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A BIBLIOGRAPHY OF THE
NIST OPTOELECTRONICS DIVISION

Annie J. Smith and Linda S. Derr, Editors

INTRODUCTION

Gordon W. Day

The Optoelectronics Division was established in 1994 to provide the optoelectronics industry

and its suppliers and customers with comprehensive and technically advanced measurement

capabilities, standards, and traceability to those standards. The Division’s roots extend to the

first NIST (National Bureau of Standards) work on optoelectronics—research begun in the

early 1960s to develop techniques for measuring the output power or energy of a laser.

The Division has strong ties to industry, academe, and other government laboratories.

Through its predecessor organizations, it has been providing measurement services for the

characterization of lasers and detectors since 1967 and each year conducts more that 150

calibrations for about 50 customers. Increasingly, these are related to the measurement of

power in optical fiber systems. Division staff members represent NIST to the major domestic

and international standards organizations active in optoelectronics—the Telecommunications

Industry Association (TLA), the International Electrotechnical Commission (lEC), the

International Organization for Standardization (ISO), and the American National Standards

Institute (ANSI)—and provide impartial technical expertise in their negotiations. The Division

typically has 5 to 7 active Cooperative Research and Development Agreements (CRADAs)
with companies and universities, and is involved in 20 to 30 additional informal collaborations

each year. The Division offers the optoelectronics community an aimual short course on laser

measurements and biennially organizes a major international conference on optoelectronic

measurements, the Symposium on Optical Fiber Measurements.

The Division is organized into four groups: the Sources and Detectors Group, the Fiber and

Integrated Optics Group, the Optical Components Group, and the Optoelectronic

Manufacturing Group, which work in six project areas, as follows:

Source and Detector Measurements

Accurate characterization of optoelectronic sources and detectors is crucial to the effective

development and use of industrial technologies such as lightwave telecommunications, laser-

based medical instrumentation, materials processing, photolithography, data storage, and laser

safety equipment. NIST develops standards and provides measurement services for selected

critical parameters intrinsic to optoelectronic sources and detectors, and for the calibration of

optical fiber power meters and laser power/energy meters at commonly used wavelengths and

powers. In addition, special test measurements are available for frequency response, impulse

response, linearity, spectral responsivity, and spatial uniformity of optical power meters and
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detectors. In support of source characterization, NIST develops measurement methods to

evaluate and reduce laser intensity noise. Beam intensity profile and propagation measurement

techniques are developed and evaluated. NIST participates in national and international

standards committees that are developing standards for laser safety, laser radiation

measurements (such as beam profile and pointing stability), and measurements related to

optical power. NIST continues to extend and improve source and detector characterizations,

including development of low noise, spectrally flat, highly uniform pyroelectric detectors, and

tunable-wavelength optical-fiber power measurement systems.

Fiber and Integrated Optics

Optical fibers have largely replaced coaxial cable in long-distance telecommunications systems

and are rapidly being installed in local-area applications. Optical waveguides in planar

geometries, often called integrated optics, are increasingly used in communications and other

optoelectronic systems. NIST staff interact with industry groups to develop measurement

methods and reference standards for the characterization of these components. The joining of

optical fibers requires the fiber to have accurately controlled dimensions. NIST-developed

standard reference materials for cladding diameter allow manufacmrers to calibrate

instrumentation used in manufacturing and quality control; geometrical standards for fiber

coatings and connector ferrules are being developed as well. Dispersion, the variation of

propagation velocity with wavelength or polarization, sets the limit to the rate at which

information can be transmitted; measurement methods and standards for both chromatic

dispersion and polarization-mode dispersion are currently under development. The

development of optical amplifiers has brought revolutionary changes to the design of

communications; these new components require special methods of characterization now in

development. Nonlinear properties of fiber, such as four-wave mixing and soliton effects,

have been studied and applied to instrumentation. Novel implementations of reflectometry in

fiber (OTDR) are also being studied.

Optical Fiber Sensors

Optical fiber sensors bring to metrology the same advantages that optical fibers provide to

communications. The most important of these is that they are not electrical and, therefore,

suffer less from electrical interference than many other sensors. NIST supports the industry

broadly by providing measurements and standards for the characterization of optical materials

and components used in sensors. It also develops and evaluates new sensor technology,

primarily for other government laboratories. Much of its work is on sensors for

electromagnetic quantities: electric current, voltage, and electric and magnetic fields.

Fiber and Discrete Components

Advanced optical communications systems use many different types of components to control

and modify propagating signals. NIST develops the measurement technology to characterize

these components and understand their limits. Fiber-coupled components such as optical

isolators, wavelength division multiplexers, and fiber amplifiers have recently been installed in

advanced optical communication systems. Future systems will likely incorporate recently
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developed components such as devices containing fiber gratings. Standards and

characterization of these components are needed in order to evaluate the device’s reliability

and maintain the specifications required by new systems. Polarization-dependent loss (PDL)

and polarization-dependent gain in components affect a system’s performance, especially when
there are many components in the system. Commercial instruments are available for

measuring PDL and require NIST-developed calibration standards. Photo-induced Bragg

gratings in optical fiber are likely to be incorporated in fiber lasers, dispersion compensators,

and bandpass filters; NIST evaluates the long-term stability of these fiber gratings.

Wavelength dependence of components will be important when wavelength division

multiplexing is implemented. Wavelength standards are needed to calibrate instruments which

will be used to characterize the wavelength dependence of these components.

Dielectric Materials and Devices

NIST is developing measurement methods and acquiring critical materials data to improve the

manufacturing of dielectric optical devices. Of current concern are the ferroelectric materials

lithium niobate and lithium tantalate, used in optical waveguide modulators, switches, and

micro-lasers, and the glasses used in waveguide splitters, couplers, lasers, and optical

amplifiers. NIST researchers are measuring the compositional uniformity of substrate material

and deposited layers. Rapid, nondestructive testing of uniformity across a wafer, or from

wafer to wafer, aids substrate and device manufacturers in processing decisions which increase

device yield. In collaboration with industry, NIST is improving methods for the manufacture

of compact, rare-earth-doped waveguide lasers and amplifiers. Measurements of dopant

diffusion and solubility in substrate material, and the absorption and emission spectra of doped

waveguides, are combined with computer models to characterize the influence of glass

chemistry, ferroelectric domain-reversed regions, and other critical parameters. NIST’s

measurements of noise figure and cross-talk in waveguide amplifiers are valuable input to

telecommunication system designers. Grating-based integrated optical components are gaining

importance for wavelength division multiplexing, dispersion compensation, single-frequency

lasers, and optical sensors. NIST scientists are studying the processing and metrology issues

which lead to compact, robust devices having high efficiency.

