MONDAY MORNING
24 April 1989 MA
CONVENTION CENTER ROOM 308

8:30 AM Infrared Detectors and Optics

Kadri Vural, Rockwell International Science Center, Presider

MA1 Fundamental limits of IR detectors: a technology comparison
MICHAEL A. KINCH (8:30 AM) 2

MA2 GaAs/AlGaAs multiple quantum well long-wavelength infrared
detector arrays using etched gratings GULAM HASNAIN, B. F. LE-
VINE, C. G. BETHEA, R. A. LOGAN, J. WALKER, R. J. MALIK (9:00
AM) 2

MA3 New optical detector using a high T¢ superconductive BaY-
CuO/Ag metal composite thick film HEIHACHI SATO, MAKOTO YA-

SUl, TAKASHI YAMAMOTO  (9:15 AM) 2
MA4 Binary optics WILFRID B. VELDKAMP, GARY SWAN-

SON  (9:30 AM) 2
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8:30 AM  Progress in Inertial Confinement Fusion

W. Howard Lowdermilk, Lawrence Livermore National Laboratory,
Presider

MB1 Status of indirect drive inertial confinement fusion ERIK
STORM (8:30 AM) 4

MB2 Interaction, energy transport, and implosion experiments of
cryogenic foam targets TATSUHIKO YAMANAKA, K. NISHIHARA, K.
A. TANAKA, T. NORIMATSU, SADAI NAKAI  (9:00 AM) 4

MB3 Recent development of the experimental laser fusion program
at the Kurchatov Institute of Atomic Energy N. KOVALSKY (9:30
AM) 4

MB4 Experimental observation and suppression of transverse stimu-
lated Brillouin scattering in large optical components  J. R. MURRAY,
J. RAY SMITH, R. B. EHRLICH, D. T. KYRAZIS, C. E. THOMPSON, T. L.

WEILAND, RUSSELL B. WILCOX  (9:45 AM) 4
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8:30 AM  Tunable Lasers: 1
Thomas M. Baer, Spectra-Physics, Presider

MC1 Operation of low threshold cw Ti:Al,Oglasers JAMES HARRI-

SON, GLEN A. RINES, PETER F. MOULTON  (8:30 AM) 6
MC2 Growth and stimulated emission of YaLO5:Ti  JOSEF KVAPIL,
M. KOSELJA, JIRI KVAPIL, K. HAMAL  (8:45 AM) 6

MC3 Threshold analysis of pulsed lasers with application io a room-
temperatuwre Co:MgF; laser JAMES HARRISON, DAVID WELFORD,

PETER F. MOULTON (9:00 AM) 8
MC4 Ti-doped sapphire lasers: results and perspectives G. A.
SKRIPKO  (9:15 AM) 8

MC5 Advances in Tisapphire lasers PETER F. MOULTON  (9:30
AM) 8



MONDAY MORNING
24 April 1989 MD
CONVENTION CENTER ROOM 317

8:30 AM  Nonlinear Phase Conjugation
David A. Rockwell, Hughes Research Laboratories, Presider

MD1  Correction of thermal blooming by optical phase conjugation
CHARLES J. WETTERER, LEE P. SCHELONKA, MARK A. KRA-
MER (8:30 AM) 8

MD2 Numerical studies of beam replication in stimulated Raman
scattering GODEHARD HILFER, CURTIS R. MENYUK, JOHN
REINTJES (8:45 PM) 10

MD3 Projection laser systems based on a highly sensitive phase
conjugate mirror O. V. KULAGIN, G. A. PASMANIK, A. A. SHI-

LOV (9:00 AM) 10
MD4  Physics of speckle field interactions in photorefractive crys-
tals  A.V.MAMAEV, V. V. SHKLUNOV (8:30 AM) 10

MD5 Aberration correction of acoustooptic modulated laser beam
by phase conjugation TOKUYUKI HONDA, HIROKAZU MATSUMO-

TO (9:45 AM) 12
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8:30 AM  Waveguide Optics
Rodney C. Alferness, AT&T Bell Laboratories, Presider

ME1 Polarization-dependent two-beam switching in GaAs/AlGaAs
nonlinear directional couplers R. JIN, C. L. CHUANG, HYATT M.
GIBBS, M. WARREN, J. SOKOLOFF, P, HARTEN, NASSER PEYGHAM-

BARIAN, J. N. POLKY, G. A. PUBANZ (8:30 AM) 12
ME2 Nonlinear optical fiber loop mimor device B. K. NAYAR,
N. J. DORAN, D. S. FORRESTER  (8:45 AM) 12
ME3 Integrated opiicai computers at 10-um wavelengths LAW-
RENCE C. WEST, NORMAN A. WHITAKER  (8:00 AM) 14

ME4 Low-switching voltage inGaAs/P/InP waveguide interferomet-
ric modulator for integrated optics HIROAKI TAKEUCHI, KAZUO
KASAYA, KUNISHIGE OE  (9:30 AM) 14

MES5  Application of the selective poling procedure to the fabrication
of single-mode waveguide devices  J. |. THACKARA, A. J. TICKNOR,

G. F. LIPSCOMB, M. A. STILLER, R.LYTEL (9:45 AM) 16
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10:30 AM Infrared Focal Planes
D. L. Spears, MIT Lincoln Laboratory, Presider

MF1 Infrared arrays for astronomy  WILLIAM J. FORREST  (10:30

AM) 16
MF2 256 X 256 short wavelength HgCdTe focal plane array
KADR! VURAL, MIKE BLESSINGER, JENKON CHEN  (11:00 AM) 16

MF3 Eight to twelve micron infrared detectors using high quality
CdHgTe epitaxial wafers Y. KUMINE, K. IKEDA, W. SUSAKI  (11:30
AM) 16

MF4  Impact of choppor stabilization on LWIR FPA performance L.
J. KOZLOWSK!  (11:45 PM) 16



MONDAY MORNING
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10:30 AM  Gas Lasers and Beam Scattering for Inertial Confine-
ment Fuslon

Robert H. Lehmberg, U.S. Naval Research Laboratory, Presider

MQG1 Effects of laser beam smoothing on laser-plasma interac-
tion S.P.OBENSCHAIN (10:30 AM) 18

MG2 Kilojoule operation of the Aurora KrF ICF laser system at Los
Alamos L. A. ROSOCHA, ROBERT G. ANDERSON, 8. J. CZUCH-
LEWSKI, J. A. HANLON, J. E. JONES, R. G. JONES, M. KANG, R.
KRISTAL, C. R. MANSFIELD, S. J. THOMAS, R. G. WATT, JOSEPH F.
FIGUEIRA (11:00 AM) 18

MG3 Recent progress in Ashura, a high power KrF laser system Y.
OWADANO, |. OKUDA, Y. MATSUMOTO, M. TANIMOTO, T. TOMIE, K.
KOYAMA M. YANO (11:15 AM) 18

MG4 First experimental results of the advanced Asterix IV high
power iodine laser H. BAUMHACKER, G. BREDERLOW, E. FILL, H.
KRAUSE, C. SCHRODTER, R. VOLK, K. WITTE  (11:30 AM) 20

MG5 Ultrashort pulse energy extraction measurements in XeCl am-
plifiers A.J. TAYLOR, J. P. ROBERTS, T.R. GOSNELL  (11:45 AM) 20
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10:30 AM  Tunable Lasers: 2
James Harrlson, Schwariz Electro-Optics, Inc. Presider

MH1  Multistage Ti:Al,0; amplifier system K. F. WALL, P. LACO-
VARA, R. L. AGGARWAL, P. A. SCHULZ, A. SANCHEZ  (10:30 AM) 22

MH2Z  Alexandrite laser with high spectral resolution and high power
capabilities E. ARMANDILLO, E. NAVA, G. MOMBRINI, C. MALVI-
CiNt - (10:45 AM) 22

MH3 Applications of naw solld state lasers to the production of
tunable VUV and XUV coherent radiation  C. H. MULLER HI, DEANR.
GUYER C. E. HAMILTON, D. D. LOWENTHAL, T. D. RAYMOND, A. V.
SMITH (11:00 AM) 22

MH4 Broadiy tunable room temperature chromium activated forster-
ite laser V. PETRICEVIC, S. K. GAYEN, R. R. ALFANO  (11:30 AM) 22

MG5  Solid state lasers on the basis of chromium-doped rare-earth
scandium garnets A, M. PROKHOROV, |. A. SCHERBAKOV  (11:45

AM) 24
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10:30 AM  Stimulated Brillouin Scattering Phase Conjugation
George C. Valtey, Hughes Research Laboratories, Presider

Mi1  Phase conjugate fidelity of an SBS oscillator/amplifier at the 1-
Jipuise level METIN S. MANGIR, DAVID A, ROCKWELL {10:30
AM) 24

Mi2  Phase conjugation of astigmatic aberrations by stimulated Bril-
iouin scattering C. HOEFER, H. INJEYAN, B. ZUKOWSKI, M.
NGQUYEN-VO (10:45 AM) 24

M3 Galculation of intensity modulation imposed on the input beam
by self-focusing at SBS tweshoki DAVID MILAM, CHARMAINE L.
VERCIMAK, THOMAS R. MOORE  {11:00 AM) 26

W4 Near field modulation Induced by SBS phase conjugation of
astigmatic beams CHARMAINE L. VERCIMAK, CHRIS MARSHALL,
THOMAS R, MOORE, DAVID MILAM  {11:15 AM} 26

NS instabliities In SBS phase conjugate fidelity at high pump intensi-
ties  JOHN J. OTTUSCH, DAVIO A, ROCKWELL  {(11:30 AM) 26



MI6 Stimulated Brillouin scattering and phase conjugation with a
multiple line hydrogen fluoride laser MICHAEL T. DUIGNAN, B. J.

FELDMAN, W. T. WHITNEY  (11:45 AM) 28
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10:30 AM  Quantum Well and Heterostructure Devices
Brian F. Aull, MIT Lincoln Laboratory, Presider

MJ1 Long-lived metastable states in novel GaAlAs heterostructur-
es R. C. SPITZER, C. E. BONNER, L. PFEIFFER, ALASTAIR M.
GLASS, B. A. WILSON  (10:30 AM) 28

MJ2 Symmetric self-electrooptic effect devices as an optical signal
sense amplifier L. M. F. CHIROVSKY, A. L. LENTINE, DAVID A. B.
MILLER (10:45 AM) 28

MJ3 High speed absorption recovery in quantum well diodes by
diffusive electrical conduction G. LIVESCU, DAVID A. B. MILLER, T.
SIZER, D. J. BURROWS, J. E. CUNNINGHAM, A. G. GOSSARD, J. H.
ENGLISH (11:00 AM) 30

MJ4 Blue shifted absorption using field-induced Stark localization in
superlattices R. H. YAN, R. J. SIMES, H. RIBOT, LARRY A. COL-

DREN, A. C. GOSSARD (11:15 AM) 30
MJ5 [lI-V compounds and optical computing R. C. WILLIAM-

SON (11:30 AM) 32
MONDAY AFTERNOON
24 April 1989 JA

CONVENTION CENTER ROOM 307/308/309/310

1:45PM  Jolnt CLEO/QELS Plenary and Awards Session

Robert A. Bartolini, David Sarnoff Research Center, Paul F. Liao,
Bellcore, CLEO 89 General Cochalirs

and

Arto Nurmikko, Brown University, David E. Pritchard, Massachusstts
Institute of Technology, QELS 89 General Cochairs

1:45 PM  Introductory Remarks 32

2:00 PM  Awards Ceremony 32
Presentation of the 1989 Charles Hard Townes Award of the Optical
Saciety of America to Daniel J. Bradlsy, Trinity College, Eire

Herwig Kogelnik, OSA President, Presenter

Presentation of the 1989 Quantum Electronics Award of the Lasers and
Electro-Optics Society of the Institute of Electrical and Electronic
Engineers

Melvin |. Cohen, IEEE/LEOS President, Presenter
Presentation of the OSA fellow certificates
Presentation of the IEEE/LEOS fellow certificates

JA1 Synthetic holography STEPHEN A. BENTON (2:30 PM) 32

JA2 Quantum jumps, fon crystals, and solid plasmas DAVID J.
WINELAND, J. C. BERGQUIST, J. J. BOLLINGER, WAYNE M. ITANO, S.

L. GILBERT, R. G. HULET (3:15 PM) 32
JA3 Optical spectroscopy of electronic excitations in semiconduc-

tor microstructures  A. PINCZUK  (4:00 PM) 34
JA4 Neural networks and the dynamics of nonlinear optical circuits

DANA Z. ANDERSON (4:45 PM) 34
TUESDAY MORNING
25 April 1989 JB

HYATT REGENCY BALLROOM C/D

8:30 AM  Jolnt CLEO/QELS Symposium on High Field Etfects: 1

W. Howard Lowdemmnllk, Lawrence Livermore National Laboratory,
Presider

J81 A 12.8-eV laser in neutral cesivm S, E. HARRIS, C. P. J.



BARTY, D. A. KING, C. Y. YIN, K. H. HAHN, J. E. FIELD, J. F.
YOUNG (8:30 AM) 38

JB2 Laser driven particle accelerator G, JOSHI (9:00) 36

JB3 Biue shifting of intense femtosecond pulses during strong fleld
lonization: a direct measurement of the Keldysh quiver energy  WIL-
LIAM M. WOOD, GLENN FOCHT, T. R. ZHANG, D. H. REITZE, M. C.
DOWNER (9:30 AM) 38

JB4  Amplification of 100-fs pulses in alexandrite using chirped pulse
techniques MAURICE PESSOT, GERARD A. MOUROU, DONALD J.

