77.

Performance Characteristics of an Automated Broad-Band Bolometer
Unit Calibration System;
Komarek, Ernest L.

IEEE Trans. Microwave Theory vol. MTT-25 pi 1 22-1127 Dec 77.

The National Electromagnetic Measurement System;
Kamper, R.A.

NBSIR-75-936
, June 1977.

Calibrating Two 6-Port Refl ectometers with Only One Impedance
Standard;
Hoer, Cletus A.

NBS-TN-1004, Jun 78.

An Improved Circuit for Implementing the Six-Port Technique of
Microwave Measurements;
Engen, Glenn F.

IEEE Trans. Microwave Theory Tech. vol. MTT-25 pl080-1083 Dec 77.

Advances in Microwave Measurement Science;
Engen, Glenn F.

Proc. IEEE vol. 66 p374-384 Apr 78.

4



Fixed and Base Station Antennas;
Treado, M. J.; Taqqart, H. E.; Nelson, R. E.; Workman, J. L.
N I LECJ- STD-0204 .00 , 1977.

A Microwave Network Analyzer Usinq Two 6-Port Reflectometers;
Hoer, Cletus
Proceedinqs 1977 IEEE-MTT-S Int. Microwave Symposium, San

Diego, California, June 21-23, 1977, p47-49 1977.

A Semi -Automated Six-Port for Measuring Millimeter Wave Power and
Complex Reflection Coefficient;
Weidman, Manly P.

Proceedings 1977 IEEE MTT-S Int. Microwave Symposium, San Diego,
California, June 21-23, 197?, p58-60, 1977.

An Improved Circuit for Implementing the Six-Port Technique of

Microwave Measurements;
Engen, Glenn F.

Proceedings 1977 IEEE-MTT-S Int. Microwave Symposium, San

Diego, California, June 21-23, 1977, p53-55 1977.

NBS Type IV RF Power Meter Operation and Maintenance;
Larsen, Neil T.

NBSIR-77-866 , Oct 77.

An Application of the Six-Port Junction to Precision Measurement of

Microwave One-Port Parameters;
Komarek, E. L.

Proceedings 1977 IEEE-MTT-S Int. Microwave Symposium, San

Diego, California, June 21-23, 1977, p56- 57 1977.

The Six-Port Refl ectometer: An Alternative Network Analyzer;
Engen, Glenn F.

Proceedings 1977 IEEE-MTT-S Int. Microwave Symposium, San

Diego, California, June 21-23, 1977, p44-46 1977.

Six-Port Measuring Circuit; Patent Application;
Engen, Glenn F.

PAT-APPL-829 381, Filed 31 Aug 77.

The National Measurement System for Medical Ultrasonics;
Hudson, Paul A.

NRSIR-75-937
,

Feb 76.

Vector Voltmeter;
Hoer, Cletus A.; Engen, Glenn F.

PATENT-4 001 681, patented 4 Jan 77.

A Guide to Voice Scramblers for Law Enforcement Agencies;
Nelson, Robert E.

NBS-Special Pub 480-8, Dec 76.
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A New Self-Balancing DC-Substi tution RF Power Meter;
Larsen, Neil T.

IEEE Trans. Instrum. Meas. vol . IM-25, p343-347 Dec 76.

Determination of Microwave Phase and Amplitude from Power
Measurements;
Engen, Glenn F.

IEEE Trans. Instrum. Meas. vol. IM-25, p414-418 Dec 76.

Scattering Parameters of SMA Coaxial Connectors;
Estin, A.J.
IEEE Transactions on Instrumentation and Measurement, vol. IM-25,

P329-334, 1976.

Repeatability of SMA Coaxial Connectors;
Jesch, R.L.

IEEE Transactions on Instrumentation and Measurement, vol. IM-25,

P314-320, 1976.

Broadband Pulsed/CW Calibration Signal Standard for Field
Intensity Meter (FIM) Receivers;
Simpson, Philip A.

NBSIR-74-371 , Jun 74.

A Microwave Vector Voltmeter System;
Roe, Keith C.; Hoer, Cletus A.

NBSIR-76-844, Aug. 76.

Theorem Giving Limits for S22 When Sll and the Two-Port Efficiency are
Known;
Engen, Glenn F.

IEEE Trans. Instrum. Meas., Vol. IM-20, p78 Feb 71.