Semiconductor Materials and Devices

The commercial success of semiconductor optoelectronic devices in an ever-widening array of

applications (telecommunications, computer interconnection, data storage, display, printing,

and sensor systems) requires low-cost manufacturing. NIST scientists develop measurement

tools suitable for critical manufacturing stages of compound semiconductor light-emitting

diodes, diode lasers, detectors, and modulators. To improve wafer yield, NIST is studying

optical methods for the in-process monitoring and control of semiconductor layer deposition.

The operation of optoelectronic devices depends critically on the thickness and compositional

uniformity of epitaxial layers. NIST researchers use computer simulations and the correlation

of data from several techniques-x-ray diffraction, transmission electron microscopy,

reflectance spectroscopy, and photoluminescence spectroscopy-to improve the measurement

accuracy. Test structures and novel measurement techniques have been developed to precisely
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measure optical constants, defect diffusion, and quantum micro-cavity effects. Researchers

fabricate semiconductor quantum well devices for use in optical metrology and sensing. In

support of next-generation optical interconnection, display, and data storage products, NIST
scientists are measuring the properties of arrayed surface-emitting lasers.

Publications

This bibliography provides one means of access to the work of the division. It includes most

of the papers published by the Division and its predecessor organization since 1970. A few

important earlier papers and a few papers published by present NIST staff before they joined

the Institute are included. The document is organized by subject, along the project lines

defined above. It is updated annually. Before this year, publications listed here were included

in a similar document, “Metrology for Electromagnetic Technology: A Bibliography of NIST
Publications.”

Purchase Procedures

NIST (NBS) Technical Notes, Special Publications, Handbooks, Journals of Research,

and Monographs may be purchased from the U.S. Government Printing Office at the following

address: New Orders, Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA
15250-7954. Orders may be paid by major credit card, NTIS Deposit Account, or check or

money order payable in U.S. dollars to the Superintendent of Documents. The Government

Printing Office usually stocks these publications for only a year or two, after which they may

be purchased from the National Technical Information Service at the address listed below.

NIST (NBS) Interagency/Internal Reports (NISTIRs, NBSIRs) may be purchased from

the National Technical Information Service, Springfield, VA 22161, (703) 487-4650. Orders

may be paid by major credit card, NTIS Deposit Account, or check or money order payable in

U.S. dollars to NTIS.

Reprints of papers published in non-NIST media may be available in limited quantities

from the authors.

A Note on Abbreviations

NOTE: On August 23, 1988, the National Bureau of Standards (NBS) became the

National Institute of Standards and Technology (NIST); therefore, documents with either

prefix are considered NIST publications.
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Most readers are familiar with the commonly used abbreviations for the names of the

professional journals that appear in this bibliography. Some publication series are peculiar to

NIST and may call for explanation. They are:

NISTIR - NIST Interagency/Internal Report

NIST TN - NIST Technical Note

NIST SP - NIST Special Publication

NIST HB - NIST Handbook

NIST JRES - NIST Journal of Research

NIST MN - NIST Monograph

NBSIR - NBS Interagency/Internal Report

NBS TN - NBS Technical Note

NBS SP - NBS Special Publication

NBS HB - NBS Handbook

NBS JRES - NBS Journal of Research

NBS MN - NBS Monograph

Acknowledgments
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Electronics and Electrical Engineering Laboratory

Optoelectronics Division

Sources and Detectors Group, 815.01 7

SOURCE AND DETECTOR MEASUREMENTS

Characterization of a Clipped Gaussian Beam;

Jones, R.D.; Scott, T.R.

Proc., Soc. Photo-Opt. Instrum. Engrs. Photonics West '95 Conf., Feb 6-7,

1995, San Jose, CA, Vol. 2375: 360-374; 95

Comparison of Photodiode Frequency Response Measurements to 40 GHz between NPL and

NIST;

Gifford, A.D.; Humphreys, D.A.; Hale, P.D.

Electron. Lett. 31(5): 397-398; Mar 2, 95

Accurate Measurement of Optical Detector Nonlinearity;

Yang, S.; Vayshenker, I.; Li, X.; Scott, T.R.

Proc., Natl. Conf. Stds. Labs., Jul 31-Aug 4, 1994, Chicago, IL, 353-362;

Jul94

Optical Detector Nonlinearity: A Comparison of Five Methods;

Yang, S.; Vayshenker, I.; Li, X.; Scott, T.R.

Tech. Dig., Conf. on Prec. Electromagn. Meas., Jun 27-Jul 1, 1994, Boulder,

CO, 455-456; Jul 94

Optical Power Meter Calibration Using Tunable Laser Diodes;

Vayshenker, I.; Li, X.; Scott, T.R.

Proc., Natl. Conf. Stds. Labs., Jul 31-Aug 4, 1994, Chicago, IL, 363-372;

Jul 94

Spatial Uniformity of Optical Detector Responsivity;

Livigni, D.J.; Li, X.

Proc., Natl. Conf. Stds. Labs., Jul 31-Aug 4, 1994, Chicago, IL, 337-352;

Jul 94

Widths and Propagation of a Truncated Gaussian Beam;

Jones, R.D.; Scott, T.R.

Proc., 2nd Workshop on Laser Beam Characterization, May 30-Jun 1, 1994,

Berlin, Germany, 161-172; Jun 94

Error Propagation in Laser Beam Spatial Parameters;

Jones, R.D.; Scott, T.R.

Opt. Quant. Electron. 26(1994): 25-34; Jan 94



Electronics and Electrical Engineering Laboratory

Optoelectronics Division

8 Sources and Detectors Group, 815.01

Source and Detector Measurements

Photodetector Frequency Response Measurements at NIST US and NPL UK: Preliminary

Results of a Standards Laboratory Comparison;

Hale, P.D.; Humphreys, D.A.; Gifford, A.D.

Proc., Soc. Photo-Opt. Instrum. Engrs., Technologies for Optical Fiber

Communications, Jan 24-28, 1994, Los Angeles, CA, 345-356; Jan 94

Accurate Characterization of High Speed Photodetectors;

Hale, P.D.; Franzen, D.L.

Proc., Soc. Photo-Opt. Instrum. Engrs., Tech. Conf., Photodetectors and

Power Meters, Vol. 2022, Jul 15-16, 1993, San Diego, CA, 218-227; 93

Electrically Calibrated Pyroelectric Detector-Refinements for Improved Optical Power

Measurements;

Phelan, R.J., Jr.; Lehman, J.H. J.; Larson, D.R.