HARTER (9:45 AM) 38
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8:30 AM  Multiwave Mixing
lan McMichael, Rockwell International Science Center, Presider

TUA1 Observation of retro-modulation/conjugation using a self-
pumped atomic sodium PCM C. J. GAETA, DAVID M. PEP-
PER (8:30 AM) 38

TUA2 Transverse relaxation time measurement of the Raman mode
by nondegenerate four-wave mixing HAOSHENG FEl, YUN ZHANG,
LI HAN, FENG ZHAO, ZHENQUIAN WE|  (8:45 AM) 40

TUA3  Phase conjugation through self-pumped four-wave mixing us~
ing forward Brillouin scattering K. D. RIDLEY, A. M. SCOTT, D. E,
WATKINS  (9:00 AM) 40

TUA4 Effects of side diffraction, phase modulation, and loss in
optical phase conjugation 1. C. KHOO, PIN ZHOU, W. WANG, R. R.

MICHAEL, R. G. LINDQUIST, R. MANSFIELD  (9:15 AM) 40
TUAS  Collisionally enhanced degensrate four-wave mixing in a plas-
ma  Y.KITAGAWA, R. L. SAVAGE, JR, C. JOSHI  (9:30 AM) 42

TUAG  Efficient VUV generation by fowr-wave mixing in Hg vapor and
limitations on the mixing proces C. E. HAMILTON, C. H. MULLER Iil,

D.D.LOWENTHAL (9:45 AM) 42
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8:30 AM  Optical Components
C. Martin Stickiey, BDOM International, Presider

TUB1 Precision figuring of optics by ion machining processes
LYNNN. ALLEN  (8:30) 42

TUB2 Two-dimensional arrayed microoptics K. IGA  (9:00 AM) 44

TUB3 Waveguides in acrylate photopolymerizable monomer sys-
tems B.L.BOOTH, J. E. MARCHEGIANO (9:30 AM) 44

TUB4 N-type InSb 10-um Faraday isolator R.L. AGGARWAL, R. F.
LUGEY, JR., D. P. RYAN-HOWARD, H. J. JIMENEZ-GONZALEZ, K. H.

YOO (9:45 AM) 44
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8:30 AM  Laser Anglopinsty
Brian Wilson, Hamilton Regional Cancer Center, Canada, Presider

TUCT Laser coronary angloplasty:  will it ever become a therapy of
choice? ROBERT F. BONNER (8:30 AM) 48

TUC2 Thrombolysis by excimer laser photoablation  G. H. PETTIT,
R. SAUERBREY, 1. S. SAIDI, FRANK K. TITTEL, R. FARRELL, C.
BENEDICT  (9:00 AM) 46

TUCS in vivo assessment of human atheraschierotic piaques by
laser-induced fuorescence specirocopy ROBERT M. COTHREN,



MARK HAMON, JOHN R. KRAMER, MICHAEL S. OTTESON, MICHAEL
S.FELD (9:15 AM) 46

TUC4 Multipixel in vivo imaging of coronary artery MICHAEL S.
OTTESON, Y. PARK, MICHAEL S. FELD, ROBERT M. COTHREN, JOHN
R. KRAMER (9:30 AM) 48

TUC5 Comparison of atheromatous lissue ablation between CO la-
ser and excimer laser irradiations T. ARAL, M. NAKAGAWA, M.
KIKUCHI, K. MIZUNO, A. MIYAMOTO, Y. OKAMOTO, K. SATOMURA,
T. SHIBUYA, K. ARAKAWA, K. ISOJIMA, A. KURITA, H. NAKAMURA,

A. UTSUML, Y. AKAI, M. KATOH, K. TAKEUCHI  (9:45 AM) 48
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8:30 AM  InGaAsP/InP Lasers
Danlel Wiit, ATAT Bell Laboratories, Presider

TUD1  Wide bandwidth and high power 1.3-um InGaAsP buried het-
erostructure distributed feedback lasers 8. J. WANG, N. K. DUTTA,
A. GNAUCK (8:30 AM) 50

TUD2 Wavelength division multiplexing light source with integrated
quantum weil tunable iasers and optical amplifiers UZIEL KOREN, T.
L. KOCH, G. EISENSTEIN, BARRY | MILLER, R. H. BOS-
WORTH  (8:45 AM) 50

TUD3 Very low threshold current density (410 A/cm®) 1.3-um Galn-
AsP graded-index separate confinement heterostructure muitiple
quantum well laser A. KASUKAWA, Y. IMAJO, I. J. MURGATROYD,
S. KASHIWA  (9:00 AM) 50

TUDA Novel frequency control scheme for a 1.56-um DFB laser
using an Internal second harmonic and an atomic rubidium line M.

OHTSU, E. IKEGAM!  (9:15 AM) 52
TUDS GalnAs/GalnAsP muitiquantum well DFB lasers  IKUO MITO,

K. KITAMURA  (9:30 AM) 52
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10:30 AM  Joint CLEO/QELS Symposium on High Field Effects: 2
S. E. Harris, Stanford University, Presider

JC1  All high intensity multiphoton ionization is necessarily resonant
RICHARD R. FREEMAN  (10:30 AM) 52

JC2 Above threshold ionization: a controlled plasma heating me-
chanism PAUL B. CORKUM, N. H. BURNETT, F. BRUNEL (11:00

AM) 52
JC3  Molecular bonds in intense iaser fields P H. BUCKSBAUM, A,

ZAVRIYEV, D. W. SCHUMACHER  (11:30 AM) 54
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10:30 AM  Mid Infraved Lasers: 1
Peter F. Moulton, Schwarlz Electro-Optics, Inc., Presider

TUE1 Diode pumped Q-switched room temperatwe 2-um Tmdt:
YAGlaser ROBERT C. STONEMAN, LEON ESTEROWITZ, GREGG H.

ROSENBLATT (10:30 AM) 54
TUE2 Diode laser pumped TmHo:YLF room temperature laser
HAMID HEMMAT!T  {10:45 AM) 54
TUE3 Diode pumped mid IR solid state lasers:  system design and
applications GREGORY J. KINTZ  {11:00 AM) 54

TUE4 Qswitched operation of a continuous-wave pumped Tm,
Ho:YAG laser at 300 K JOSEPH M. FUKUMOTO, STEPHEN J. BROS-
NAN {11:30 AM) 58



TUES Efficiency optimization for a flashlamp-pumped room tem-
perature 2-um faser A. ROSENBAUM, G. J. QUARLES, C. L. MAR-

QUARDT, LEON ESTEROWITZ (11:45 AM) 56
TUES (Nd.ErkYAIO;: a new laser crystal L. FATHE, M. BIRN-

BAUM, M. BASS, M. KOKTA (12:00 M) 58
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10:30 AM  Optical Switching
R. C. Williamson, MIT Lincoin Laboratory, Presider

TUF1 Soliton switching in elliptically birefringent single-mode fi-
ber C.J. CHEN, P. K. A. WAI, CURTIS R. MENYUK  (10:30 AM) 58

TUF2 Mechanism and dynamics of nonlinear optical switching in a
dielectric prism cladded liquid crystal film 1. C. KHOO, PING ZHOU,
R. R. MICHAEL, R. G. LINDQUIST, R. MANSFIELD, P. G. Lo-
PRESTI (10:45 AM) 58

TUF3 Low power interferometric bistable devices in GaAs epitaxial
structures  J. L. OUDAR, R. KUSZELEWICZ, R. AZOWLAY (11:00

AM) 60
TUF4 Switching behavior of a diffusive nonlinear interface KAl
HEINZ STROBL, R. R. CUYKENDALL (11:30 AM) 60

TUFS Highly sensitive polarization controlied optical switching viaa
photorefractive double phase conjugator QI-CHI HE, J. GRAEME

DUTHIE, DON A. GREGORY  (11:45 AM) 60
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10:30 AM  Optical Damage and Novel Thin Film Growth
Earlf Rudisill, Laser Power Optics, Presider

TUG1 Silicone treatments of harmonic conversion crystals to im-
prove surface quality and oplical transmission [AN M. THOM-
AS (10:30 AM) 60

TUG2 Laser-induced surface damage: multiphoton absorption or
avalanche breakdown S. PETZOLDT, A. P. ELG, J. REIF, E. MATTH-
1AS (10:45 AM) 62

TUG3 Two-photon-induced losses in germanosilicate optical fibers:
relaxation processes L. J. POYNTZ-WRIGHT, P. ST. J. RUS-
SELL (11:00 AM) 62

TUG4 Accumulated surface damage on ZnS crystals caused by
picosecond laser pulses L. L. CHASE, H. W. H. LEE  (11:15 AM) 62

TUGS Laser assisted metal organic chemical vapor deposition of
zinc selenide G. B. SHINN, P. M. GILLESPIE, W. B. HAYNES, W. L.

WILSON, JR.  (11:30 AM) 64
TUGE Solgel growth of vanadium dioxide thin films K. R. SPECK,

H. S.-W. HU, R. A. MURPHY, R. S. POTEMBER  (11:45 AM) 64
TUESDAY MORNING
25 April 1989 TUH

CONVENTION CENTER ROOM 310

10:30 AM  Ophthalmology

Douglas E. Gaasteriand, Gsorgetown University Medical Genter, Pre-
sider

TUH1 New UV and IR lasers for ocular tissue ablation CARMEN A.
PULIAFITO  (10:30 AM) 66

TUH2 Time-resolved studies and biological effects of picosecond
pulse optical breakdown B. ZYSSET, JAMES G. FUJIMOTO, THOM-
:\'S‘ ; DEUTSCH, R. BIRNGRUBER, CARMEN A. PULIAFITO (11:00
66

TUH3  Intraocular laser tissue interaction: linear and nonlinear ef-



fects produced with nanosecond, picosecond, and femtosecond pul-
ses R. BIRNGRUBER, V. P. GABEL, CARMEN A. PULIAFITO, B.
ZYSSET, JAMES G. FUJIMOTO (11:15 AM) 68

TUH4 Processing of biomaterials by excimer laser pulses transport-
ed through tapered light guides H. HITZLER, N. LECLERC, K.-0.

GREULICH, J. WOLFRUM, K.-F. KLEIN (11:30 AM) 68
TUH5 Novel excimer laser system design for corneal refractive

surgery QIUSHIREN (11:45 AM) 88
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10:30 AM  Photorefractive Nonlinear Optics: 1
Marvin B. Kiein, Hughes Research Laboratories, Presider

TUIT Recent advances in photorefractive nonlinear optics POCHI

YEH (10:30 AM) 88
TUI2 Origin of the sublinear intensity dependence in photorefractive
materials JUANF.LAM (11:00 AM) 70

TUI3 Coupled double phase conjugate mimrors in photorefractive
materials BARUCH FISCHER, SHIMON WEISS, OFER WER-

NER (11:15 AM) 70
TUM  Fanning In undoped GaAs under a dc electric field DUNCAN
T.H. LIU, LWEN CHENG  (11:30 AM) 70

TUIS Temporal responses of optical phase conjugation in the un-
doped KNSBN crystal WENJI PENG, RONG ZHU, WEILONG SHE,
QINXING LI, ZHENXIN YU, HUAN-CHU CHEN, QING-LUN ZHANG, YU-

HUAN XU, DE-RUI ZHU  (11:45 AM) 72
TUESDAY AFTERNOON
25 April 1989 TU

CONVENTION CENTER MEZZANINE LEVEL

1:00 Poster Session: 1

NONLINEAR OPTICS AND SPECTROSCOPY

TUJ1 Beam walk-off effects on the efficiency of frequency conver-

sion J.T.LIN, Y. L. HUANG 74
TW2 Frequency doubling of a 100-W copper laser for high power
UV generation G. A. NAYLOR, R. R. LEWIS, A. J. KEARSLEY 74

TWJI3 Optical frequency doubling properties of two highly polar co-
polymers P(VDF-TrFE) and P(VDCN-VAc) P. ROBIN, E. CHASTAING,
D. BROUSSOUX, J. RAFFY, J. P. POCHOLLE, M. BARZOUKAS, D.
JOSSE, J. ZYSS 74

TUJ4 Two-photon near-resonant ultrashort pump pulse interaction
with three-level atoms G. G. GRIGORIAN, D. H. SARKISIAN, M. L.

TER-MIKAELIAN, G. A. TOROSIAN 74
TUJSS Infrared laser speciroscopy of the extraordinary ray muiti-
phonon processes in sapphire MICHAEL E. THOMAS 76
TUJé Nonlinear properties of silica for picosecond ultraviolet pul-
ses | N.ROSS, J. R. M. BARR, W. T. TONER 76
TUJ7 Temperature dependence of optical birefringence in some
molecular liquids ZDZISLAW BLASZCZAK, ANWAR AL-DWERI 8

TUJ8 Measurement of the autoionizing levels of atomic samarium
using the stepwise laser excitation method SUFEN HU, SHIMIN ME],

SEN ZHANG, XING CHEN 78
TUJ8  Nonlinear optical properties of 6-doped multiple quanturn well
GaAs Y. H.LEE, J. E. CUNNINGHAM, W. JAN, K. GOOSEN 78

TUJ10 Laser propagation effect in atomic laser isotope separa-
tion H. NIKi, S. ADACHI, Y. IZAWA, SADAO NAKAI, CHIYOE YA-
MANAKA 78

LIGHTWAVE COMMUNICATIONS

TUJ11  High speed optical transmission capability and fong coher-
ence length of AlGaAs distributed feedback lasers KANJI MIHARA,
TAKASHI OTOBE, SHOJI HIRATA 8



TUJ12 Uitrafast diode laser pulse separation by dispersive fibers
suitable for novel hybrid time/wavelength division muitiplexing Y. T.
LEE, R. TAKAHASHI, H. F. LIU, R. NAGARAJAN, T. KAMIYA

TUJ13 Reliability of a 1.55-um distributed feedback laser diode K.
CHINEN, H. SUHARA, T. HOSOKAWA, A. TANAKA, T. MATSUYAMA,
K. GEN-E!