Application of an Arbitrary 6-Port Junction to Power-Measurement
Problems;
Engen, Glenn F.; Hoer, Cletus A.

IEEE Transactions on Instrum, and Meas., vol. IM-21, p470-474 Nov 72.

Application of an 'Arbitrary' 6-Port Junction to Power Measurement Problems;
Engen, Glenn F.; Hoer, Cletus A.

Proceedings of 1972 Conference on Precision Electromagnetic
Measurements, Boulder, Colo., 26-29 Jun 72, pl00-101
(IEEE, New York, N.Y.) 1972.

Calibration of an Arbitrary Six-Port Junction for Measurement of

Active and Passive Circuit Parameters;
Engen, Glenn F.

IEEE Transactions on Instrumentation and Measurement, vol. IM22

P295-299 Dec 73.

Comments on Practical Analysis of Refl ectometers and Power Equation
Concepts;
Engen, Glenn F.

IEEE Transactions on Instrumentation and Measurement, vol. IM-23

P104-105 Mar 74.
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International Intercomparison of Power Standards at 3 GHz;

Engen, Glenn F.; Hudson, Paul A.

IEEE Transactions on Microwave Theory and Techniques, vol . MTT-19
p411-413 Apr 71.

An Automated Broadband System for Measurement of One-Port Microwave
Parameters;
Komarek, Ernest L.

CPEM Digest, pl67-170 1976.

Ultrasonic Calorimeter for Beam Power Measurements;
Zapf, Thomas L.; Harvey, Morris E.; Larsen, Neil T.; Stoltenberg,
Robert E.

NBS-TN-686, Sep 76.

Reflection Coefficient Standards for Automated Network Analyzers;
Little, W. E.; Yates, B. C.

CPEM Digest, pl28-129 1976.

Measurement of Complex Microwave Circuit Parameters Using Only Power
Detectors;
Engen, Glenn F.

CPEM Digest, pl71 1976.

Measuring and Minimizing Diode Detector Nonlinearity;
Hoer, C. A.; Roe, K. C.; Allred, C. M.

CPEM Digest, pl08-109 1976.

An NBS Developed Automatic Network Analyzer;
Little, W.; Wakefield, J.; Heim, L.; Allred, C.; Zapf, T.

CPEM Digest, pl30-133 1976.

A New Self-Balancing DC-Substitution RF Power Meter;
Larsen, Neil T.

CPEM Digest, p203-205 1976.

Implementation of the Notch Technique as an RF Peak Pulse Power

Standard;
Simpson, Philip A.; Hudson, Paul A.

NBS-TN-682, Jul 76.

The Calibration and Use of Directional Couplers Without Standards;
Allred, C. McKay; Manney, Charles H.

IEEE Transactions on Instrumentation and Measurement, vol. 25

p84-89 Mar 76.

Mismatch Considerations in Evaluating Amplifier Noise Performance;
Engen, Glenn F.

IEEE Transactions on Instrumentation and Measurement, vol. IM-22

P274-278 Sep 73.

7



A Precision 30 MHz Wavegui de-Bel ow-Cutoff Attenuator with an

Absolute Electronic Readout, NBS Model XII;

Adair, Robert T.

NBSIR-76-833, Jan 76.

Analysis of a Six-Port Junction for Measuring, v, i, a, b, z, Gamma,
and Phase;
Hoer, C. A.; Engen, G. F.

Proceedings of Conference of the International Measurement
Confederation (6th), Dresden (Germany), 17-23 Jun 73, Acta IMEKO, vol. 1,

P213-222 1973.

Using an Arbitrary Six-Port Junction to Measure Complex Voltage
Rati os;

Hoer, Cletus A.; Roe, Keith C.

Proceedings of IEEE Microwave Theory and Technique Symp. Int. (1975),
Palo Alto, Calif., 12-14 May 75, p98-99 1975.

Automated Calibration of Di recti onal -Coupl er-Bol ometer-Mount
Assembl ies;

Engen, Glen F.

Proceedings of IEEE-MTT-S Microwave Symp., Palo Alto,
Calif., 12-14 May 75, p95-97 May 75.

“

Automated Calibration of Di recti onal -Coupl er-Bol ometer-Mount
Assembl ies;

Engen, Glenn F.

IEEE Transactions on Microwave Theory and Techniques,
vol. MTT-23 p984-990 Dec 75.