Proc., Soc. Photo-Opt. Instnim. Engrs., Tech. Conf., Photodetectors and

Power Meters, Vol. 2022, Jul 15-16, 1993, San Diego, CA, 160-164; 93

Laser-Beam Analysis Pinpoints Critical Parameters;

Jones, R.D.; Scott, T.R.

Laser Focus World 29(1): 123-130; Jan 93

Beam Analysis Round Robin;

Jones, R.D.; Scott, T.R.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 1834: 60-71; 92

International Intercomparison of Detector Responsivity at 1300 and 1550 nm;

Gardner, J.L.; Gallawa, R.L.; Stock, K.D.; Nettleton, D.H.

Appl. Opt. 31(34): 7226-7231; Dec 1, 92

International Intercomparison of Detector Responsivity at 1300 and 1550 nm;

Gallawa, R.L.; Gardner, J.L.; Nettleton, D.H.; Stock, K.D.

Proc., Conf. Prec. Electromagn. Meas. Dig., 268-269; Jun 92

High-Frequency Optical FM Noise Reduction Employing a Fiber-Insertable Feedforward

Compensation Technique;

Esman, R.D.; Iwashita, 1.

Tech. Dig., Optical Fiber Communication Conf. (OFC ’92), 72; Feb 92

Spatial Uniformity Measurement of Optical Detector Response;

Livigni, D.J.; Li, X.

Proc., '92 Measurement Science Conf.; Jan 92



Electronics and Electrical Engineering Laboratory

Optoelectronics Division

Sources and Detectors Group, 815.01 9

Source and Detector Measurements

Megawatt Laser Calorimeter Design;

Scott, T.R.

Tech. Dig., IEEE Instrum. Meas. Conf., 227-231; 91

Errors in the Measurement of Non-Gaussian Noise Spectra Using rf Spectrum Analyzers;

Anderson, M.H.; Jones, R.D.; Cooper, J.; Smith, S.J.

Rev. Sci. Instrum. 62(11): 2828-2830; Nov 91

Lambdameter for Accurate Stability Measurements of Optical Transmitters;

Obarski, G.E.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 1620: 41-48; Nov 91

A Low Temperature Electrically Calibrated SOS Bolometer for Power and Energy

Measurements;

Craig, R.M.; Phelan, R.J., Jr.

Proc., 1990 Measurement Science Conf., Feb 8-9, 1990, Anaheim, CA; 90

Laser Induced Damage in Optical Materials: 1989;

Bennett, H.E.; Chase, L.L.; Guenther, A.H.; Newnam, B.E.; Soileau, M.J.

NIST SP 801, 670 pp; 90

Hydrogenated Amorphous Germanium Detectors Deposited onto Channel Waveguides;

Phelan, R.J., Jr.; Larson, D.R.

Opt. Lett. 15(10): 544-546; May 15, 90

Scanning System for Measuring Uniformity of Laser Detector Response and Laser Beam
Dimensions;

Rasmussen, A.L.; Case, W.E.; Sanders A.A.

NISTIR 90-3937, 100 pp; Apr 90

Laser Induced Damage in Optical Materials: 1988;

Bennett, H.E.; Guenther, A.H.; Newnam, B.E.; Soileau, M.J.

NIST SP 775, 576 pp; 89

NIST Optical Power Measurements;

Scott, T.R.

Proc., 1989 Measurement Science Conf., Jan 26-27, 1989: 3C-19 to 3C-29; 89

Improved Low-Level Silicon Avalanche Photodiode Transfer Standards at 1064 Micrometers;

Rasmussen, A.L.; Sanders, A. A.; Simpson, P.A.

NISTIR 89-3917, 39 pp; Aug 22, 89



Electronics and Electrical Engineering Laboratory

Optoelectronics Division

10 Sources and Detectors Group, 815.01

Source and Detector Measurements

An Electrically Calibrated Silicon Bolometer for Low Level Optical Power and Energy

Measurements;

Phelan, R.J., Jr.; Craig, R.M.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 888; 38-42; 88

Fast-Pulse Generators and Detectors for Characterizing Laser Receivers at 1.06 /tm;

Simpson, P.A.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 888: 43-47; 88

Laser Induced Damage in Optical Materials; 1987;

Bennett, H.E.; Guenther, A.H.; Milam, D.; Newnam, B.E.

NIST SP 756, 650 pp; 88

Laser Induced Damage in Optical Materials: 1986;

Bennett, H.E.; Guenther, A.H.; Milam, D.; Newnam, B.E.

NBS SP 752, 724 pp; 88

Potential Errors in the Use of Optical Fiber Power Meters;

Li, X.; Gallawa, R.L.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 841: 231-233; 88

Review of NBS Laser Power and Energy Measurements;

Scott, T.R.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 888: 48-54; 88

System for Measuring Optical Waveguide Intensity Profiles;

Larson, L.E.; Larson, D.R.; Phelan, R.J., Jr.

NBSIR 88-3092, 68 pp; Oct 3, 88

A Single Launch Technique for Determination of Mode Transfer Matrices;

Yang, S.; Hjelme, D.R.; Januar, I.P; Vayshenker, L; Mickelson, A.R.

Tech. Dig., Optical Fiber Meas. Symp., in NIST SP 748, 103-106; Sep 88

Electrically Calibrated Photothermal Deflection Measurement for Separating Channel

Waveguide Loss Mechanisms;

Hickemell, R.K.; Larson, D.R.; Phelan, R.J., Jr.

NBS SP 748, 65-68; Sep 88

Waveguide Loss Measurement Using Photothermal Deflection;

Hickemell, R.K.; Larson, D.R.; Phelan, R.J., Jr.; Larson, L.E.

Appl. Opt. 27(13): 2636-2638; Jul 1, 88
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Source and Detector Measurements

Laser Induced Damage in Optical Materials; 1985;

Bennett, H.E.; Guenther, A.H.; Milam, D.; Newnam, B.E.

NBS SP 746, 576 pp; Jul 88

Fast Optical Detector Deposited on Dielectric Channel Waveguides;

Larson, D.R.; Phelan, R.J., Jr.

Opt. Eng. 27(6); 503-506; Jun 88

Cool It!;

Lehman, J.H.

Science Teacher, 29-32; Mar 88

NBS Standards for Optical Power Meter Calibration;

Scott, T.R.

Proc., DoD/ANSI/EIA Fiber Optics Standardization Symp., 224-238; 87

Picosecond Pulse Response from Hydrogenated Amorphous Silicon (a-Si;H) Optical Detectors

on Channel Waveguides;

Larson, D.R.; Phelan, R.J., Jr.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 835; 59-63; 87

On the Calibration of Optical Fiber Power Meters; The Effect of Connectors;

Gallawa, R.L.; Li, X.