TUJ14 Improved LED and laser packaging using uptapered single-
mode fibers W. RIDEOUT, A. D. BRIERE, T. WE!

TUJ15 Single-mode fiber coupling to a traveling-wave laser ampli-
fier L. A.REITH,J. W. MANN, C. E. ZAH, G. R. LALK, C. CANEAU, F.
FAVIRE

TUJ16 Fabrication tolerance of Ti:LiNbO; waveguides F. S. CHU,
P. L. LIU, JANE E. BARAN

TUJ17 Laser trimming adjustment of waveguide birefringence in
silica integrated-optic ring resonators MASAQO KAWACHI, NORIO
TAKATO, KANAME JINGUJI, AKIO SUGITA

TUJ18 Nonlinear interactions between modulated waves propagat-
ing in a single-mode fiber E. LICHTMAN, A. A. FRIESEM, S. TAN, R.
G. WAARTS

TUJ19 High sensitivity optical analog link using an external modula-
tor G.E.BETTS, L. M. JOHNSON, C. H. COX lii, S. D. LOWNEY

TUJ20 Photorefractive phase conjugation and amplification for opti-
cal communication through distorting media QICHI HE, JOSEPH
SHAMIR, H. JOHN CAULFIELD, J. GRAEME DUTHIE

TUJ21 Photon-counting cross correlator using avalanche photodio-
des K. KIKUCHI, T. ISOSHIMA

FIBER LASERS

TUJ22 Laser transitions in erbium-doped fluoride fibers M. C.
BRIERLEY, C. A. MILLAR, P. W. FRANCE

TUJ23 Diode-pumped thulium-doped fiber laser at 2.29 um R.
ALLEN, LEON ESTEROWITZ, I. AGGARWAL

TUJ24 Tunable Nd®f-doped fiber ring laser CHAOYU YUE,
JIANGDE PENG, BINGKUN ZHOU

TUJ25 Modeling of polarization effects in fiber lasers. J. T.LIN, W.
A. GAMBLING, D. N. PAYNE

NEODYMIUM LASERS

TUJ26 Laser diode side-pumped neodymium YALO laser FRANK
HANSON

TUJ27 Electroptically Q-switched, diode laser-pumped solid state
laser for short pulse generation JEAN-MARC HERITIER, D. G. SCER-
BACK

TUJ28 Long-pulse operation of a Nd:glass faser R. L. MAYNARD,
R. P. JOHNSON, F. J. MASTERS, N. K. MONCUR, L. D. SIEBERT, J. G.
STANLEY

TUJ29 Al solid state injection-seeded pulsed laser system N.
GALLAHER, C. J. NORRIE, B. D. SINCLAIR, M. H. DUNN, W. SIBBETT

TUJ30 High power 1313-nm Nd:YLF mode-locked laser KUO-
CHING LiU

OPTICAL SWITCHING AND BISTABILITY

TUJ31 Low loss GaAs/AiGaAs Mach-Zehnder switch for TM mo-
des C. WUTHRICH, J. FAIST, W. BAER, F. K. REINHART

TUJ32 High performance overwriting in magnetooptical disks MA-
SAHIRO OJIMA, HIROFUMI SUKEDA, TAKESHI NAKAO, HARUKAZU
MIYAMOTO, TOSHIO NHHARA

TUJ33 Modeling of aptical bistability in reflection in GaAs/AiGaAs
Fabry-Perot etalons including diffraction, carrier and heat diffusion
ULF OLIN, OLOF SAHLEN

TUJ34 Nonlinear optical characterization of CdTe as applied to
limiting at 1.06 pm  D. J. HAGAN, J. YOUNG, M. SHEIK-BAHAE, M. J.
SOILEAU, E. W. VAN STRYLAND

TUJ35 Electron trapping optical memory JOSEPH LINDMAYER,
CHARLES WRIGLEY

TUJ36 Transient behavior and modeling of optoslecironic bistable
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behavior in a gallium phosphide LED M. 8. CHO|, J. H. HUR, 8. D.
TSIAPALAS, M. A. GUNDERSEN

TUJ37 Relative influence of ion implantation mechanisms on optical
recording properties of Te:He J. BEAUVAIS, P. GALARNEAU, R. A.
LESSARD, E. J. KNYSTAUTAS

TUJ38 Parameter optimization of GaAs/AlGaAs multiple quantum
well electroabsorption modulators HUNG-SIK CHO, PAUL R. PRUC-
NAL

LASERS FOR FUSION AND STRONG FIELD PHYSICS

TUJ39 Generation of high brightness 1.06-um pulses by compres-
sion of a chirped seed in a Nd:YAG regenerative amplifier T. SHi-
MADA, IRVING J. BIGIO, R. F. HARRISON, N. A. KURNIT

TUJA0 Performance of the small aperture module electron beam-
pumped amplifier on the Aurora KrF laser facility A.W.McCOWN, T.
P. TURNER, B. J. KROHN, S. J. CZUCHLEWSKI, R. G. WATT, V. O.
ROMERO, H. S. STEELE

TUJ41 Multisegment Nd:glass disk amplifiers  J. E. MURRAY, A. C.
ERLANDSON, F. A. FRICK, K. S. JANCAITIS, C. E. HURLEY, H. T.
POWELL

TUJ42 Wideband Nd:glass laser J. G. STANLEY, L. D. SIEBERT, R.
P. JOHNSON, N. K. MONCUR, W. V. PAGRYZINSKI

TUJ43 Large potassium dihydrogen phosphate crystal growth using
a three vessel system for fusion lasers TAKATOMO SASAKI, ATSU-
SHI YOKOTANI, TATSUHIKO YAMANAKA, SADAO NAKAI, CHIYOE
YAMANAKA

TUJ44 Evaluation of KrF electron beam foil materials ROBERT G.
ANDERSON, ROGER A. TENNANT

TUJ4S Damage io large optics by focusing acoustic transients J.
RAY SMITH, J. R. MURRAY, D. T. KYRAZIS, A. E. BROWN, R. B.
ENGLE, R. B. EHRLICH, T. L. WEILAND

TUJ46 Ultrahigh brightness XeCl laser system C. R. TALLMAN, A.
J. TAYLOR, J. P. ROBERTS, C. S. LESTER, T. R. GOSNELL, W. H.
LONG

INDUSTRIAL APPLICATIONS AND COMBUSTION AND FLOW DIAG-
NOSTICS

TUJ47 Laser-induced flucrescence imaging of OH radicals and acet-
aldehyde in an internal combustion engine  A. ARNOLD, H. BECKER,
R. SUNTZ, P. MONKHOUSE, J. WOLFRUM

TUJ48 Use of a charge-coupled device camera for broadband co-
herent anti-Stokes Raman scattering measurements DAVID J. RA-
KESTRAW, ROBERT P. LUCHT, THOMAS DREIER

TUJ49 Automated planar-velocity measurement in a jet diffusion
flame V. VILIMPOC, L. P. GOSS, D. D. TRUMP, B. SARKA

TWI50 Using the light matrix method to compensate refractive index
variations in laser Doppler anemometry M. LI, C. K. WU

TUJS1 Fiber optic chemical sensor based on immobilized fluores-
cent dye techniques G. E. BADINI, K. T. V. GRATTAN, A. W. PALM-
ER, A. C. C. TSEUNG

TUJ52 Off-axis conoscopic holography ERIC Y. DUFRESNE

TUJI53 Applications of correlation detection with linear polarization
encoding MINHUA LIANG, SHUDONG WU, ZHIJIANG WANG

TUJ54 Investigation of spatial and temporai CO; laser beam distribu-
tion on target surfaces in the presence of optical breakdown of the
plasma V.MEZHEVOV

LASERS IN ELECTRONIC PROCESSING
TUJ55 Analysis of laser-induced polymer evaporation via time-of-
flight mass spectroscopy  S. G. HANSEN

TUJS6 Measurement of the spatial and temporal variation of CF and
CF, in fluorocarbon/oxygen discharges S. G. HANSEN, G. LUCK-
MAN, STEVEN D. COLSON

TUJ57 Ulirafine powder production by excimer laser ablation of
metals G. R. KEEN, J. A. O'NEILL, D. SEDDON, G. L. PAUL

SOLID STATE LASER MATERIALS
TUS8 Cr,ND:YSAG: a new sensitized garnet laser with increased

repetition rate capability E. W. DUCZYNSK], H.-J. V. D. HEIDE, G.
HUBER, P. MITZSCHERLICH, KLAUS PETERMANN, H.-O. TEICHMANN
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TUJ58 Flashlamp-pumped performance of the solid state laser ma-
terial LiCaAlFg:Cr®* L. L. CHASE, S. A. PAYNE, J. E. MARION, L. K.
SMITH, B. H. T. CHAI, H. W. NEWKIRK, W. KWAY, LAURA DAVIS, M.

D. SHINN, B. WOODS, WILLIAM F. KRUPKE 110
TUJBO Spectral and luminescence properties of Cr3* and Nd3* jon-
doped indium gallium garnets  YIN HANG, YUNKUI Kl 110

TUJB1 Passive optical losses in laser glass J. A. CAIRD, J. E.
MARION, F. P. MILANOVICH, N. D. NIELSEN, A. J. PERTICA, J.N.ROE = 112

TUJB2 Properties of miniature lithium neodymium tetraphosphate
microlasers with high intensity IR pumping GEORGE J. DIXON, RICH-
ARD H. JARMAN 112

TUJB3 Spectroscopic and laser properties of glassy lanthanum-
neodymium pentaphosphate M. SZYMANSKI, F. KACZMAREK, J.

KAROLCZAK, E. PAWLOWSKA 112
TUJ64 Dual wavelength visible upconversion laser R. A. MCFAR-

LANE 114
TUESDAY AFTERNOON
25 April 1989 JD

HYATT REGENCY BALLROOM C/D

2:30 PM  Joint CLEO/QELS Symposium on High Field Effects: 3
S. E. Harrls, Stanford University, Presider

JD1  Can photoelectron spectra predict intense-field light scattering

spectra? J. H. EBERLY, Q. SU, J. JAVANAINEN (2:30 PM) 116

JD2 Generation and applications of ultrafast x-ray pulses ROGER
W. FALCONE, M. M. MURNANE, H. C. KAPTEYN (3:00 PM) 116

TUESDAY AFTERNOON
25 April 1989 TUK
CONVENTION GENTER ROOM 307

2:30 PM  Beam Conditioning and Metrology
Erian S. Bliss, Lawrence Livermore National Laboratory, Presider

TUK1 Profile tunable laser beam apodizer JAE-CHEUL LEE, S. D.

JACOBS, T. J. KESSLER, N. VANLIEU  (2:30 PM) 116
TUK2 Frequency modulation for suppression of stimulated Brillouin
scattering in large optics RUSSELL B. WILCOX (2:45 PM) 118

TUK3 Large aperture, transversely excited, thermally compensated
electrooptic switch for high average power laser systems L. F.
WEAVER, DAVID EIMERL  (3:00 PM) 118

TUK4 Alignment-free time-multiplexed beam combining using stim-
ulated Brillouin scattering GERALDINE DAUNT, RICHARD UTANO,

SURESH CHANDRA (3:15 PM) 118
TUKS Wavelength independent Faraday isolator P. A. SCHULZ
(3:30 PM) 120

TUKE Laser sensors for static and dynamic metrology L. BARTO-
LiNI, M. FERRI DE COLLIBUS, G. FORNETTI, G. COCCHIONERO, F.