Using an Arbitrary Six-Port Junction to Measure Complex Voltage
Ratios;
Hoer, Cletus A.; Roe, Keith C.

IEEE Transactions on Microwave Theory and Techniques, vol. MTT-23

P978-984 Dec 75.

Completion of the Program to Evaluate/Improve Instrumentation and

Test Methods for Electroexplosive Device Safety Qualification;
Hudson, Paul A.; Melquist, Dean G.; Ondrejka, Arthur R.; Werner,
Paul E.

NBSIR-74-379, Jun 74.

Using Six-Port and Eight-Port Junctions to Measure Active and

Passive Circuit Parameters;
Hoer, Cletus A.

NBS-TN-673
, Sep 75.

Self-Balancing DC-Substitution Measuring System; Patent Application;
Larsen, Neil T.; Reeve, Gerome R.

PAT-APPL-587 565, Filed 17 Jun 75.
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An Application of the Power Equation Concept and Automation
Techniques to Precision Bolometer Unit Calibration;
Komarek, Ernest L.

Proceedings of 1974 IEEE S-MTT International Microwave
Symposium, Atlanta, Ga., 12-14 Jun 74, Paper in Microwave Symposium
Digest, p263-265 Jun 74.

An Alternative Calibration Technique for Automated Network Analyzers
with Application to Adapter Evaluation;
Engen, Glenn F.

Proceedings of IEEE S-MTT International Microwave Symposium,
Atlanta, Ga., 12-14 Jun 74, Microwave Symposium Digest, p261 -262 Jun 74.

Characteri zation of a High. Frequency Probe Assembly for Integrated
Circuit Measurements;
Jesch, R. L.; Hoer, C. A.

NBS-TN-663, Apr 75.

Calibration Technique for Automated Network Analyzers with
Application to Adapter Evaluation;
Engen, Glenn F.

IEEE Trans. Microwave Theory Tech. Part II, 1974 Symposium
Issue, vol . MTT-22

,
pl255-1260 Dec 74.

An Application of the Power Equation Concept and Automation
Techniques to Precision Bolometer Unit Calibration;
Komarek, Ernest L.; Tryon, Peter V.

IEEE Trans. Microwave Theory Tech. Part II, 1974 Symposium Issue

vol. MTT-22, pl260-1267 Dec 74.

Self-Balancing, D.C. -Substitution Measuring System; Patent
Appl ication;
Larsen, Neil T.; Reeve, Gerome R.

PAT-APPL-476 646, Filed 5 Jun 74.

Theory of UHF and Microwave Measurements Using the Power Equation
Concept;
Engen, Glenn F.

NBS-TN-637, Apr 73.

A Method for Designing Multi-Screw Waveguide Tuners;
Weidman, M. P.; Campbell, E.

NBS-TN-393, Oct 70.

The 6-Port Coupler; A New Approach to Measuring V, I, P, Z, and Theta;

Hoer, Cletus A.

Digest of Precision Electromagnetic Measurements Conference,

Boulder, Colo., p26-29 Jun 72.

The Six-Port Coupler: A New Approach to Measuring Voltage, Current,

Power, Impedance, and Phase;
Hoer, Cletus A.

IEEE Transtions on Instrumentation and Measurement, vol. IM21

p466-470 Nov 72.
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Application of a Non-Ideal Sliding Short to Two-Port Loss Measurement;
Weidman, M. P.; Engen, G. F.

NBS-TN-644 , Oct 73.

Summary of WR15 Flange Evaluation at 60 GHz;

Yates, B. C.; Counas, G. J.

NBS-TN-642 , Oct 73.

Broad-Band Lumped-Element Directional Coupler;
Hnpr riptuc A

PATENT-3 701 057, patented 24 Oct 72.

System for Measuring Peak Pulse Power Using Sampling and Comparison
Techniques;
Hudson, Paul A.; Ecklund, Warner L.; Ondrejka, Arthur R.

PATENT-3 239 758, patented 8 Mar 66.

Standard Field Strength Meter;
Lawton, Robert A.; Allred, Charles McKay
PATENT-3 586 973, patented 22 Jun 71.

Power Measuring and Leveling System Using a Self-Balancing Bridge;
Larsen, Neil T.; Clague, Frederick R.