Appl. Opt. 26(7); 1170-1174; Apr 87

Laser Induced Damage in Optical Materials; 1984;

Bennett, H.E.; Milam, D.; Guenther, A.; Newnam, B.E.

Proc., 16th Annual Symp. on Optical Materials for High Power Lasers,

Oct 15-17, 1984, Boulder, CO, NBS SP 727; Oct 86

Direct Measurement of the Spatial Modes of a Laser Pulse-Theory;

Johnson, E.G., Jr.

Appl. Opt. 25(17); 2967-2975; Sep 86

Optical Power Meters; A Round Robin Test of Uncertainty;

Gallawa, R.L.; Yang, S.

Appl. Opt. 25(7); 1066-1068; Apr 86

Transfer Standards for Energy and Power of Low-Level 1.064 fxm Laser Pulses and cw;

Rasmussen, A.L.; Sanders, A.A.

Opt. Eng. 25(2); 277-285; Feb 86
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1 2 Sources and Detectors Group, 815.01

Source and Detector Measurements

A Sensitive High Frequency Electromagnetic Field Probe Using a Semiconductor Laser in a

Small Loop Anteima;

Phelan, R.J., Jr.; Larson, D.R.; Simpson, P.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 566: 300-306; 85

A Calorimeter for Measuring 1-15 kJ Laser Pulses;

Simpson, P.A.; Johnson, E.G., Jr.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 499: 121-124; 85

Laser Power and Energy Measurements and the NBS Laser Measurement Assurance Program

(MAP);

Case, W.E.; Sanders, A.A.

IEEE Instrumentation and Measurement Technology Conf., Mar 20-22, 1985,

Tampa, FL, 281-285; 85

Use of Mode Transfer Matrices in L.A.N. Loss Evaluation;

Maisonneuve, J.M.; Churoux, P.; Gallawa, R.L.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 559: 182-185; 85

Documentation of the NBS APD and PIN Calibration Systems for Measuring Peak Power and

Energy of Low-Level 1.064 /xm Laser Pulses;

Rasmussen, A.; Sanders, A.A.

NBSIR 85-3032, 67 pp; Dec 85

Low-Level Germanium Detector Transfer Standard at 1.064 /xm;

Rasmussen, A.; Sanders, A.A.

NBSIR 85-3041, 10 pp; Dec 85

Laser Induced Damage in Optical Materials: 1983;

Bennett, H.E.; Milam, D.; Guenther, A.; Newnam, B.E.

NBS SP 688, 581 pp; Nov 85

Direct Measurement of the Electric Field of a Laser Pulse-Theory;

Johnson, E.G., Jr.

NBS TN 1084, 52 pp; Aug 85

Fast Detectors and Modulators;

Phelan, R.J., Jr.

Chap, in Semiconductors and Semimetals, Academic Press, 21(D): 249-259; 84
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Source and Detector Measurements

A Calorimeter for Measuring High-Energy Optical Pulses;

Simpson, P.A.; Etzel, S.M.; Johnson, E.G., Jr.

NBSIR 84-3008, 162 pp; Oct 84

A Calorimeter for Measuring 1-15 kJ Laser Pulses;

Simpson, P.A.; Johnson, E.G., Jr.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 499: 34-37; Aug 84

Detectors for Picosecond Optical Power Measurements;

Phelan, R.J., Jr.; Larson, D.R.; Frederick, N.V.; Franzen, D.L.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 499: 34-37; Aug 84

The Use of Power Transfer Matrices in Predicting System Loss: Theory and Experiment;

Maisonneuve, J.M.; Gallawa, R.L.

Proc., Soc. Photo-Opt. Instrum. Engrs. 500: 88-93, and Fiber Integ. Opt. 6(1)

11-26; Aug 84

Using Optical Processing to Find the Beam Profile of a Laser Pulse-Theory;

Johnson, E.G., Jr.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 499: 75-88; Aug 84

A Computer Controlled System for Calibrating Detectors of TEA Laser Pulses;

Simpson, P.A.

Proc., 22nd Automatic rf Testing Group Conf., Nov 3-4, 1983, Albuquerque,

NM, ARFTG Fall Dig., 25-36; 83

Fiber Optics: Short-Haul and Long-Haul Measurements and Applications;

Gallawa, R.L. editor

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 355; 83

Submicrometer Interdigital Silicon Detectors for the Measurement of Picosecond Optical

Pulses;

Phelan, R.J., Jr.; Larson, D.L.; Frederick, N.V.; Franzen, D.L.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 439: 207-211; 83

Laser Measurements;

Sanders, A.A.

Proc., 1983 Measurement Science Conf., Jan 20-21, 1983, Palo Alto, CA;

Jun 83
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Source and Detector Measurements

A System for Measuring Energy and Peak Power of Low-Level 1.064 ixm Laser Pulses;

Sanders, A.A.; Rasmussen, A.L.

NBS IN 1058; Oct 82

Beam-Profile Measurement of Pulses LFsing a Spatial Filter to Sample the Hermite Modes for

String of Pulses;

Johnson, E.G., Jr.

NBS IN 1057; Sep 82

Documentation of the NBS C K and Q Laser Calibration Systems;

Case, W.E.

NBSIR 82-1676; Sep 82

The Use of LEDs to Simulate Weak YAG-laser Beams;

Young, M.

NBS TN 1031, revised; Aug 81

Sub-Nanosecond Electrical Modulation of Light with Hydrogenated Amorphous Silicon;

Phelan, R.J., Jr.; Larson, D.R.; Werner, P.E.

Appl. Phys. Lett. 38(8); Apr 15, 81

A System for Characterizing Detectors for the Measurement of Power of CO2 TEA Laser

Pulses;

Simpson, P.A.

Proc., 11th Annual Electro-Optical Laser Conf., Oct 23-25, 1979, 3999-4007;

80

A System for Measuring the Characteristics of High Peak Power Detectors of Pulsed CO2

Laser Radiation;

Simpson, P.A.

NBS TN 1023; Sep 80

Measuring Features of the Fluence at the Far Field of a CO2 Pulsed Laser-An Issue Study

With Suggestions on How To Do It;

Johnson, E.G., Jr.

NBSIR 80-1628; Apr 80

LED Source for Determining Optical Detector Time Response at 1.06 Micrometers;

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

Rev. Sci. Instrum. 50: 1029; 79
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Measurement of Low Level Laser Pulses at 1.064 ixm\

Rasmussen, A.L.; Sanders, A. A.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 196: 96-103; 79

Continuous-Wave (Mode-Locked) Dye Laser with Unfolded Cavity;

Young, M.
Appl. Opt. 18: 3212; Oct 79

National Standards of a Powerful Sort;

Sanders, A.A.