PAPETTI (3:45 PM) 120
TUESDAY AFTERNOON
25 April 1989 TUL

CONVENTION CENTER ROOM 309

2:30PM  Sensing Techniques
Wilfried Length, IBM Aimaden Research Center, Presider

TUL1 Process control applications of electrooptic  sensing

GEORGE KYCHAKOFF  (2:30 PM) 122
';l:.)z Novel fiber optic sensor for humidity F. Mitschke {3:30
122

TUL3 Two-mode fibers for solf-referencing force sensors GRE-
GORY L. TANGONAN, VINCENT L. JONES, DEBORAH J.
VICKERS (3:15 PM) 122



TUL4 Optical accuracy test system for industrial robots H. WEULE,
B. REICHLING, A. C. GODING (3:30 PM) 122

TUL5 High resolution laser range finder for robotic guidance F.
MURAKAMI, H. HASIMOTO, T. ARIGA, Z. KURODA (3:45 PM) 124

TUESDAY AFTERNOON
25 April 1989 TUM
CONVENTION CENTER ROOM 309

2:30PM  Atmospheric Laser Remote Sensing: 1
T. D. Wilkerson, University of Maryland, Presider

TUMI ltalian lidar program in Antarctica related to the ozone hole
problem L. STEFANUTTI, M. DEL GUASTA, M. MORANDI (2:30
PM) 124

TUM2 Mutltiple-wavelength excimer lidar for measuring stratospher-
ic and tropospheric ozone  N. SUGIMOTO, Y. SASANO, H. NAKANE,
S. HAYASHIDA-AMANGO, I. MATSUI, A. MINATO  (3:00 PM) 124

TUM3 Normalization technique for Rayleigh lidar WARREN P.
MOSKOWITZ, GILBERT DAVIDSON, PHAN DAO, DWIGHT SIPLER,
WAYNE KLEMETT]  (3:15 PM) 126

TUM4 Temperature and density profiling in the middie atmosphere,
and cirrus cloud and haze layer measurements in the troposphere  U.
N. SINGH, A. NOTARI, T. D. WILKERSON, B. BLOOMER, G. TREACY,
S. YANG, Z. CHU, C. BRAUN, M. MARTINS  (3:30 PM) 126

TUM5 Two lidar systems for atmospheric measurements in Antarcti-
ca V. M. SACCO, F. CASTAGNOLI, V. VENTURI, L. ZUCCAG-

NOLI (3:45 PM) 128
TUESDAY AFTERNOON
25 April 1989 TUN

CONVENTION CENTER ROOM 310

2:30 PM Tissue Ablation and Biophotonics
Thomas F. Deutsch, Massachusetts General Hospital, Presider

TlgN1 Microdynamics in laser surgery H. P. WEBER, M. FRENZ, A.
D. ZWEIG, V. ROMANO (2:30 pm) 128

TUN2 Low thermal damage cutting of tissue using high irradiance cw
CO; iaser radiation JOSEPH T. WALSH, JR., KEVIN T. SCHO-
MACKER, THOMAS J. FLOTTE, THOMAS F. DEUTSCH, MICHAEL S.
FELD (3:00 PM) 128

TUN3 Interaction of a high repetition rate Er:YAF laser with tis-
sus A. CHARLTON, M. R. DICKINSON, T. A. KING, R. BRAMLEY, A.

J. FREEMONT (3:15 PM) 130
TUN4 Biophotonics and its applications HUMIO INABA (3:30

PM) 130
TUESDAY AFTERNOON
25 April 1989 TUO

CONVENTION CENTER ROOM 317
2:30 PM  Photorefractive Nonlinear Optics: 2
Pochi Yeh, Rockwell international Science Center, Presider

TUO1 Unique nonlinear wave mixing effects in photorefractive
waveguides and bulks BARUCH FISCHER, MORDECHAI SEGEV,

SHIMON WEISS  (2:30 PM) 130
TUO2 Study of phase transition of Fe:LiNbO; crystal by degenerate
four-wave mixing YANONG HAN, C. K. WU  (3:00 PM) 132

TUO3  Intensity-induced absorption in BaTiO; using pulsed laser ex-
citation MARVIN B. KLEIN, STEPHEN W. MCCAHON, D. RYTZ, B. A.
WECHSLER (3:15 PM) 132

TUOG4  Optical phase conjugation in undoped and doped KNSBN
RONG ZHU, WENJI PENG, WEILONG SHE, QINXING LI, ZHENXIN YU,
HUAN-CHU CHEN, QING-LUN ZHANG, YUHUAN XU, DE-RUI
ZHU (3:30 PM) 132

THOS Novel phenomena In two-wave mixing with Ce-SBN crys-
tals H.Y.DING, C.K. WU (3:45 PM) 132



TUESDAY AFTERNOON
25 April 1989 TUP
CONVENTION CENTER ROOM 308

4:30 PM  Fiber Lasers

Elias Snitzer, Rutgers University, Presider

TUP1 Thulium-doped monomode silica fiber as a laser medium D.
GC. HANNA, R. M. PERCIVAL, |. R. PERRY, R. G. SMART, P. J. SUNL, A.

C. TROPPER (4:30 PM) 134
TUP2 Performance characterization of erbium-doped optical fiber
amplifiers FLAVIO FONTANA, ALDO RIGHETT! (4:45 PM) 134

TUP3 High power narrow linewidth erbium-doped fiber laser M. S.
O'SULLIVAN, J. CHROSTOWSKI, E. DESURVIRE, J. R. SIMP-
SON (5:00 PM) 134

TUP4 High power diode-pumped superiuminescent fiber sour-
ce IRL N. DULING I, LEW GOLDBERG, WILLIAM K. BURNS (5:15
PM) 136

TUPS Mode-locking of an Yb:Er fiber laser at 1.56 um P. J. SUNI,
D. C. HANNA, A. KAZER, M. W. PHILLIPS, D. P. SHEPHERD (5:30
PM) 136

TUP6 Frequency modulated mode-locked fiber laser with an inte-
grated fiber phase modulator M. W. PHILLIPS, ALISTAIR |. FERGU-

SON, G. S.KINO  (5:45 PM) 136
TUESDAY AFTERNOON
25 April 1989 TUQ

CONVENTION CENTER ROOM 309

4:30 PM Imaging Applications
Glenn T. Sincerbox, IBM Almaden Research Center, Presider

TUQ1 Incoherent holographic system for 3-D imaging GABRIEL Y.

SIRAT (4:30 PM) 138
TUQ2 Two-dimensional imaging of light scattered from nonspherical
particles STEVEN D. WOODRUFF  (5:00 PM) 138
TUQ3 flluminescent industrial robotic vision system NORMAN M.
WITRIOL, DAVID H. COWLING  (5:15 PM) 138
TUQ4 Three-dimensional imagery: optical techniques and some ap-
plications C. MURRAY PENNY (5:30 PM) 138
TUESDAY AFTERNOON
25 April 1989 TUR

CONVENTION CENTER ROOM 310

4:30 PM Tissue Characterization
Robert Bonner, National Institutes of Health, Presider

TURT Tissue optical properties: current knowledge and future
techniques BRIAN C. WILSON  (4:30 PM) 140

TUR2 Fluorescent contour mapping: applications to differentiation
of normal and pathologic human tissues  REBECCA RICHARDS-KOR-
TUM, J. BARAGA, R. RAVA, B. COWAN, L. TONG, MICHAEL 8. FELD,
M. FITZZMAURICE, R. PETRAS, H. LEVIN  (5:00 PM) 140

TUR3 Tissue characterization by UV laser-induced fluorescence
spectral microscopy CARTER KITTRELL, J. BARAGA, P. TARONI, L.
TONG, REBECCA RICHARDS-KORTUM, B. COWAN, R. R. DASARI,
MICHAEL S. FELD, ROBERT M. COTHREN, R. VERBUNT (5:15PM) 140

TUR4 Laser-induced heating and thermal propagation: a model of
tissue interaction with light LOUREINISCH (5:30 PM) 142

TURS  Use of laser speckles for investigation of muscle contrac-
tions 8. C. DICK, I V. MARHVIDA, L. |. RACHKOVSKY, A. S. RU-
BANOV, L. V.TANIN {5:45 PM) 142



TUESDAY AFTERNOON
25 April 1989 TUS
CONVENTION CENTER ROOM 317

4:30 PM  Photorefractive Nonlinear Optics: 3

Mark Ewbank, Rockwell International Science Center, Presider

TUS1 Photorefractive energy exchange in BSO requiring both opti-
cal activity and an electric field G. KHITROVA, D. ROUEDE, N.
KUKHTAREYV, L. WANG, HYATT M. GIBBS  (4:30 PM) 142

TUS2 Enhanced photorefractive beam fanning due to self-generated
internal fields WILLIAM W. CLARK lll, GARY L. WOOD, MARY J.
MILLER, EDWARD J. SHARP, GREGORY J. SALAMO, BRIAN D. MON-
SON, RATNAKAR R. NEURGAONKAR  (4:45 PM) 142

TUS3 Control and optimization of self-pumped phase conjugate re-
flectivity using incoherent erasure G. J. DUNNING, DAVID M. PEP-
PER, MARVIN B. KLEIN, RUTH A. MULLEN  (5:00 PM) 144

TUS4 Feedback schemes to enhance the reflectivity of backward
stimulated photorefractive scattering phase conjugators RUTH ANN
MULLEN, DAVID M. PEPPER, GEORGE C. VALLEY (5:15 PM) 144

TUS5 Discrepancy between the values of the photoconductivity
measured directly and the value predicted from holographic measure-
ments in Bi;xSi0y P. TAYEBATI, R. W. HELLWARTH (5:30 PM) 146

TUS6 Matrix-vector operations using four-wave mixing in GaAs LI~
JEN CHENG, DUNCAN T. M. LIU, GREGORY GHEEN, HUA KUANG

LU (5:45 PM) 146
TUESDAY AFTERNOON
25 April 1989 TUT

HYATT REGENCY BALLROOM C/D

4:30 PM High Power Glass Lasers
Gerard A. Mourou, University of Michigan, Presider

TUT1 State of the art neodymium:glass lasers A. A. MAK  (4:30
PM) 146

TUT2 Ultrahigh brightness laser program M. D. PERRY, F. PAT-
TERSON, E. M. CAMPBELL, P. BADO, GERARD A. MOUROU (5:00
PM) 148

TUT3 Gas cooled disk amplifier approach to solid state average
power G.F. ALBRECHT, S.B. SUTTON, B. L. FREITAS, H. F. ROBEY,
WILLIAMF. KRUPKE (5:15 PM) 148

TUT4 Modeling flashlamp pumped Nd:glass disk amplifiers K. S.
JANCAITIS, A. C. ERLANDSON, J. E. MURRAY, H. T. POWELL, J. B.

TRENHOLME  (5:30 PM) 148
TUT5 Split disk geometry amplifier M. NAKATSUKA, B. T. KIM, Y.

OISHIBASHI, T. KANABE, SADAO NAKA!  (5:45 PM) 148
TUESDAY EVENING
25 April 1989 TUU

CONVENTION CENTER ROOM 317
8:00 PM  Prominent Laser/Electrooptic Techniques
Jack L. Bufton, NASA Goddard Space Flight Center, Presider

TUU1 Experimental study of soliton transmission over many thou-
sands of kilometers in fiber with loss periodically compensated by

Raman gain LINN F. MOLLENAUER, K. SMITH (8:00 PM) 150
TUU2 Laser treatment of glaucoma DOUGLAS E. GAASTER-

LAND (8:30 PM) 150
TUU3 Scanning optical microscopy G. S. KINO (9:00 PM) 152

TUU4 Device development for optical computing ARMAND R.
TANGUAY, JR., (9:30 PM) 152



WEDNESDAY MORNING
26 April 1989 JE
HYATT REGENCY BALLROOM B

8:30 AM  Joint CLEO/QELS Symposium on Ulirafast Processes in
Condensed Phases

Kenneth B. Eisenthal, Columbia University, Presider

JE1 Vibrational energy dynamics of large molecules in condensed
phases ROBIN HOCHSTRASSER (8:30 AM) 154

JE2 Phase coherent femtosecond speciroscopy of reactive and
nonreactive molecular liquids BERN KOHLER, ALAN G. JOLY, KEITH

A.NELSON (9:00 AM) 154
JE3 Spectroscopic applications of programmable subpicosecond

resolution laser pulse shaping W. S. WARREN (9:30 AM) 154
WEDNESDAY MORNING
26 April 1989 WA

CONVENTION CENTER ROOM 307

8:30 AM  Nonlinearities in Semiconductors and Clusters
Hyatt M. Gibbs, University of Arizona, Presider

WA1 Theory and experiment for second- and third-order nonlinear
optical response of semiconductors J. E. SIPE, H. M. VAN
DRIEL (8:30 AM) 156

WA2 Highresolution nonlinear laser spectroscopy and efficient opti-
cal phase conjugation in semiconductor microcrystaliite-doped glas-
ses HAILIN WANG, J. T. REMILLARD, M. D. WEBB, DUNCAN G.
STEEL. (9:00 AM) 156

WA3 Self-diffraction and probe beam amplification in semiconduc-
tor-doped glasses L. H. ACIOL!, CID B. bE ARAUJO, A. S.L. GOMES,
J.R.RIOS LEITE (9:15 AM) 156

WA4 Saturation of the optical nonlinearities in semiconductor-doped
glass channel waveguide devices W. C. BANYAI N. FINLAYSON, C.
T. SEATON, G. I. STEGEMAN, M. O'NEILL, T. J. CULLEN, C. N. IRON-
SIDE (9:30 AM) 158

WAS  Optical limiting via reverse saturable absorption in metal clus-
ter compounds LEE W. TUTT, STEPHEN W. MCCAHON  (9:45 AM) 158

WEDNESDAY MORNING
26 April 1989 wB
CONVENTION CENTER ROOM 308

8:30 AM  Nonlinear Laser Spectroscopy
Adelbert Owyoung, Sandia National Laboratories, Presider

WB1 Nonlinear laser spectroscopy measurements of dielectric re-
laxation in liquids C. D. ANDERSON, DUNCAN G. STEEL (8:30
AM) 160

WB2 Narrow (1/T;) features within the homogeneously broadened
lines of a hyperfine spectrum NIR KATZENELLENBOGEN, YEHIAM
PRIOR (8:45 AM) 160

WB3 Measurement of rubidium 87 D, and D;, lines nitrogen pressure
shift by optical heterodyne BERNARD VILLENEUVE, MARC BRE-
TON, MICHEL TETU  (9:00 AM) 160