PATENT-3 611 130, patented 5 Oct 71.

An Immittance Transcomparator;
Agy, David L.; Nelson, R. E.

Annual Precision Measurement Association Metrology Conference
(3rd), Gaithersburg, Md. 17-18 Jun 70, vol . 1 pl47-154.

Millimeter Attenuation and Reflection Coefficient Measurement
System;
Yates, B. C.; Larson, W.

NBS-TN-619, Jul 72.

An Excitation System for Piston Attenuators;
Cook, C. C.; Allred, C. M.

IEEE Transactions on Instrumentation and Measurement, vol. IM-20

pi 0- 16 Feb 71.

An Extension to the Sliding Short Method of Connector and

Adaptor Evaluation;
Engen, G.F.

NBS Journal of Research, vol. 75C, pl77-183, 1971.

An Adjustable-Slot-Length UHF Coaxial Coupler with Decade Bandwidth;
Hudson, P. A.; Saulsbery, L. F.

IEEE Transactions on Microwave Theory and Techniques, vol. MTT-19
p781 -783 Sep 71.
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Power Equations: A New Concept in the Description and Evaluation of
Microwave Systems;
Engen, Glenn F.

IEEE Transactions on Instrumentation and Measurement, vol . IM-20
p49- 57 Feb 71.

A New Method of Characterizing Amplifier Noise Performance;
Engen, Glenn F.

IEEE Transactions on Instrumentation and Measurement, vol. IM-19
p344-349 Nov 70.

A Wide Range CW Power Measurement Technique;
Lawton, R.A., Allred, C.M., and Hudson, P.A.

IEEE Transactions on Instrumentation and Measurement, vol. IM-19,

p28-34, Feb 1970.

Improvements to the NBS RF Peak-Pulse Power Standard;
Simpson, P.A., and Ondrejka, A.R.

Presented at the Instrument Society of America Silver Jubilee
International Conference and Exhibit, Oct 1970, Philadelphia, PA,

Paper 709-70, pi -7

.

A New Standard for Electric Field Strength;
Lawton, R.A.

IEEE Transactions on Instrument and Measurement, vol. IM-19,

p45- 51 ,
Feb 1970.

Broad-Band Resistive-Divider-Type Directional Coupler;
Hoer, C.A., and Agy, D.L.

IEEE Transactions on Instrumentation and Measurement, vol. IM-19,

p336-343, Nov 1970.

An Introduction To The Description and Evaluation of Microwave
Systems Using Terminal Invariant Parameters;
Engen, Glenn F.

NBS-Mono-112, Oct 1969.

Measurement of RF Peak Pulse Power;
Hudson, P.A.
Proceedings of IEEE, vol. 55, p851-855, 1967.

RF Attenuation;
Russell, D.H., and Larson, W.

Proceedings of IEEE, vol. 55, p942-959, June 1967.

An Unmodulated Twin-Channel Microwave Attenuation Measurement
System;
Russel 1 ,

D.H

.

ISA Transactions, vol 4, pl62-169, April 1965.
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OPTICAL ELECTRONIC METROLOGY

Fiber Measurements: Quality and Cost;

Day, G. W.

Proceedings of the International Conference on Communications,
Boston, June 1979.

Conference on Optical Scattering Standards;
Young, M.

Proceedings of the SPIE Conference,
April 1979.

LED Source for Determining Optical Detector Time Response at 1.06

Micrometers;
Franzen, D. L.; Day, G. W.

Rev. Sci. Instr., Vol . 50, p. 1029, 1979.

National Standards of a Powerful Sort;

Sanders, A. A.

Optical Spectra, Vol. 13, p45, Aug. 1979.

Design of a Reflection Apparatus for Laser Beam Profile Measurements;
Johnson, E. G.

NBS-TN-1 01 5, July 1979.

Attenuation Measurements on Optical Fiber Waveguides: An

Interl aboratory Comparison Among Manufacturers;
Day, G. W.; Chamberlain, G. E.

NBSIR-79-1608, May 79.

Optical Fiber Phase Discriminator;
Danielson, B. L.

Appl . Opt., Vol. 17, pp. 3665-3668, Nov. 1978.

Laser Beam Profile Measurements Using Spatial Sampling, Fourier
Optics, and Holography;
Johnson, Eric G., Jr.
NBS-TN-1009 , Jan. 1979.