Opt. Spectra 13: 45; Aug 79

Quality Assurance Program for the NBS C K and Q Laser Calibration Systems;

Case, W.E.

NBSIR 79-1619; Aug 79

Design of a Reflection Apparatus for Laser Beam Profile Measurements;

Johnson, E.G., Jr.

NBS TN 1015; Jul 79

Laser Beam Profile Measurements Using Spatial Sampling Eourier Optics and Holography;

Johnson, E.G., Jr.

NBS TN 1009; Jan 79

Improvements in a Calorimeter for High-Power CW Lasers;

Chamberlain, G.E.; Simpson, P.A.; Smith, R.L.

IEEE Trans. Instrum. Meas. IM-27: 81-86; Mar 78

Laser Ear-Field Beam-Profile Measurements by the Focal Plane Technique;

Day, G.W.; Stubenrauch, C.F.

NBS TN 1001; Mar 78

Evaluating the Inequivalence and a Computational Simplification for the NBS Laser Energy

Standards;

Johnson, E.G., Jr.

Appl. Opt. 16: 2315-2321; Aug 77

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

Danielson, B.L.

NBSIR 77-858; May 77
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Proposed Standards for Laser Signatures;

Danielson, B.L.

NBSIR 77-856; Apr 77

An NBS Laser Measurement Assurance Program (MAP);

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

Proc., Electro-Optical Systems Design Conf. 1976 and Inti. Laser Exposition,

Sep 14-16, 1976, New York, NY, 277-280; 76

Laser Action in Sputtered Metal Vapors;

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

9th Inti. Conf. on Quantum Electronics, Jun 14-16, 1976, Amsterdam, The

Netherlands, 162-163; 76

Performance and Characteristics of Polyvinylidene Fluoride Pyroelectric Detectors;

Day, G.W.; Hamilton, C.A.; Gruzensky, P.M.; Phelan, R.J., Jr.

Proc., IEEE Symposium on Application of Ferroelectrics, Jun 9-11, 1975,

Albuquerque, NM, Ferroelectrics, Vol. 10: 99-102; 76

Absolute Reference Calorimeter for Measuring High Power Laser Pulses;

Franzen, D.L.; Schmidt, L.B.

Appl. Opt. 15: 3115-3122; Dec 76

Spectral Reference Detector for the Visible to 12 Micrometer Region Convenient Spectrally

Flat;

Day, G.W.; Hamilton, C.A.; Pyatt, K.W.

Appl. Opt. 15: 1865-1868; Jul 76

An Electrically Calibrated Pyroelectric Radiometer System;

Hamilton, C.A.; Day, G.W.; Phelan, R.J., Jr.

NBS TN 678; Mar 76

Ultraviolet Laser Action from Cu II in the 2500-A Region;

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

Appl. Phys. Lett. 28: 207-209; Feb 76

Laser Attenuators for the Production of Low Power Beams in the Visible and 1.06 Micron

Regions;

Danielson, B.L.; Beers, Y.

NBS TN 677; Jan 76
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Phelan, R.J., Jr.; Hamilton, C.A.; Day, G.W.

Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 62: 159-165; 75

Pyroelectric Radiometers Get Off the Drawing Board;

Hamilton, C.A.; Phelan, R.J., Jr.; Day, G.W.

Opt. Spectra 9: 37-38; Oct 75

Improving Beam Measurement;

Smith, R.L.; Sanders, A. A.

Laser Focus 70-71; Apr 75

Precision Beam Splitters for CO2 Lasers;

Franzen, D.L.

Appl. Opt. 14: 647-652; Mar 75

A Pyroelectric Power Meter for the Measurement of Low Level Laser Radiation;

Hamilton, C.A.; Day, G.W.

NBS TN 665; Feb 75

The Polarization of PVF and PVF2 Pyroelectrics;

Phelan, R.J., Jr.; Peterson, R.L.; Hamilton, C.A.; Day, G.W.

Ferroelectrics 7: 375-377; 74

Current Status of NBS Low-Power Laser Energy Measurement;

West, E.D.; Case, W.E.

Proc., Conf. onPrec. Electromagn. Meas., Jul 1-5, 1974, London, England,

IEEE Trans. Instrum. Meas. IM-23: 422-425; Dec 74

Analysis of Response of Pyroelectric Optical Detectors;

Peterson, R.L.; Day, G.W.; Gruzensky, P.M.; Phelan, R.J., Jr.

J. Appl. Phys. 45: 3296-3303; Aug 74

Effects of Poling Conditions on Responsivity and Uniformity of Polarization of PVF2
Pyroelectric Detectors;

Day, G.W.; Hamilton, C.A.; Peterson, R.L.; Phelan, R.J., Jr.; Mullen, L.O.

Appl. Phys. Lett. 24: 456-458; May 74
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Absolute Pyroelectric Radiometers and Two Dimensional Arrays;

Phelan, R.J., Jr.; Peterson, R.L.; Klein, G.P.; Hamilton, C.A.; Day, G.W.
Proc., American Electro-Optical Systems Design Conf., New York, NY,
117-123; 73

Comparison of the Laser Power and Total Irradiance Scales Maintained by the National

Bureau of Standards;

Geist, J.; Schmidt, L.B.; Case, W.E.

Appl. Opt. 12: 2773-2776; Nov 73

Electrically Calibrated Pyroelectric Optical-Radiation Detector;

Phelan, R.J., Jr.; Cook, A.R.

Appl. Opt. 10: 2494-2500; Oct 73

Continuous Laser-Sustained Plasmas;

Franzen, D.L.

J. Appl. Phys. 44: 1727-1732; Apr 73

Limitations of the Use of Vacuum Photodiodes in Instruments for the Measurement of Laser

Power and Energy;

Smith, R.L.; Phelan, R.J., Jr.

Appl. Opt. 12: 795-798; Apr 73

Accurate Frequencies of Molecular Transitions Used in Laser Stabilization: The

3.39-Micrometer Transition in CH4 and the 9.33- and 10.18-Micrometer Transitions in CO2

Evenson, K.M.; Wells, J.S.; Petersen, F.R.; Danielson, B.L.; Day, G.W.

Appl. Phys. Lett. 22: 192-195; Feb 73

A Calorimeter for High Power CW Lasers;

Smith, R.L.; Case, W.E.; Rasmussen, A.L.; Russell, T.W.; West, E.D.