WB4 Hyperfine structure measurement and labeling of high lying
levels of uranium using a fine narrowing technique in a hollow cathode
discharge FUCHENG LIN, SHIFANG LI, CHUNYANG JIN, QIQUAN
HU, XIAXING XIONG, YIQING SHEN, JIANAN QU (8:15 AM) 162

WB5  Time domain CARS spectroscopy:  study of vibrational relax-
ation of molecules  A. M. PROKHOROV, V. V. SMIRNOV (9:30AM) 162



WEDNESDAY MORNING
26 April 1989 wC
CONVENTION CENTER ROOM 317

8:30 AM  High Power AlGaAs Single Emitters
Larry C. Coldren, University of California, Santa Barbara, Presider

WC1 High power, low noise single quantum well self-aligned AlGaAs
lasers for optical disk recording K. ENDO, M. NIDO, S. iISHIKAWA,
KUNIHIKO HARA, I. KOMAZAKI, M. UCHIDA, T. YUASA (8:30 AM) 164

WC2 High power, low threshold current 780-nm window diffusion
stripe laser diedes fabricated by an open tube two-step diffusion
technique K. ISSHIKI, T. KAMIZATO, A. TAKAMI, T. MOTODA, Y.
KOKUBO, K. OHTAKI, H. KUMABE, W. SUSAKI (8:45 AM) 164

WC3 Superlattice barrier quantum well phase-locked broad area
AlGaAs/GaAs laser diode T. TAKAGI, H. IMAMOTO, F. SATO, K.
IMANAKA, M. SHIMURA  (9:00 AM) 164

WC4 Control of the self-sustained pulsating frequency in high power
AlGaAs MQW semiconductor lasers T. TANAKA, T. KAJl-
MURA (9:15 AM) 166

WC5 Large optical cavity GaAlAs semiconductor lasers WENJE
LIU, GUOYING CHEN, XINQIAO WANG, SONGYAN YIN, FENGCHI
LI (9:30 AM) 166

WC6 Dynamics and compression of a high power semiconductor
laser with picosecond duraton FUZHENG ZHOU, ZHILIANG JIN, Y.

TSUCHIYA, S. AOSHIMA  (9:45) 166
WEDNESDAY MORNING
26 April 1989 WD

HYATT REGENCY BALLROOM A

8:30 AM Glass Technology for Inertial Confinement Fusion
James F. Young, Stanford University, Presider

WD1 Improvements in power, precision, and shot rate from the Nova
targetirradiation facility D.R. SPECK, C. BIBEAU, R. B. EHRLICH, M.
A. HENESIAN, G. L. HERMES, D. T. KYRAZIS, C. W. LAUMANN, J. K.
LAWSON, J. RAY SMITH, P. J. WEGNER, T. L. WEILAND (8:30 AM) 166

WD2 Pulse shaping on the Nova laser system J. K. LAWSON, D.R.
SPECK, C. BIBEAU, T. L. WEILAND, P. H. CHAFFEE (8:45 AM) 168

WD3 Temporally smooth broadband pulses obtained by cross phase
modulation in an optical fiber P. H. CHAFFEE, F. G. PATTERSON, M.
A. HENESIAN (9:00 AM) 168

WD4 Efficient third harmonic generation with a broadband laser M.
D. SKELDON, T. J. KESSLER, R. 8. CRAXTON, S. SKUPSKY, W.
SEKA, M. SOURES (9:15 AM) 168

WDS5 Broadband phase conversion of the frequency tripled Omega
laser T.J. KESSLER, S. LETZRING, S. SKUPSKY, M. SKELDON, S.
MORSE, P. JAANIMAGI (9:30 AM) 170

WD6 Power balancing of multibeam laser fusion lasers W. SEKA,
S. MORSE, S. LETZRING, R. KREMENS, T. J. KESSLER, P. JAANIMAGI,

R. KECK, C. VERDON, D. BROWN (9:45 AM) 170
WEDNESDAY MORNING
26 April 1989 WE

HYATT REGENCY BALLROOM C/D

8:30 Optical Fiber Based Instrumentation
Norman Bobroff, IBM T. J. Watson Research Center, Presider

WE1 Fiber optic electric field sensing using two-mode fiber interfer-
ometry K. BOHNERT (8:30 AM) 172

WE2. Fiber optic pressure measurement during an eleciroragnetic
pulse RAY HASTINGS, ELLEN LEONARD, JOHN POWELL (8:45
AM) 172

WE3 Paper withdrawn
WE4 Raman backscattering intensities in optical fiber FUMIO



WADA, KOICHI TAKAHASHI, TAKAO SHIOTA, KOICH! INADA  (9:30

AM) 172
WES5 Optical fiber loss evaluation using Brillouin spectroscopy

TSUNEO HORIGUCHI, MITSUHIRO TATEDA  (9:45 AM) 172
WEDNESDAY AFTERNOON
26 April 1989 WF

CONVENTION CENTER MEZZANINE LEVEL

1:00 PM  Poster Session: 2

TUNABLE AND MID INFRARED SOLID STATE LASERS

WF1 Wideband tuning of high gain Ti:sapphire amplifier systems
with constant output power R. ROMEA, D. D. LOWENTHAL, C.
MIYAKE 176

WF2 All solid state kilohertz repetition rate tunable Ti:sapphire la-
ser RAMA RAO, GARY VAILLANCOURT, H. S. KWOK, C. P. KHAT-
TAK 176

WF3 Six-kilowatt copper vapor laser-pumped Ti:sapphire oscilla-
tor K. W.KANGAS, C. H. MULLER lil, D. D. LOWENTHAL, S. PICAR-
ELLO, JOHN LIEBESKIND 176

WF4 Continuous-wave dye laser operation at A=372 nm using new
dye/solvent combinations 8. C. GUGGENHEIMER, A. B. PETERSEN,

L. E. KNAAK, R. N. STEPPEL 176
WF5 A 100-J tuned laser for ionization of lithium in a PBFA-Il ion
source GARY C. TISONE, MICHAEL J. HURST, BRIAN F. CLARK 178

WF8 Blue green (455 nm) narrowband, solid state Ti:sapphire
source D. D. LOWENTHAL, C. H. MULLER Hl, C. HAMILTON, J. J.
EWING, K. W. KANGAS 178

WF7 Lasing characteristics of Ho:Tm:Cr:YAG, Ho:Tm:Er:-YAG and
Tm:Cr:YAG as a function of temperature NORMAN P. BARNES,
DONALD J. GETTEMY, MARK E. STORM, PATRICIA L. CROSS, MILAN

R. KOKTA 178
WF8 Average-power performance of chromium-sensitized mid in-
frared lasers PETER F. MOULTON, DAVID M. RINES, J. G. MANNI 178
WF9  Three micron laser performance of Nd,Ho:YAI0;  S.R. BOW-
MAN, A. P. BOWMAN, GREGG H. ROSENBLATT 180

WF10 Studies of excited state absorption at 1.5 um in Er**-doped
silica fibers J. R. ARMITAGE, C. G. ATKINS, R. WYATT, B. J. AINS-

LIE, 8. P. CRAIG, D. P. SHEPHERD 180
WF11 Relaxation processes in resonant energy transfer A. S.
AGABEKYAN, A. G. GRIGORYAN 180
GAS LASERS

WF12 Secondary emission electron gun for x-ray preionized dis-
charge-pumped XeCl lasers J. BONNET, D. PIGACHE, P. LABORDE,

M. STEHLE 182
WF13 High efficiency XeCl discharge laser with high brightness
SrTiO; corona preionizer MASAKATSU SUGH, HIROSHI HARA 182
WF14  Scaling of the xenon chloride laser THOMAS H. JOHNSON,
HARRY E. CARTLAND 182
WF15 Kinetic studies of the electron beam-pumped ArF laser
THOMAS C. GENONI, LAWRENCE A. WRIGHT, THOMAS A. BIDA 184
WF16 Characterization of a versatile Faraday cup design J. F.
SEAMANS, WAYNE D. KIMURA 184
WF17 X-ray preionized KrF laser with a 10-cm electrode spacing
TOSHIFUMI HASAMA, TAKUZO SATO 184

WF18 Enhancement and relaxation control of CuBr-AgBr green—
yellow laser KAZUMI OOUCHI, YUMIO YATO, NOBUYUKI SASAO,

KAN-ICHI FUJII 184
WF19  Gain of the optically excited copper vapor laser JIN J. KIM,
NACKCHIN SUNG 186
WF20 Analysis of emission spectra from mercury halide discharge
lasers  A.M. FELTHAM, H. J. BAKER 186

WF21 A 1-ms electron beam-pumped laser kinetics experiment  E.
L. PATTERSON, G. E. SAMLIN, P. J. BRANNON 186



WF22 A 10-W cw photodissociation laser with iodo-perfiuoro-tert-
butane JA H. LEE, BAGHER M. TABIBI, DONALD H. HUMES, 1. H.
HWANG, W. R. WEAVER

WF23 Phase coupled self-focusing waveguide CO; laser linear ar-
ray G.L. BOURDET, G. M. MULLOT, J. Y. VINET

WF24 Investigation of vibrationally excited nitrogen in a CO, la-
ser T.KISHIMOTO, N. WENZEL, G. MAROWSKY

WF25 Nine-kilowatt transverse flow CO; laser with a unique preioni-
zation electrode ZHAOGU CHANG, RUNWEN WANG, HONGKUI
ZHA, MIAO JIANG, YINGLI MAO

WF26 High efficiency operation of a XeCl laser using a grid prepul-
se H. RIEGER, M. CORNELL

WF27 High repetition rate excimer laser S. TAKAGI, N. OKA-
MOTO, K. KAKIZAL, S. SATOH, T. GOTO, K. ISHIKAWA

WF28 Performance of a 100-W copper vapor laser as oscillator and
amplifier R.R.LEWIS

PHASE CONJUGATION AND PHOTOREFRACTIVE EFFECTS

WF29 Properties of self-pumped phase conjugation through stimu-
lated Brillouin scattering A. M. SCOTT, K. D.RIDLEY, D. E. WATKINS

WF30 Three-dimensional computer simulations of stimulated Bril-
fouin scattering phase conjugation S. MA, P. HU, J. A. GOLDSTONE

WF31 Effects of nonlinear absorption on effective two-beam cou-
pling gain in BaTiO; D. W. RUSH, G. L. BRUDGE, P. A. MCGRATH

WF32 Stimulated Rayleigh scattering and phase conjugation in sys-
tems excited by long-duration coherent laser pulses F. E. HOVIS, J.
D. KELLEY

WF33 Fidelity of two-beam phase locking in a phase-conjugate
mirror G. A. PASMANIK, E. A. KHAZANOV

WF34 Influence of aiternating electric field characteristics on the
amplification of photorefractive two-beam coupling in Bi;zGeO C.
BESSON, J. M. C. JONATHAN, G. ROOSEN

WF35 Measurements of the bandwidth of photorefractive phase
conjugate mirrors  JEFFREY O. WHITE

WF38 Polarization and phase conjugation via the Brillouin loop sche-
me A.M. BERGELSON, B. YA. ZELDOVICH

WF37 Investigation using two-wave mixing in Ce-SBN crystal to
amplify the rapidly changing phase signals HUAIFANG XU

WF38 Beam couplings in self-pumping, transmission and reflection
inBaTiO3 PUTCHA VENKATESWARLU, M. MOGHBEL, P. CHANDRA
SEKHAR, M. C. GEORGE

ULTRAFAST OPTICS AND ELECTRONICS

WF39 Novel saturable absorbers for passive mode-locking a rhoda-
mine 6G dye laser M. MICHAILOV, V. PETROV, i. TOMOV

WF40 High energy cavity dumped active/passive mode-locked
pulsed Nd:YAGi laser P. PAX, P. H. CHIU, R. AUBERT

WF41 Expansion and compression of subpicosecond pulses from a
frequency doubled Nd:YLF laser O. E. MARTINEZ, T. PRABHURAM,
M. C. MARCONI, J. J. ROGCA

WF42 Simultaneous compression and amplification of ultrashort
pulses at megahertz repetitionrate  K.-J. CHOJ, T. L. GUSTAFSON

WF43 Observation of modulation instability osciliation in a colliding
pulse mode-locking dye laser P. L. BALDECK, CHING-YUE WANG,
Y. BUDANSKY, R. R. ALFANO

WF44 Comparison of stability of bright and dark solitons against loss
and noise  W. ZHAO, E. BOURKOFF

WF45 Scattering of femtosecond optical puises by small dielectric
particles W. E. WHITE, C. WANG, E. S. FRY

WF46 Extreme pulse narrowing in mode-locked lasers using a non-
linear coupled cavity MICHEL PICHE, MICHEL MORIN

WF47 Planar-junction top-illuminated InGaAs/InP p-i-n photodiode
with a bandwidth of 25 GHz D. WAKE, R. H. WALLING, 1. D. HEN-
NING, D. G. PARKER

WF48 Continuous-wave synchronously pumped No. 5 dye laser F.
S.CHOA, Y. LIU, P. L. LIU
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WF49 Two-dimensional electrooptic imaging L. E. KINGSLEY, W.
R. DONALDSON

WF50 Femtosecond hybrid mode-locked short cavity dye laser L.
J. QIAN, YIXIAN LIU, FUMING LI