Laser Action in Sputtered Metal Vapors;
McNeil, J. R„; Johnson, W. L.; Collins, G. J.; Persson, K. B.;

Franzen, D. L.

International Conference on Quantum Electronics (9th)

Held at Amsterdam, The Netherlands on June 14-18, 1976, pi 62- 163 1976.

Fiber Optics Metrology at NBS;
Danielson, B.; Day, G.; Franzen, D.

Proceedings of Union Radio Scientifique Internationale Comm.
Symp., Lannien, France, 3-7 Oct 77 p430-431 Dec 77. (International
Union of Radio Science, France.)
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Evaluating the Inequivalence and a Computational Simplification for
the NBS Laser Energy Standards;
Johnson, Eric G. Jr

Appl . Opt., Vol . 16 p231 5-2321 Aug 77.

A Simple First Positive System Nitrogen Laser for use in Optical
Fiber Measurements;
Franzen, D. L., Danielson, B. L., and Day, G. W

IEEE Journal of Quantum Electronics, Vol. QE-14, p548, 1978.

Improving Beam Measurement;
Smith, R. L.; Sanders, A. A.

Laser Focus Mag. p70-71, Apr 1975.

Absolute Reference Calorimeter for Measuring High Power Laser Pulses
Franzen, D. L.; Schmidt, L. B.

Appl. Opt., Vol. 15 p31 1 5-3122 , Dec 76.

Improvements in a Calorimeter for High-Power CW Lasers;
Chamberlain, George E.; Simpson, Philip A.; Smith, Richard L.

IEEE Trans. Instrum. Meas., Vol. IM-27, p81-86, Mar 78.

Laser Far-Field Beam-Profile Measurements by the Focal Plane
Technique;
Day, G. W.; Stubenrauch, C. F.

NBS-TN-1001 , March 1978.

An NBS Laser Measurement Assurance Program (MAP);

Sanders, A. A.; Cook, A. R.

Proceedings of Electro-Optical Systems Design Conference 76 and

International Laser Exposition, Mew York, Sep 14-16, 1976, p277-280.

Measurement Procedures for the Optical Beam Splitter Attenuation
Device BA-1;

Danielson, B. L.

NBSIR-77-858 ,
May 77.

Proposed Standards for Ladar Signatures;
Danielson, B. L.

NBS I R- 7 7 - 856 ,
Apr. 77.

Spectral Reference Detector for the Visible to 12 Micrometer Region;

Convenient, Spectrally Flat
Day, G. W.; Hamilton, C. A.; Pyatt, K. W.

Applied Optics, Vol. 15, pl865-1868, July 76.

Performance and Characteristics of Polyvi nyl idene Fluoride
Pyroelectric Detectors;
Day, G. W.; Hamilton, C. A.; Gruzensky, P. M.; Phelan, R. J. Jr

Proceedings of IEEE Symposium on Application of Ferroelectrics,
Albuquerque, New Mexico, June 9-11, 1975,
Ferroel ectrics, Vol. 10, p99-102, 1976.
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Ultraviolet Laser Action from Cu II in the 2500-A Region;

McNeil, J. R.; Collins, G. J.; Persson, K. B.; Franzen, D. L.

Applied Physics Letters, Vol. 28, p207-209, Feb 76.

Radiometry Without Standard Sources/Electrically Calibrated Pyroelectrics;
Phelan, Robert J. Jr; Hamilton, Clark A.; Day, Gordon W.

Proceedings of Society of Photo-Optical Instrumentation Engineers,
San Diego, Calif., 17-22, Aug 1975, Paper in Modern Utilization of Infrared
Technology Civilian and Military, SPIE 62, pi 59-165 ,

1975.

Laser Attenuators for the Production of Low Power Beams in the Visible and

1.06 micron Regions;
Danielson, B. L.; Beers, Yardley
NBS-TN-677 , Jan. 1976.

An Electrically Calibrated Pyroelectric Radiometer System;

Hamilton, C. A.; Day, G. W.; Phelan, R. J. Jr
NBS-TN-678 , Mar 76.

Pyroelectric Radiometers Get Off The Drawing Board;
Hamilton, C. A.; Phelan, R. J. Jr; Day, G. W.

Optical Spectra, Vol. 9, p37-38, Oct 75.