Proc., Conf. onPrec. Electromagn. Meas., Jun 26-29, 1972, Boulder, CO,

138-139; 72

High D* Fast Lead Zirconate Titanate Pyroelectric Detectors;

Mahler, R.J.; Phelan, R.J., Jr.; Cook, A.R.

Infrared Phys. 12: 57-59; 72

A Calorimeter for High-Power CW Lasers;

Smith, R.L.; Russell, T.W.; Case, W.E.; Rasmussen, A.L.

IEEE Trans. Instrum. Meas. IM-21: 434-438; Nov 72
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Speed of Light from Direct Frequency and Wavelength Measurements of the

Methane-Stabilized Laser;

Evenson, K.M.; Wells, J.S.; Petersen, F.R.; Danielson, B.L.; Day, G.W.
Phys. Rev. Lett. 29: 1346-1349; Nov 72

CW Gas Breakdown in Argon Using 10.6 Micrometer Laser Radiation;

Franzen, D.L.

Appl. Phys. Lett. 21: 62-64; Jul 72

Role of Infrared Frequency Synthesis in Metrology;

Wells, J.S.; Evenson, K.M.; Day, G.W.; Halford, D.

Proc., IEEE Lett., Vol. 60: 621-623; May 72

Gain Saturation Measurements in CO2 TEA Amplifiers;

Franzen, D.L.; Jennings, D.A.

J. Appl. Phys. 43: 729-730; Feb 72

Double Plate Calorimeter for Measuring the Reflectivity of the Plates and the Energy in a

Beam of Radiation;

Rasmussen, A.L.

PATENT-3 622, 245; patented; Nov 23, 71

High D* Pyroelectric Polyvinylfluoride Detectors;

Phelan, R.J., Jr.; Mahler, R.J.; Cook, A.R.

Appl. Phys. Lett. 19: 337-338; Nov 71

Measurement of Laser Energy of Linear Components of Polarization at 1.060 Micron;

Rasmussen, A.L.

Rev. Sci. Instrum. 42: 1590-1593; Nov 71

Extension of Absolute Frequency Measurements to the cw He-Ne Laser at 88 THz (3.39 /xm);

Evenson, K.M.; Day, G.W.; Wells, J.S.; Mullen, L.O.

Appl. Phys. Lett. 20: 133-134; Feb 71

Laser Power and Energy Measurements;

Jennings, D.A.; West, E.D.; Evenson, K.M.; Rasmussen, A.L.; Simmons, W.R.
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Standard Reference Materials for Optical Fibers and Connectors;

Young, M.
Tech. Dig., Optical Fiber Communication Conf. (OFC'95), Feb 26-Mar 3,

1995, San Diego, CA, Vol. 8: 239-240; 95

X-ray Observation of Electroclinic Layer Constriction and Rearrangement in a Chiral Smetic-zl

Liquid Crystal;

Rappaport, A.G.; Williams, P.A.; Thomas, B.N.; Clark, N.A.; Ros, M.B.; Walba,

D.M.
Appl. Phys. Lett. 67(3): 362-364; Jul 17, 95

Dielectric Spectroscopic Determination of Temperature Behavior of Electroclinic Parameters

in the Liquid Crystal W317;

Williams, P.A.; Clark, N.A.

J. Appl. Phys. 78(1): 413-417; Jul 5, 95

Comment on the paper "Etalon Effect in Laser Mirrors";

Young, M.

Opt. Eng. 34(4): 1243; Apr 95

Guest Editorial for the IEEE Transactions on Instrumentation and Measurement;

Young, M.
IEEE Trans. Instrum, and Meas. IM-44(2): 83-84; Apr 95

Millimeter-Resolution Optical Time-Domain Reflectometry Using a Four Wave Mixing

Sampling Gate;

Schlager, J.B.; Jinno, M.; Franzen, D.L.

Photonic Tech. Lett. 7(2): 206-208; Feb 95

Coupling of Modes and Loss on Tapered Optical Waveguides;

Gallawa, R.L.; Kumar, A.; Weisshaar, A.

Proc., Inti. Photonics Res. Conf., San Francisco, CA, February 17-19, 1994;

94

Efficient Vector Solution for Optical Waveguides Using Galerkin's Method with Hermite-

Gauss Basic Functions;

Weisshaar, A.; Li, X.; Gallawa, R.L.

Proc., Conf. on Emerging Optoelectronic Technologies (DEOT-94), Bandalore,

India, July 18-22, 1995; 94
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Fiber Splice Loss: A Simple Method of Calculation;

Gallawa, R.L.; Kumar, A.; Weisshaar, A.

Opt. Quant. Electron. 26: S165-S172; 94

Mode Coupling and Loss on Tapered Optical Waveguides;

Gallawa, R.L.; Kumar, A.; Weisshaar, A.

Tech. Dig., Integ. Photonics Res. Topical Mtg., Feb 17-19, 1994, San

Francisco, CA, 3 ThD6-l-3, 57-59; 94

Optical Sampling Using Nondegenerate Four-Wave Mixing in a Semiconductor Laser

Amplifier;

Jinno, M.; Schlager, J.B.; Franzen, D.L.

Tech. Dig., Opt. Soc. Am., Optical Amplifiers and Their Applications Topical

Mtg., Vol. 14, Aug 3-5, 1994, Breckenridge, CO, 147-149; 94

Software for Performing Gray-Scale Measurements of Optical Fiber End Faces;

Wang, C.-M.; Vecchia, D.F.; Young, M.; Brilliant, N.A.

NIST TN 1370; Nov 94

Video Microscopy Applied to Optical Fiber Geometry Measurements;

Brilliant, N.A.; Alpert, B.K.; Young, M.

NIST TN 1369; Nov 94

Optical Sampling Using Nondegenerate Four-Wave Mixing in a Semiconductor Laser

Amplifier;

Jinno, M.; Schlager, J.B.; Franzen, D.L.

Electron. Lett. 30(18): 1489-1490; Sep 1, 94

Fiber Geometry: Results of an International Interlaboratory Measurement Comparison;

Drapela, T.J.; Franzen, D.L.; Young, M.
Tech. Dig., Optical Fiber Meas. Symp., in NIST SP 864, 129-132; Sep 94

Technical Digest-Symposium on Optical Fiber Measurements, 1994;

Day, G.W.; Franzen, D.L.; Hickemell, R.K.

NIST SP 864, 219 pp; Sep 94

Bending-Induced Loss in Dual-Mode Rectangular Waveguides;

Kumar, A.; Gallawa, R.L.

Opt. Lett. 19(10): 707-709; May 15, 94
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Bent Rectangular Core Waveguides; An Accurate Perturbation Approach;

Kumar, A.; Gallawa, R.L.