OPTICAL MATERIALS AND COMPONENTS

WF51 Phototransfer of electrons in conjugated poiymers V. R.
BLOK

WF52 Variable attenuator for high power unpolarized light HAIM
LOTEM, EYAL ASSARF, REUVEN SHUKER

WF53 Upconversion processes in Er-activated solid state laser ma-
terials HARRY CHOU, H. P. JENSSEN

WF54 Excimer laser ablated grooves for optical fiber coupling to
acrylate photopolymerizable waveguide structwres J. L. HOHMAN,
K. B. KEATING, B. L. BOOTH, J. E. MARCHEGIANO

WF55 Passive waveguide devices construcied using an acrylate
photopolymerizable monomer system  B. L. BOOTH, J. E. MARCHE-
GIANO

WF56 Electrooptic parameters of molecular crystals: technique of
calculations A. N. BOTVICH, V. G. PODOPRIGORA, V. F. SHA-
BANOV, A. N. VTYURIN

WF57 Electrooptic properties of ferroelectric copolymers Y.
LEVY, V. DENTAN, M. DUMONT, P. ROBIN, E. CHASTAING

WF58 Eliiptical defocusing in organic nonlinear optical mater-
ials B.S.WHERRETT, A.K.KAR, W. Ji, T. HARVEY, D. BLOOR, D. J.
ANDO, P. A. NORMAN

WF89 Epttaxial growth of thin flims of BaTlO; using excimer laser
ablation G. M. DAVIS, M. C. GOWER

WF60 Low loss MQW optical wavegulides with large absorption-
edge blue shift produced by boron and fluorine implantation and disor-
dering M. O'NEILL, A. C. BRYCE, J. H. MARSH, R. M. DE LA RUE, J.
8. ROBERTS, C. JEYNES

WF61 Microaspherical lens fabricated by electron beam lithogra-
phy S. AOYAMA, T. YAMASHITA

WF82 Micro-Fresnel lens replication by inorganic material depos-
tion H. HOSOKAWA, T. YAMASHITA

WF63 Dynamic behavior of the picosecond photorefractive process
in undoped GaAs HONGWEI MAO, YIXIAN LIU, FUMING LI

WF64 Optical properties of stoichiometric lithium niobate fabricated
by vapor transport equilibration DIETER H. JUNDT, MARTIN M.
FEJER, ROBERT L. BYER

WF85 Long duration operation of a chemial oxygen-iodine laser for
industrial use H. FUJII, S. YOSHIDA, M. lIZUKA, H. KUCHKI, T.
ATSUTA
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WEDNESDAY AFTERNOON

26 April 1989

CONVENTION CENTER ROOM 317

2:30 PM  Joint CLEO/QELS Symposium on Nonlinear Optics in
Quantum Confined Structures: 1

David A. B. Miller, ATAT Bell Laboratories, Presider

JF1  Physics and applications of optical processes in modulation-
doped guantum wells DANIEL S. CHEMLA, . BAR-JOSEPH, M. WE-
GENER, J. M. KUO, T. Y. CHANG  (2:30 PM)

JF2  Optical nonlinearities in semiconductors from charge carrler
transport  ALAN KOST, ELSE M. GARMIRE  (3:00 PM)

JF3  Electrooptical properties of staggered alignment AiGaAs heter-
oelrucires B. A. WILSON, R. C. SPITZER, CARL BONNER, L.
PFENFFER, ALASTARR M. GLASS  {3:30 PN)

JF

216

218

218



WEDNESDAY AFTERNOON
26 April 1989 we
CONVENTION CENTER ROOM 309

2:30 Semiconductor Laser Gain Dynamics
C. Henry, AT&T Bell Laboratories, Presider

WG1 Novel gain mechanism in an optically modulated single quan-
tum well semiconductor laser M. A. NEWKIRK, KERRY J. VAHALA,
T.R. CHEN, AMNON YARIV  (2:30) 218

WG2 Gain nonlinearities due to carrier density dependent dispersion
in semiconductor lasers DAG ROAR HJELME, ALAN ROLF MICKEL-

SON (2:45 PM) 218
WG3 External reflection effects in semiconductor diode lasers
KLAUS PETERMANN  (3:00 PM) 220
WG4 Nonlinear gain effect and modulation dynamics in quantum
well lasers Y. ARAKAWA, T. TAKAHASHI  (3:30 PM) 220

WG@5 Observation of positive and negative nonlinear gain in semi-
conductor diode lasers using optical modulation J. EOM, C. B. SU

(3:45 PM) 220
WEDNESDAY AFTERNOON
26 April 1989 WH

CONVENTION CENTER ROOM 310

2:30 PM Resonators for Solid State Lasers
Peter Esherick, Sandia National Laboratories, Presider

WH1 Unstable resonator with an excited converging wave N.
HODGSON, H. WEBER  (2:30 PM) 222

WH2 Laguerre-Gauss single transverse mode operation of a Nd:YAG
laser having a radially varying gain  C. J. FLOOD, G. GIULIANI, HENRY

M. VAN DRIEL  (2:45 PM) 222
WH3 Tunable single frequency Nd:YAG microchip lasers J. J.
ZAYHOWSKI, A. MOORADIAN  (3:00 PM) 222

WH4 Single-frequency, unidirectional, monolithic Nd:glass non-
planar ring laser EDWARD C. REA, JR., DAWN CRAVEN, ALAN C.
NILSSON, ROBERT L. BYER  (3:15 PM) 222

WHS5  Optimized cavities for single transverse-mode solid state la-
sers S.DE SILVESTRI, V. MAGNI, O. SVELTO, P. LAPORTA (3:30

PM) 224
WEDNESDAY AFTERNOON
26 April 1989 wi

HYATT REGENCY BALLROOM A

2:30 PM  URrafast Pulse Characterization, Shaping, and Harmonic
Generation

James H. Glownla, IBM T. J. Watson Research Center, Presider

W1 Chirp sensitive single-shot autocorrelation technique for femto-
second pulses ZS. BOR, G. SZABO, ALEXANDER MULLER (2:30
PM) 224

Wi2 Infrared picosecond pulse diagnostics using photorefractive
beam coupling ANTHONY M. JOHNSON, ALASTAIR M. GLASS, W.
M. SIMPSON, D. H. OLSON  (3:00 PM) 228

WIS Use of femtosecond square pulses to eliminate pulse break-up
in all-optical switching ANDREW M. WEINER, Y. SILBERBERG, H.
FOUCKHARDT, D. E. LEAIRD, M. A. SAIFI, M. J. ANDREJCO, P. W.
SMITH (3:15 PM) 226

Wi4  Alloptical picosecond gate using traveling-wave semiconduc-
tor laser amplifier  ATSUSHI TAKADA, KATSUMI IWATSUKI, MASA-
TOSHI SARUWATARI  (3:30 PM) 228

WIS  Frequency doubling of femtosecond laser puises G. SZABO,
ZS. BOR (3:45 PM) 228



WEDNESDAY AFTERNOON
26 April 1989 wJ
HYATT REGENCY BALLROOM B

2:30 PM  Baslc Laser Propagation Phenomena
Paul J. Titterton, GTE Government Systems, Presider

WJt1 Use of a priori information about the statistical structure of
turbulence in atmospheric optics V. |. TATARSKH (2:30 PM) 230

WJ2 Laser remote sensing of surface roughness through the atmos-
phere JOHN S. PEACOCK, J. FRED HOLMES, DOUGLAS DRAP-

ER (3:00 PM) 230
WJ3 Measurement of stimulated thermal Rayleigh scattering instabi-
lity T.J.KARR, M.C. RUSHFORD, J. R. MURRAY (3:15 PM) 230

WJ4  Paper withdrawn

WJ5 Fluoresence imaging of iiquid droplet shapes after carbon diox-~
ide laser irradiation ALFRED S. KWOK, CAROL F. WOOD, GANG

CHEN, RICHARD K. CHANG (3:45 PM) 232
WEDNESDAY AFTERNOON
26 April 1989 WK

HYATT REGENCY BALLROOM C/D

2:30 PM  Surface Characterization and Imaging
Gary Sommargren, Zygo Corporation, Presider

WK1 Photon scanning-tunneling microscopy T.L. FERRELL,R. C.
REDDICK, S. L. H. SHARP, R. J. WARMACK  (2:30 PM) 232

WK2 Sub-Angsirom sensitive techniques for determining surface
roughness of high quality optical surfaces and thin films LARS

MATTSSON (3:00 PM) 232
WK3 Photonic solid state photography JOSEPH LINDMA-
YER (3:30 PM) 234
WK4 Realization of a conoscopic television system  DIDIER CHAR-
LOT, DEMETRI PSALTIS  (3:45 PM) 234

WK5  Current developments and principles of laser based resonance
ionization mass spectrometry P. BENETTI, A. TOMASELLI (4:00

PM) 234
WEDNESDAY AFTERNOON
26 April 1989 JG

CONVENTION CENTER ROOM 317

4:30 PM  Joint CLEO/QELS Symposium on Nonlinear Oplics in
Quantum Confined Structures: 2

Nasser Peyghambarlan, University of Arizona, Presider

JG1 Progress in physics of quantum well optical modulators and
switches DAVID A. B. MILLER  (4:30 PM) 234

JG2  Optically detected nuciear magnetic resonance of spatially se-
lected lattice nuclel within a GaAs quantum well. G. P, FLINN,R. T.
HARLEY, M. J. SNELLING, A. C. TROPPER, T. M. KERR  (5:00 PM) 234

JG3  Comparison of second-order nonlinear effects based on inter-
band and intersubband processes In quantum wells and superlatti-
ces J.KHURGIN (5:15 PM) 238

JG4  Theory of optical nonlinearities In bulk and quantum well semi-
conductor lasers  S. W.KOCH  (5:30 PM) 236



WEDNESDAY AFTERNOON
286 April 1989 WL
CONVENTION CENTER ROOM 309

4:30 PM  Semiconductor Sources and Amplifiers for Communica-

tions

Joanne Lacourse, GTE, Presider

WL1 Effect of distributed optical reflections on diode lasar relative
intensity noise J. SCHLAFER, W. E. HOGG  (4:30 PM) 236

WL2 High power superluminescent diode and optical amplifier with
low spectral modulation: a new design G. A. ALPHONSE, J. C.
GCONNOLLY, N. A. DINKEL, S. L. PALFREY, D. B. GILBERT (4:45PM) 238

WL3 GaAs/AlGaAs single quantum well laser with an intracavity
monolithic loss modulator K. BERTHOLD, A. F. J. LEVI, J. E. CUN-
NINGHAM, R. J. MALIK  (5:00 PM) 238

WL4 Narrow linewidth AlGaAs/GaAs muitiple quantum well distrib-
uted feedback lasers KEISUKE KOJIMA, KUNIHIKO HARA, KAZUO
KYUMA (5:15 PM) 238

WLS Semiconductor laser amplifiers N. A. OLSSON (5:30 PM) 240

WEDNESDAY AFTERNOON
26 April 1989 WM
CONVENTION CENTER ROOM 310

4:30 PM  Solld State Laser Hammers

William F. Krupke, Lawrence Livermore National Laboratory, Presider

WM1 Optical distortions in zigzag slab amplifiers M. A. SUM-
MERS, J. B. TRENHOLME, R. J. GELINAS, S. K. DOSS, R. D. BOYD, C.

D. SWIFT (4:30 PM) 240
WM2 Neodymium glass slab laser for soft x-ray lithography M. K.
REED, ROBERT L. BYER (4:45 PM) 240

WM3 High energy Q-switched Nd:YLF and Nd:glass siab laser oper-
ating in burst mode for plasma diagnostics M. GARBI, S. MEZZETTI,
C. MALVICINI, G. P. BANFI (5:00 PM) 240

WM4 High energy, short pulse, multiwavelength, slab geometry
Nd:phosphate glass laser source M. J. SHOUP I, J. H. KEL-
LY (5:15PM) 242

WM3 Determination of the stimulated emission cross section for the
lager transition in YAG:Nd M. D. SHINN, F. P. MILANOVICH, J. N.
ROE (5:30 PM) 242

WMS Spectroscopic, thermal, and lasing features of chromium- and

neodymium-doped gadolinium scandium aluminum gamet D. S. SU-
MIDA, DAVID A. ROCKWELL, METIN S. MANGIR, M. D. SHINN  (5:45

PM) 242
WEDNESDAY AFTERNOON
26 April 1989 WN

HYATT REGENCY BALLROOM B

4:30 PM  New Lassr Technology for Space and Atmospheric Appli-
cations

Robert T. Menzies, Jet Propulsion Laboratory, Presider

WN1 Production of a laser communication satellite cross link sys-
tem JOHN MAYNARD (4:30 PM) 244

WN2 Development of longlife Nd:YAG laser for spaceborne back-
scaitering lidar applications E. ARMANDILLO, F. BRIOSCHI, E.
STUCCHI, E. ZANZOTTERA, A, FERRARIO, C. MALVICINI, M. ENDE-
MANN, G. BENEDETTI-MICHELANGELI, M. FAZI, A. MARTELLUCC, P.
TONINE  (5:00 PW) 244

WN3 Narrow-linewidih semiconductor laser for frequency-modulat-
ad continuous-wave ladar R, G. BEAUSOLEL, J. A. MCGARVEY, R.
L. HAGMAN, C. S. HONG  (5:15 PM) 244

WN4 Frequency-tracking twinchannel waveguide lasers A. D.
COLLEY, K. M. ABRAMSKI, H. J. BAKER, D. R. HALL  (5:30 PW) 244