Laser Power and Energy Measurements;
Jennings, D. A.; West, E. D.; Evenson, K. M.; Rasmussen, A. L.;

Simmons, W. R.

NBS-TN-382 , Oct. 69.

Precision Beam Splitters for C02 Lasers;
Franzen, Douglas L.

Applied Optics, Vol. 14, p647-652, Mar 75.

Current Status of NBS Low-Power Laser Energy Measurement;
West, E. D.; Case, W. E.

Proceedings of Conference on Precision Electromagnetic Measurements,
London, England, 1-5 Jul 74. IEEE Transactions on Instrumentation and

Measurement, Vol. IM-23, p422-425, Dec 74.

A Pyroelectric Power Meter for the Measurement of Low Level Laser
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The Polarization of PVF and PVF2 Pyroelectrics;
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A Calorimeter for High Power CW Lasers;
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E. D.
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14
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Peterson, R. L.; Day, G. W.; Gruzensky, P. M.; Phelan, R. J.
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Absolute, Pyroelectric Radiometers and Two Dimensional Arrays;
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Day, G. W.
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Evenson, K. M.; Wells, J. S.; Peterson, F. R.; Danielson, B. L.;
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Effects of Poling Conditions on Responsivity and Uniformity of
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Day, G. W.; Hamilton, C. A.; Peterson, R. L.; Phelan, R. J. Jr;
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Comparison of the Laser Power and Total Irradiance Scales Maintained
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Geist, Jon; Schmidt, L. B.; Case, W. E.
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Electrically Calibrated Pyroelectric Optical-Radiation Detector;
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Continuous Laser-Sustained Plasmas;
Franzen, D. L.

Jnl. of Applied Physics, vol. 44 pi 7 27- 1 7 32 Apr 73.
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15
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IEEE Transactions on Instrumentation and Measurement, vol . IM-21
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Role of Infrared Frequency Synthesis in Metrology;
Wells, J. S.; Evenson, K. M.; Day, G. W.; Halford, Donald
Proceedings of Institute of Electrical and Electronics
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Phelan, Robert J.
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Nahman, N. S., Allred, C. M., Andrews, J. R., Hoer, C. A., and
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Measurement of Pulsed-Laser Power;
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NBS-TN-1008, Nov 78.

Broadband Isotropic Antenna with Fiber-Optic Link to a Conventional
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Saturation of Optical Detectors at High Modulation Frequency;
Young, M.; Lawton, R. A.
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Appl . Opt., Vol. 17 pi 103-1106 , 1 Apr 78.
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Tunnel Diode Pulse Generator;
Andrews, James R.

PATENT-3 967 140, patented 29 Jun 76.

Waveform Sampler;
Lawton, Robert A.; Andrews, James R.

PATENT-4 030 840, patented 21 Jun 77.
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Electrical Strobing of a Photoconductor Cuts Sampling Oscilloscope's
Ri set i me;
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Impulse Generator Spectrum Amplitude Measurement Techniques;
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CPEM Digest, p27-29 1976.
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Andrews, James R.; Lawton, Robert A.

Rev. Sci. Instrum., Vol 47 p31 1 -31 3 Mar 76.
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Optically Strobed Sampling Oscilloscope;
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Time Domain Automatic Network Analyzer;
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Proceedings of Colloque International sur L' El ectroni que et
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Baseband Impulse Generator Useful to 5 GHz;
Andrews, James R.; Baldwin, Eugene E.

Proceedings of 1975 IEEE International Symposium on

Electromagnetic Compatibility, San Antonio, Tex., 7-9 Oct 75,
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Coaxial Line Pulse-Response Error Due to a Planar Skin Effect
Approximation;
Holt, D. R.; Nahman, N. S.

Proceedings of 1972 Conference on Precision Electromagnetic
Measurement, Boulder, Colo., 26-29 Jun 72, pl-2 1972.
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Photoconducti ve Detector of Fast-Transition Optical Waveforms;
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Pulsed-Laser Application to Sampling Oscilloscope;
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Time Domain Automatic Network Analyzer for Measurement of RF and
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Picosecond Pulse Research at NBS;
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Proceedings of Joint Measurement Conference, Gaithersburg,
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Precision Picosecond-Pulse Measurements Using a High-Quality
Superconducting Delay Line;
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Precision Picosecond-Pulse Measurements Using a High Quality
Superconducting Delay Line;