Microwave Opt. Tech. Lett. 7(6): 281-285; Apr 20, 94

Modal Characteristics of Bent Dual Mode Planar Optical Waveguides;

Kumar, A.; Gallawa, R.L.; Goyal, I.C.

J. Lightwave Tech. LT-12(4): 621-624; Apr 94

Lightwave Standards Development at NIST

;

Franzen, D.L.

Proc., DoD Fiber Optics Conf.'94, Optical Networks in the Concept of a

Global Grid, Mar 22-24, 1994, McLean, VA, 443-445; Mar 94

Symbolic Programming With Series Expansions: Applications to Optical Waveguides;

Gallawa, R.L.; Kumar, A.; Weisshaar, A.

Proc., 10th Annual Review of Progress in Applied Computational

Electromagnetics, Mar 21-26, 1994, Monterey, CA, 475-481; Mar 94

Low-Coherence Interferometric Measurement of Group Transit Times in Precision Optical

Fiber Delay Lines;

Danielson, B.L.

Tech. Dig., 2nd Optical Fibre Meas. Conf., Sep 21-22, 1993, Torino, Italy,

159-162; 93

Outlier-Resistant Fitting of Gray-Scale Images Illustrated by Optical Fiber Geometry;

Vecchia, D.F.; Wang, C.-M.; Young, M.

Proc., 1993 Meas. Sci. Conf., Los Angeles, CA, Jan 21-22, 1993, 1-10; 93

Studies of the Higher Order Smectic Phase of the Large Electroclinic Effect Material W317;

Williams, P.A.; Komitov, L.; Rappaport, A.G.; Thomas, B.N.; Clark, N.A.; Walba,

D.M.; Day, G.W.

Liquid Crystals 14(4): 1095-1105; 93

High-Sensitivity Optical Sampling Using an Erbium-Doped Fiber Laser Strobe;

Schlager, J.B.; Hale, P.D.; Franzen, D.L.

Microwave Opt. Tech. Lett. 6(15): 835-837; Dec 5, 93

Calculated Fiber Attenuation: A General Method Yielding Stationary Values;

Gallawa, R.L.; Goyal, I.C.; Ghatak, A.K.

J. Lightwave Tech. LT-I1(12): 1900-1904; Dec 94
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Vector Theory of Diffraction by a Single-Mode Fiber; Application to Mode-Field Diameter

Measurements;

Young, M.; Wittman, R.C.

Opt. Lett. 18(20): 1715-1717; Oct 15, 93

Improved Variational Analysis of Inhomogeneous Optical Waveguides Using Airy Functions;

Goyal, I.C.; Gallawa, R.L.; Ghatak, A.K.

J. Lightwave Tech. LT-ll(lO): 1575-1578; Oct 93

Bending-Induced Phase Shifts in Dual-Mode Planar Optical Waveguides;

Kumar, A.; Gallawa, R.L.

Opt. Lett. 18(17): 1415-1417; Sep 1, 93

High-Speed Lightwave Measurements;

Franzen, D.L.

Dig., XXrVth General Assembly of the Inti. Union of Radio Science, Kyoto,

Japan; Aug 93

Complex Propagation Constants for Nonuniform Optical Waveguides: Calculations;

Gallawa, R.L.

Microwave and Opt. Tech. Lett. 6(8): 490-493; Jun 20, 93

Technical Digest-Conference on Precision Electromagnetic Measurements;

Steele, J. M.; Young, M., editors

IEEE Trans. Instrum. Meas. IM-42(2): 679 pp; Apr 93

Accuracy of Eigenvalues: A Comparison of Two Methods;

Goyal, I.C.; Gallawa, R.L.; Ghatak, A.K.

J. Math. Phys. 34(3): 1169-1175; Mar 93

Conference Report: Symposium on Optical Fiber Measurements;

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

NIST JRES 98(2): 253-255; Mar-Apr 93

Optical Fiber Geometry: Accurate Measurement of Cladding Diameter;

Young, M.; Hale, P.D.; Mechels, S.E.

NIST JRES 98(2): 203-216; Mar-Apr, 93

Fiber Spot Size: A Simple Method of Calculation;

Gallawa, R.L.; Goyal, I.C.; Ghatak, A.K.

J. Lightwave Tech. LT-11(2): 192-197; Feb 93
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Modified Airy Function Method for the Analysis of Tunneling Problems in Optical

Waveguides and Quantum-Well Structures;

Roy, S.; Ghatak, A.K.; Goyal, I.C.; Gallawa, R.L.

IEEE J. Quant. Electron. QE-29(2): 340-345; Feb 93

International Intercomparison of Detector Responsivity at 1300 and 1550 nm;

Gallawa, R.L.; Gardner, J.L.; Nettleton, D.H.; Stock, K.D.

Proc., Conf. on Prec. Electromagn. Meas., '92, 268-269; Jan 93

Optical Fiber Geometry: Accurate Measurement of Cladding Diameter;

Young, M.; Mechels, S.E.; Hale, P.D.

Proc., Conf. on Prec. Electromagn. Meas. '92, 202-203; Jan 93

Transfer Functions for Characterizing Multimode Optical Fiber Components;

Yang, S.

NISTIR 3997, 132 pp; Jan 93

Anharmonic Oscillator Analysis Using Modified Airy Functions;

Goyal, I.C.; Roy, S.; Ghatak, A.K.; Gallawa, R.L.

Can. J. Phys. 70: 1218-1221; 92

Fiber Cladding Diameter Measurement by White Light Interference Microscopy;

Hale, P.D.; Franzen, D.L.

NIST SP 839; 92

Modal Properties of Circular and Noncircular Optical Waveguides;

Gallawa, R.L.; Goyal, I.C.; Ghatak, A.K.

Fiber Integ. Opt. 11: 25-50; 92

Overview of Photonic Primary Standards Development;

Franzen, D.L.

Dig. '92, DoD Fiber Optic Conf., 357-358; 92

Scanning Confocal Microscope for Accurate Dimensional Measurement;

Mechels, S.E.; Young, M.
Proc., Soc. Photo-Opt. Instrum. Engrs., Biomedical Image Processing and

Three-Dimensional Microscopy, 542-550; 92

Technical Digest-Symposium on Optical Fiber Measurements, 1992;

Day, G.W.; Franzen, D.L.
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Accurate Measurements of Fiber Cladding Diameter;

Young, M.; Mechels, S.E.; Hale, P.D.

Tech. Dig., Optical Fiber Meas. Symp., in NIST SP 839, 55-58; Sep 92

Fiber Cladding Diameter Measurement by White Light Interference Microscopy;

Hale, P.D.; Franzen, D.L.