WN5 Two-color laser ranging on the ground target using 0.53-um
and Raman 0.68-pm pulses  J. GAIGNEBET, J. L. HATAT, K. HAMAL,

H. JELINKOVA, |. PROCHAZKA  (5:45 PM) 246
WEDNESDAY AFTERNOON
26 April 1989 wo

HYATT REGENCY BALLROOM C/D

4:30 PM  High Speed Electrooptic Devices

Thomas Brown, University of Rochester, Presider

WO1 Optoelectronic generation and detection of 350 fs electrical
pulses D. KROKEL, DANIEL GRISCHKOWSKY, M. B. KET-
CHEN (4:30 PM) 246

WO2 Electrical switching in superconducting YBCO thin films using
picosecond optical pulses W. DONALDSON, P. BALLENTINE, A.
KADIN (5:00 PM) 248

WO3 Performance scaling and subnanosecond switching of sym-
metric self-electrooptic effect devices  A.L.LENTINE, L. M. F. CHIR-
OVSKY, L. A. D’ASARO, C. W. TU, DAVID A. B. MILLLER  (5:15PM) 248

WO04 Electrooptic sideband generation at 72 GHz R. KALLEN-
BACH, B. SCHEUMANN, C. ZIMMERMANN, D. MESCHEDE, T. W.
HANSCH (5:30 PM) 248

WOS Generation of KrF laser pulses on picosecond time scale
electrooptic modulation  J. J. CURRY, J. GOLDHAR  (5:45 PM) 248

THURSDAY MORNING
27 April 1989 THA
CONVENTION CENTER ROOM 309

8:30 AM  Visible and Near Infrared Lasers
James G. Eden, University of lilinois, Presider

THA1 Time-resolved fluorescence and gain studies in discharge
devices on the C—A transition of XeF ROBERT C. SZE, TATSUHIKO
SAKAI, MARG SENTIS, MATTEO VANNINI, MIKE MALONEY, IRVING 1.
BIGIO (8:30 AM) 250

THA2 Scaling studies of the XeF(C — A) excimer laser C. B.
DANE, G. J. HIRST, W. L. WILSON, JR., R. SAUERBREY, FRANK K.
TITTEL, W. L. NIGHAN  (8:45) 250

THA3 Direct observation of population transfer between the upper
laser levels in a copper vapor laser  G. E. MALDONADO-CODINA, C.
E. WEBB (9:00) 250

THA4 Excitation and optimization of the atomic xenon laser in Ar/Xe
mixtwres MARK J. KUSHNER, MIEKO OHWA, THOMAS J. MOR-
ATZ (9:15 AM) 252

THAS Design and operation of high efficiency electron-beam initiat-
od chemical lasers GEORGE W. YORK, GERARD P. QUIGLEY, ED-
WARD T. SALESKY  (9:30 AM) 252

THA6 Development of a stable, kilowatt-class chemical oxygen io-
dine laser for industrial uses  S. YOSHIDA, T. SAWANO, T. TOKUDA,

K. SHIMIZU, H. FUJH, T. FUJIOKA  (9:45 AM) 252
THURSDAY MORNING
27 April 1989 THB

CONVENTION CENTER ROOM 310

8:30 AM  Monlinear Optics: 1
David M. Pepper, Hughes Research Laboratories, Presider

THB1 Phase matched second harmonic generation in a polymeric
waveguide GARO KHANARIAN, DAVID HAAS, RICHARD KEOSIAN,
DOUGLAS KARIM, PASCAL LANDI  (8:30 AM) 254

THB2 Picosecond reorientation of nematic liquid crystals in dynamic
grating experiments  H. J. EICHLER, R. MACDONALD  (8:45 AM) 254

THEB3 Nonlinear beam propagation thvough a grating G. A.
SWARTZLANDER, A, E. KAPLAN (8:00 AM) 258



THB4 Self-osciliations in nonlinear counterpropagating waves due

to linear dispersion C. T.LAW, A.E. KAPLAN (9:15 AM) 256
THB5 Phase conjugation in polydiacetylenes: dynamic effects  J.

M. NUNZI, F. CHARRA (9:30 AM) 256
THURSDAY MORNING
27 April 1989 THC

CONVENTION CENTER ROOM 317
8:30 AM  Short Wavelength Lasers

Frank K. Tittel, Rice University, Presider

THC1 Intense VUV-XUV generation from rare gas excimers WA-
TARU SASAKI, KOU KUROSAWA, ETSUO FUJIWARA, KUNIO YO-

SHIDA, YOSHIAKI KATO  (8:30 AM) 258
THC2 lonic excimers R. SAUERBREY, S. KUBODERA, G. WAR-
WAR, P. MILLAR, P. J. WISOFF  (9:00 AM) 258

THC3 High efficiency and high pressure operation of a vacuum
ultraviolet F, laser (157 nm) excited by an intense electric discharge
TATSUYA UEMATSU, MASAYUKI KAKEHATA, MINORU OBARA

(9:30 AM) 258

THC4 High efficiency operation of the XeF(B — X) laser using a low
pressure and room temperature Ar/Xe/F, mixture pumped by a short
pulse electron beam TOSHIAKI TAKASHIMA, FUMIHIKO KANNARI,

MINORU OBARA  (9:45 AM) 260
THURSDAY MORNING
27 April 1989 THD

HYATT REGENCY BALLROOM A

8:30 AM Laser Photoablation

irving P. Herman, Columbia University, Presider

THD1 Kinetics of polymer photoablation SYLVAIN LAZARE, VIN-
CENT GRANIER  (8:30 AM) 262

THD2 Ultraviolet excimer ablation of PMMA: characterization of
incubation sites by Fourier transform IR and UV spectroscopy S.
KUPER, M. STUKE (8:45 AM) 262

THD3 Laser-induced fiuorescence and Langmuir probe studies of
copper photoablation R. W. DREYFUS, R.J. VON GUTFELD  (9:00
AM) 262

THD4 Use of coincident ultraviolet laser pulses of two different
wavelengths to ablate organic polymers R. SRINIVASAN, BODIL

BRAREN, MILDRED YEH (9:30 AM) 264
THD5 Carbon dioxide and excimer laser ablation of parylene  YUN-

YEN J. YANG, SHYAN-JER LEE, SUSAN D. ALLEN  (9:45 AM) 264
THURSDAY MORNING
27 April 1989 THE

HYATT REGENCY BALLROOM B

8:30 AM  Combustion and Flow Dlagnostics
Larry A. Rahn, Sandia National Laboratories, Presider

THE1 Coherent anti-Stokes Raman scattering and laser-induced fiu-
orescence combustion flow diagnostics MARCUS ALDEN (8:30
AM) 266

THE2 Coherent anti-Stokes Raman scattering measurements in a
spark ignited internal combustion engine DAVID J. RAKESTRAW,
ROBERT M. GREEN, ROBERT P. LUCHT, LESLIE TACK, THOMAS
DREIER (9:00 AM) 266

THE3 Two-photon-excited stimulated emission from atornic oxygen
in flames and cold gases J. E. M. GOLDSMITH, MARCUS ALDEN,
ULF WESTBLOM  (9:15 AM) 266

THE4 Nonlinear optical spectra from liquid droplets RICHARD K.
CHANG  (9:30 AM) 266
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10:30 AM  XeCl Excimer Lasers
C. E. Webb, Oxford University, U. K., Presider

THF1 High power excimer laser P. OESTERLIN, D. BASTING, W.

MUECKENHEIM  (10:30 AM) 268
THF2 Two-kilohertz high repetition rate XeCl excimer laser 8. ITO,
M. ARAI, K. HOTTA (10:45 AM) 268

THF8 Characteristics of coherent amplification of ultrashort pulses
in XeCl amplifiers FUMIHIKO KANNARI, MINORU OBARA  (11:00

AM) 268
THF4 Ultralong optical pulse UV-preionized laser R. S. TAYLOR,
K.E.LEOPOLD (11:15 AM) 270
THF5 High power long pulse excimer laser T. J. MCKEE, G. BOYD,
T. A. ZNOTINES (11:30 AM) 270

THF8 Effect of ground state dynamics on the specira of discharge-
pumped XeCl lasers MIEKO OHWA, MARK J. KUSHNER (11:45

AM) 270
THURSDAY MORNING
27 April 1989 THG

CONVENTION CENTER ROOM 309
10:30 AM  Mid Infrared Lasers: 2

T. Fujioka, Industrial Research Institute, Japan, Presider

THG1 Power scaling in slab waveguide CO, lasers K. M.
ABRAMSKI, A. D. COLLEY, P. E. JACKSON, H. J. BAKER, D. R.

HALL  (10:30 AM) 272
THG2 Large area discharge rf-excited CO, laser X. S. ZHANG, H.
J. BAKER, D. R. HALL  (10:45 AM) 272

THG3 Investigation of a 1-kW CO; laser excited by microwaves B.
FREISINGER, J. H. SCHAFER, J. UHLENBUSCH, Z. B. ZHANG  (11:00
AM) 272

THG4 Frequency modulation mode-locked 1-atm cw rf-excited GO,
waveguide laser STIG LANDRE, KNUT STENERSEN, PER INGE JEN-
SEN, STIAN LOVOLD  (11:15 AM) 274

THGS Five-kilowatt highly efficient electric discharge cw CO la-
ser 8. SATO, K. TAKAHASHI, M. SUGIMOTO, H. SAITO, T. FUJIOKA,
0. NODA, S. KURIBAYASHI, S. IMATAKE, A. NAGATOMO, M.

KONDO  (11:30 AM) 274
THGE Sealed-off compact CO, and excimer lasers V. V. OSIPOV

(11:45 AM) 274
THURSDAY MORNING
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CONVENTION CENTER ROOM 310
10:30 AM  Nonlinear Optics: 2
Duncan G. Steel, University of Michigan, Presider

THH1  Second harmonic generation in a new organic nonlinear chal-
cone derivative crystal  G. J. ZHANG, T. KINOSHITA, K. SASAKI, Y.

GOTO, A. NAKAYAMA  (10:30 AM) 276
THH2 Electrooptics of thin film PLZT  A. MUKHERJEE, STEVER. J.
BRUECK, A. Y. WU {11:00 AM) 276

THH3  Sensitivity of two-core fiber coupling to light-induced de-
fects M. A. SAIFI, Y. SILBERBERG, H. FOUCKHARDT, ANDREW M.
WEINER, M. J. ANDREJCO  (11:15 AM) 278

THH4  Simple and sensitive technique for determining refractive
nonlinearities M. SHEIK-BAHAE, A. A. SAID, Y. Y. WU, T. H. WEI, D.
J. HAGAN, E. W. VAN STRYLAND  {11:30 AM) 278

THHS  Optical nonlinearities of iron oxide hydrosol particles HAO-
SHENG FEI, JIALONG ZHAO, Li HAN, XIAOHUI CHEN, BINGSUC
ZHOU, GHIMING ZHANG, LIANZHI XIAD, TIEJINL  (11:45 AM) 278



THURSDAY MORNING
27 Aprli 1989 THI
HYATT REGENCY BALLROOM A

10:30 AM  UHrafast Optics and Electronics
E. W. van Stryland, University of Central Florida, Presider

THI1 Subplicosecond gain dynamics in InGaAsP diode laser ampli-
fiers K.L.HALL, ERICH P. IPPEN, J. MARK, G. EISENSTEIN (10:30
AM) 280

THI2 Femtosecond pulse generation at 1.05 um using self-phase
modulation in a regenerative amplifier and a fiber LI YAN, P.-T. HO,
CHI H. LEE, G. L. BURDGE (10:45 AM) 280

THI3 Femtosecond pump-~probe interferometry studies of optical
switching in AlGaAs waveguides K. K. ANDERSON, M. J. LAGASSE,
HERMANN A, HAUS, JAMES G. FUJIMOTO, C. A. WANG  (11:00AM) 280

THI4 Picosecond HEMT photodetectors YOSHIO CHO, TOKUO
UMEDA, H. TAMURA, K. KONDO, N. S. CHANG  (11:15 AM) 282

THI5 Compression and amplification of weak picosecond optical
pulses by using semiconductor laser amplifiers GOVIND P.
AGRAWAL, N. A. OLSSON (11:30 AM) 282

TH168 Forty-picosecond photoconductive response time to single
crystal InP:Fe and InAsP:Fe layers grown by hydride vapor phase
epitaxy A. M. JOHNSON, T. J. BRIDGES, W. M. SIMPSON  (11:45

AM) 264
THURSDAY MORNING
27 Aprll 1989 THY

HYATT REGENCY BALLROOM B

10:30 AM  Optical Nonlinearities in Semiconductors, Flbers, and
Crystals

B. B. Snavely, Eastman Kodak Company, Presider

THJ1  Measurement of intensity-dependent carrier lifetime in doping
superlattices A. CHAVEZ-PIRSON, 8. H. PARK, M. PEREIRA, NAS-
SER PEYGHAMBARIAN, J. A. LEHMAN, P. P. RUDEN, M. K. HIBBS-
BRENNER (10:30 AM) 284

THJ2 Temporal pump depletion and self-defocusing of slectronic
origin in ZnSe at room temperature  W. Ji, J. R. MILWARD, A. K. KAR,
B. S. WHERRETT, C.R. PIDGEON  (10:45 AM) 284