Andrews, James R.
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Lawton, Robert A.; Nahman, N. S.
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Random Sampling Oscilloscope for the Observation of Mercury Switch
Closure Transition Times;
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IEEE Transactions on Instrumentation and Measurement, Vol. IM22
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Picosecond Pulse Generators Using Microminiature Mercury Switches;
Andrews, James R.
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Coaxial -Line Pulse-Response Error Due to a Planar Skin-Effect
Approximation;
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A Simple Passively Mode-Locked CW Dye Laser;
Scavennec, Andre; Nahman, Norris S.
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Active and Passive Mode Locking of Continuously Operating Rhodamine
6G Dye Lasers;
Scavennec, Andre; Nahman, N. S.
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Frequency Domain Measurement of Baseband Instrumentation;
Nahman, N. S.; Jickling, R. M.

NBSI R-73-330 Jul 73.

Reference-Waveform Generation Using Debye Dielectric Dispersion;
Nahman, N. S.; Jickling, R. M.; Holt, D. R.
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Random Sampling Oscilloscope Time Base;
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Miniature Superconductive Coaxial Transmission Lines;
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Frequency Domain Transfer Functions from Time Domain Waveforms;
Gans, William L.; Nahman, N. S.
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Waveforms;
Honda, T., and Nahman, N. S.
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Transient Analysis of Coaxial Cables Using the Skin Effect Approximation
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Andrews, James R.
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Electron-Beam Deflection in Traveling-Wave Oscilloscopes;
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Measurement of Broadening of Pulses in Glass Fibers;
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An Interfacing Unit for a 28 psec Feedthrough Sampling Oscilloscope;
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Review of Scientific Instruments, Vol. 42 pl882-1885 Dec 71.

Horizontal Time Base Sweep Generator for a Traveling Wave Oscilloscope;
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The Measured Time and Frequency Response of a Miniature Superconducting
Coaxial Line;
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Frequency and Time Domain Analysis of A Superconductive Coaxial Line

Using the BCS Theory;
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Measured Time and Frequency Response of a Miniature Superconducting
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Zimmerman, J. E., and Sullivan, D. B.
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The Role of Superconductivity in the Space Program: An Assessment of
Present Capabilities and Future Potential;
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Sampling Circuit and Method Therefor; Patent application;
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PAT-APPL-6-020 359 Filed 14 Mar 79.

Attenuation in Superconducting Striplines;
Kautz, R. L.
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Cryogenic Refrigeration System;
Zimmerman, James E.

PATENT-4 143 520, patented 13 Mar 79.

Quasi particl e Heterodyne Mixing in SIS Tunnel Junctions;
Richards, P. L.; Shen, T. M.; Harris, R. E.; Lloyd, F. L.

Applied Physics Letters, Vol. 34, p345, 1979.

Human Magnetic Auditory Evoked Responses;
Reite, M.; Edrich, J.; Zimmerman, J. T.; Zimmerman, J. E.
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Multiple Magnetic Flux Entry into SQUIDS: A General Way of Examining
the Cos(phi) Conductance;
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High-Speed Superconducting Electronics;
Hamilton, C. A., Harris, R. E., and Sullivan, D. B.
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June 25-29, 1973, p555-569 1975.

Design of a Josephson-Junction Picosecond Pulser;
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Picosecond Pulses on Superconducting Striplines;
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Edrich, J.; Cupp, J. D.; McDonald, D. G.
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Sullivan, D. B.; Adair, R. T.; Frederick, N. V.
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Sullivan, D. B.
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Numerical Evaluation of the Response of a Josephson Tunnel Junction
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Jnl. of Applied Physics, Vol . 48 p5188-5190 Dec 77.

Applications of Closed-Cycle Cryocoolers to Small Superconducting
Devices. Proceedings of a Conference Held at the National Bureau of
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Hamilton, Clark A.

PAT-APPL-853 354. Filed 21 Nov 77.
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Adair, Robert T.; Frederick, Nolan V.; Sullivan, Donald B.

NBSIR-77-863, Sep 77.
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Sullivan, D. B.; Frederick, N. V.
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Zimmerman, James E.
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Frederick, N. V.; Sullivan, D. B.; Adair, R. T.

IEEE Trans. Magm. Vol. MAG-13, p361-364 Jan 77.
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Kamper, Robert A.
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