Tech. Dig., Optical Fiber Meas. Symp., in NIST SP 839, 51-54; Sep 92

Single-Mode Fiber Geometry and Chromatic Dispersion: Results of Interlaboratory

Comparisons;

Drapela, T.J.; Franzen, D.L.; Young, M.
Tech. Dig., Optical Fiber Meas. Symp., in NIST SP 839, 187-190; Sep 92

Optical Fiber Geometry by Gray-Scale Analysis with Robust Regression;

Mamileti, L.; Young, M.; Wang, C.-M.; Vecchia, D.F.

Appl. Opt. 31(21): 4182-4185; Jul 20, 92

Optical Fiber Geometry: Accurate Measurement of Cladding Diameter;

Young, M.; Mechels, S.E.; Hale, P.D.

Conf. Prec., Electromagn. Meas. '92, 202-203; Jun92

LPji-Mode Leakage Loss in Coated Depressed Clad Fibers;

Pal, B.P.; Gallawa, R.L.; Goyal, I.C.

Photon. Tech. Lett. 4(4): 376-378; Apr 92

Scanning Confocal Microscopy for Measuring Diameter and Linewidth: Numerical

Modelling;

Obarski, G.E.; Drapela, T.J.; Young, M.
Proc., Soc. Photo-Opt. Instrum. Engrs., Vol. 1640: 761-772; Feb 92

Dispersion-Shifted Dual-Shape Core Fibers: Optimization Based on Spot-Size Defmitions;

Tewari, R.; Pal, B.P.; Das, U.K.

J. Lightwave Tech. LT-lO(l): 1-5; Jan 92

A New Method of Analyzing Planar Optical Waveguides;

Goyal, I.C.; Gallawa, R.L.; Ghatak, A.K.

Opt. Lett. 16: 30-32; 91

Fiber Cladding Diameter by Contact Micrometry;

Young, M.
Proc., Optical Fibre Meas. Conf., York, U.K., Sep 17-18, 1991, 123-126; 91
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Guided Wave Optics on Silicon: Physics, Technology, and Status;

Pal, B.P.

Progress in Optics, E. Wolf, ed.; 91

Large Electroclinic Effect in New Liquid Crystal Material;

Williams, P.A.; Ros, M.B.; Clark, N.A.; Vohra, R.T.; Walba, D.M.; Wand, M.D.

Proc., 3rd Inti. Conf. on Ferroelectric Liquid Crystals, Ferroelectrics; Vol

121(1-4), 143-146; 91

Low Coherence Optical Reflectometry of Laser Diode Waveguides;

Boisrobert, C.Y.; Franzen, D.L.; Danielson, B.L.; Christensen, D.H.

Proc., Soc. Photo-Opt. Instrum. Engrs., 1474; 91

Optical Waveguide Analysis Using Modified Airy Functions;

Gallawa, R.L.; Goyal, I.C.; Ghatak, A.K.

Fiber Integ. Opt. 10: 1-10; 91

Scanning Confocal Microscope for Precise Measurements of Optical Fiber Diameter;

Mechels, S.E.; Young, M.
Proc., Soc. Photo-Opt. Instrum. Engrs. '91, 164-170; 91

Video Microscope with Sub-Micrometer Resolution;

Mechels, S.E.; Young, M.

Appl. Opt. 30: 2202-2211; 91

Modified Airy Function and WKB Solutions to the Wave Equation;

Ghatak, A.K.; Gallawa, R.L.; Goyal, I.C.

NIST MN 176; Nov 91

Absolute Optical Ranging Using Low Coherence Interferometry;

Danielson, B.L.; Boisrobert, C.Y.

Appl. Opt. 30(21): 2975-2979; Jul 20, 91

An Approximate Solution to the Scalar Wave Equation for Planar Optical Waveguides;

Goyal, I.C.; Gallawa, R.L.; Ghatak, A.K.

Appl. Opt. 30(21): 2985-2989; Jul 20, 91

An Approximate Solution to the Wave Equation-Revisited;

Goyal, I.C.; Gallawa, R.L.; Ghatak, A.K.

J. Electromagn. Waves Appli. 5: 623-636; Jun 91
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A Limited International Intercomparison of Responsivity Scales at Fiber Optic Wavelengths;

Gallawa, R.L.; Li, X.; Gardner, J.L.; Nettleton, D.H.; Stock, K.D.; Ward, T.H.

NIST JRES 96(2): 225-230; Mar-Apr, 91

Optical Waveguide Modes: An Approximate Solution Using Galerkin's Method with

Hermite-Gauss Basis Functions;

Gallawa, R.L.; Goyal, I.C.; Tu, Y.; Ghatak, A.K.

IEEE J. Quant. Electron. QE-27(3): 518-522; Mar 91

Symposium on Optical Fiber Measurements;

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

NIST JRES 96(2): 231-232; Mar-Apr, 91

Methods of Analyzing Planar Optical Waveguides;

Goyal, I.C.; Gallawa, R.L.; Ghatak, A.K.
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Measurement Standards to Support Photonics Technology;

Franzen, D.L.

Proc., IEEE Instrum. Meas. Tech. Conf., Feb 13-15, 1990, San Jose, CA, 326-

328; 90

Recirculating Pulse Erbium-Fiber Ring Amplifier;

Schlager, J.B.; Yamabayashi, Y.; Franzen, D.L.
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Francisco, CA; 90

Analyzing Integrated Optical Waveguides: A Comparison of Two New Methods;

Tu, Y.; Goyal, I.C.; Gallawa, R.L.
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Standards for Optical Fiber Geometry Measurements;
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Technical Digest-Symposium on Optical Fiber Measurements, 1990;
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Erbium-Doped Laser Amplifier;

Schlager, J.B.; Hale, P.D.; Franzen, D.L.

Photonics Tech. Lett. 2(8): 562-564; Aug 90

Bent Planar Waveguides and Whispering Gallery Modes: A New Method of Analysis;
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Self-Calibrating Fiber Optic Sensors: Potential Design Methods;
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Reliability, Vol. 1580: 95-103; Sep 91
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J. Lightwave Tech. LT-8(12):. 1838-1842; Dec 90

Performance and Limitations of Faraday Effect Sensors;
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Proc., 1990 Integrated Photonics Research Conf., Opt. Soc. Am., Mar 26-28,

1990, Hilton Head, SC, Vol. 5, 91-92; 90

Spatially Resolved Measurement of High Attenuation in Integrated Optic Polarizers;

Hickemell, R.K.; Veasey, D.L.; Aust, J.A.
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