THJ3 Optical controf of optical phase and amplitude in a doping
superlattice waveguide GEORGE J. SIMONIS, KENNETH A. PUR-
CHASE, GULAM HASNAIN, JEFF WHISNANT  (11:00 AM) 286

THJ4 Enhanced nonlinearities of a single-mode lead-silicate optical
fiber M. A, NEWHOUSE, D. L. WEIDMAN, D. W. HALL (11:15 AM) 286

THI5 Phasematched three-wave mixing in L-arginine saits STE-
PHEN P. VELSKO, LAURA DAVIS, FRANCIS WANG, MARK WEBB,

DAVID EIMERL  (11:30 AM) 286
THJB Dispersion of the nonlinear refractive index of optical crystals

ROBERT ADAIR, L. L. L. CHASE, S. A. PAYNE  (11:45 AM) 288
THURSDAY AFTERNOON
27 April 1989 THK

CONVENTION CENTER MEZZANINE LEVEL

1:00 PM  Postor Session: 3

The papers in this session begin with THK8. There are no papers
numbered THK 1 through THK7

NONLINEAR OPTICAL PHENOMENA
THK8 High reflectivity phase conjugation of a quasi-cw CO; laser in
liquid CS; P.E.DYER, J. S. LEGGATT 280

THKS Nd:YAG laser with phase conjugating miror  J. EICHLER, H.
J. EICHLER, CHEN JUN, M. GLOTZ 290



THK10 Distributed feedback oscillator using phase conjugaton
JOHN PENDER, LAMBERTUS HESSELINK

THK11 Polarized probe-pulse amplification and shortening by shock
wave V.M. ARUTUNYAN, A. L. AKOPYAN, E. G. KANETSYAN

THK12 New stimulated Raman scattering lines from excited states
of hydrogen QIHONG LOU, HONGPING GUO, YUNSHEN HUO

THK13 Coherent anti-Stokes Raman spectra of ultrahigh pressur-
ized nitrogen and oxygen up to 2500 and 1000 K T. BOUCHE,
THOMAS DREIER, B. LANGE, J. WOLFRUM

THK14 Loosening bandwidth limitations for crossed-beam Raman
ampilification BRADLEY BOBBS, J. A. GOLDSTONE

THK15 Integrated nonlinear interface circuits ROBERT CUYKEN-
DALL, KARLHEINZ STROBEL

SEMICONDUCTOR DIODE LASERS

THK16 Ali-implanted planar-buried-heterostructure graded-index
separate-confinement-heterostructure laser in GaAs/AlGaAs G. AlL-
LEN VAWTER, D. R. MYERS, TOM M. BRENNAN, B. E. HAMMONS

THK17 Grating coupled surface emitting laser analysis using rigor-
ous grating eigenvalues R. J. NOLL, S. H. MACOMBER

THK18 Mode characterization of broad-area high power diode lasers
in an external stable—unstable cavity J. A. RUFF, A. E. SIEGMAN, S.
C. WANG

THK19 Theory and experiment of the parasitic free frequency re-
sponse measurement technique using facet pump optical modulation
in semiconductor diode lasers C. H. LANGE, C. B. SU

THK20 Single-mode behavior of circular gratings for a proposed
circutar DFB laser MINORU TODA

THK21 Spatially resolved and polarization-resolved electrolumines-
cence of 1.3-um InGaAsP semiconductor diode lasers FRANK H.
PETERS, DANIEL T. CASSIDY

THK22 High power diode laser array with diffraction-limited out-
put S.C. WANG, R. E. STONE, L. Z. GACUSAN

THK23 Semiconductor laser stabilization by external optical feed-
back DAGROAR HJELME, ALAN ROLF MICKELSON, R. G. BEAUSO-
LEL, J. A. MCGARVEY, R. L. HAGMAN

THK24 Interferometric power amplifiers JOHN R. ANDREWS

THK25 High sensitivily frequency modulation spectroscopy with a
GaAlAs diode laser LIANG-GUO WANG, DUNCAN TATE, HARIS
RIRIS, THOMAS F. GALLAGHER

THK28 Observation of self-sustained pulsations from a highly coher-
ent channeled-substrate-planar diode laser array NILS W. CARL-
SON, S. K. LIEW, G. A. EVANS, J. K. BUTLER

THK27 Spectral properties of short-external-cavity semiconductor
lasers K. H. CHUNG, JOHN G. MCINERNEY, MAREK OSINSKI

THK28 High speed distributed feedback lasers with a semi-insulating
blocking layer entirely grown by metalorganic vapor phase expi-
taxy H. HORIKAWA, H. WADA, Y. MATSUI, K. YAMADA, Y.
OGAWA, Y. KAWAI

THK29 Frequency stabilization of a semiconductor laser under di-
rect frequency modulation T. SATO, S. KOIZUMI, T. SAITO, M.
SHIMBA

THK30 Subkilohertz linewidth of a semiconductor laser by electric
feedback and its network analysis M. OHTSU, M. MURATA, M.
KOUROGI

THK31 Selective fiber optic elements for line narrowing and mode
control of semiconductor lasers  E. M. DIANOV, 0. G. OKHOTNIKOV

THK32 MBE-grown AlGaAs/GaAs SQW SC lasers operating on 1—
1,2—2, and 33 transitions: current temperature-induced transition
switching  ZH. 1. ALFEROV, D. Z. GARBUZOV, V. P. EVTIKHIEV, S. N.
ZHIGULIN, . V. KUDRYASHOV

INFRARED DETECTORS

THK33 Photomultiplier for the infrared JOSEPH LINDMAYER,
CHARLES WRIGLEY

THK34 Diftusion model for the internal photoresponse of PtSi/p-Si
Schottky barrier diodes DOUGLAS E. MERGER, C. ROBERT HELMS
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ELECTROOPTIC INSTRUMENTS AND DEVICES

THK35 LiNbO; serrodyne frequency shifter for a resonator fiber
optic gyroscope at 1.5-um Q. Y. CHEN, H. HUNG, T. EL-WAILLY, C.
LASKOSKIE, G. A. SANDERS

THK38 Tunable narrow bandpass optical filters and their applica-
tions K.K.LEE,Y.C.CHEN

THK37 Compact diode laser angle alignment and piston sensor for
active optical systems J. DANIEL NEWMAN, RALPH C. SHORT,
DAVID L. GLARK

ATMOSPHERIC, SPACE, AND OCEAN OPTICS

THK38 Triggering lightning by laser produced plasma M. HIROHA-
SHI, H. MIYATA, C. SAKAE, T. SAKAI, T. UCHIYAMA

THK39 Cloud hole boring with infrared chemical lasers GERARD
P. QUIGLEY, GEORGE W. YORK, ALAN P. WAGGONER, LAWRENCEF.
RADKE, STEVEN W. TOWNSEND

THK40 Uliraviolet lidar detection of mycological toxines ALLENR.
GEIGER, JILL C. THOMPSON

THK41 Analysis of probability density functions for laser scintilla-
tions in a turbulent atmosphere  P. R. TAPSTER, A. R. WEEKS, P. N.
PUSEY, E. JAKEMAN

THK42 Femiossecond two-color laser ranging to the ground tar-
get 1. PROCHAZKA, K. HAMAL, H. JELINKOVA

THK43 Laser experiment in the Phobos program G. B. TSHULER

THKA44 Polarization studies of backscattered 532-nm radiation from
snow and clouds using a Nd:YAG based lidar R. C. GARNER, C. A.
TROWBRIDGE, GILBERT DAVIDSON, G. G. KOENIG

THKA45 High power tunable Ti-doped sapphire lasers for atmospher-
ic probing 8. G. BARTOSHEVICH, V. Y. ZUYEV, V.V, ZUYEV, G. A.
SKRIPKO

THK46 Modeling optical turbulence parameters with high resolution
radiosonde data JOHN R. HUMMEL, DAVID A. HAZEN, ROBERT R.
BELAND

THK47 Solar-pumped laser for space communication PHILIP
GLECKMAN, ROLAND WINSTON, MEIR WEKSLER

THK48 Paper withdrawn

THK48 Correctability of thermal blooming in a thick continuous
medium CHUN-CHING SHIH

THK50 Uitraviolet lidar measurements of fluorescence decay times
YOUNG P. YEE, RAUL GONZALEZ, RADON B. LOVELAND

THKS51 Techniques for measuring the optical phase beyond principal
values in the atmosphere DOUGIL.AS DRAPER, J. FRED HOLMES,
JOHN S. PEACOCK, JOHN M. HUNT

THK52 Retroreflection-in-space for earth-space—-earth laser long-
path absorption measurements of atmospheric trace species A.
MINATO, N. SUGIMOTO, Y. SASANO, T. ITABE, T. KOBAYASHI

THKS3 Portable lidar boundary layer wind profiling system T. L.
BARBER, J. A. WEINMAN

THKS4 Atmospheric backscattering measurements from the ENEA
ground based CO, lidar station R. BARBINI, F. COLAO, A. PALUCCIH

MEDICAL APPLICATIONS

THKS5 Successful development of a simple compact device using
semiconductor laser diode and optical fiber for vascular anastomosis
YOSHIO TAGUCHI, YOSHIMOCHI KUROKAWA, YOSHIO KAWAI, YOH
OGAWA, HUMIO INABA

THK56 New method to extract the mean velocities of motile bacteria
from their photon correlation spectra M. LI, C. K. WU,

THK57 Thresholds and accuracy of subcellular damage with vari-
able laser beam geometries W. P. VAN DE MERWE, M. J. SMITH, P.
S. PINE
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2:30 PM  Joint CLEO/QELS Symposium on Ultrafast Optoelectron-
ics: 1

Anthony M. Johnson, AT&T Bell Laboratories, Presider

JH1 Generation and detection of femtosecond electromagnetic

pulses DAVID H. AUSTON  (2:30 PM) 324
JH2 Terahertz optics DANIEL GRISCHKOWSKY, C. FAT-
TINGER (3:00 PM) 324

JH3 Photoconductive characterization of radiation from optoelec-
tronic millimeter wave antennas CHARLES R. LUTZ, ALFRED P.
DEFONZO (3:30 PM) 324

JH4  Optoelectronically generated transient radiation for broadband
microwave measurements  G. ARJAVALINGAM, Y. PASTOL, JEAN-

MARC HALBOUT, G. V. KOPCSAY (3:45 PM) 326
THURSDAY AFTERNOON
27 April 1989 THL

CONVENTION CENTER ROOM 308

2:30 PM  Organic Nonlinear Optical Materials
Nasser Peyghambarian, University of Arizona, Presider

THL1 Measurement of the third-order optical nonlinearities of organ-
ic compounds SHEKHAR GUHA, CLAUDE C. FRAZIER, PAM POR-
TER, KEITH KANG, SHARON FINBERG  (2:30 PM) 326

THL2 Large second-order nonlinear hyperpolarizabilities in opti-
mized organic molecules R. S. KUMAR, J. KUMAR, A. BLUMSTEIN,
S. K. TRIPATHY (2:45 PM) 326

THL3  Second harmonic generation in organic compounds contain-
ing hetero atoms H. TERAO, Y. ITOH, K. OHNO, M. ISOGAI, A.
KAKUTA  (3:00 PM) 328

THL4  Acoustic and acoustooptic properties of POM organic single
crystals J. SAPRIEL, R. HIERLE, J. ZYSS, M. BOISSIER  (3:15PM) 328

THLS  Paper withdrawn

THURSDAY AFTERNOON
27 April 1989 THM
CONVENTION CENTER ROOM 309

2:30 PM  Quantum Well Lasers and Frequency Doubling
Chris Schaus, University of New Mexico, Presider

THM1  Length and temperature dependence of differential efficiency
in muitiple quantum well lasers  J. Z. WILCOX, S. S. OU, J. J. YANG,
M. JANSEN (2:30 PM) 330

THM2 Performance characteristics of strained InGaAs/AlGaAs
quantum well lasers D. P. BOUR, G. A. EVANS, NIL.S W. CARLSON,
D. B. GILBERT, L. ELBAUM, M. G. HARVEY  (2:45 PM) 330

THM3  InGaAs/GaAs strained layer quantum well heterostructure
lasers and laser arrays by metalorganic chemical vapor deposi-
tion P. K. YORK, K. J. BEERNINK, G. E. FERNANDEZ, J. J. COLE-
MAN (3:00 PM) 330

THM4  InGaAs/InAlGaAs injection lasers grown on GaAs sub-
strates P. J. CALDWELL, R. P. LEAVITT, J. K. WHISNANT, S. C.

HORST, F. J. TOWNER (8:15) 332
THMS5  Efficient frequency doubling of & diode laser THOMAS M.
BAER, MARK S. KEIRSTEAD, DAVID F. WELCH (3:30 PM) 332

THM8  Optimization of self-locking externally doubled diode lasers
GEORGE J. DIXON, CARL E. WIEMAN, CAROL E. TANNER (3:45
PM) 332



THURSDAY AFTERNOON
27 April 1989 THN
CONVENTION CENTER ROOM 310

2:30 PM  Nonlinear Optics: 3
Steve R. J. Brueck, University of New Mexico, Presider

THN1 Selective laser ionization photodetector M. MAEDA, T.
OKADA  (2:30 PM) 334

THN2 Very narrow-linewidth tunable infrared difference frequency
generation with injection-locked pulsed dye lasers  J. P. BOQUILLON,

P.MUTIN (2:45 PM) 334
THN3 Sum frequency mixing of frequency modulated laser radia-
tion T.H.JEYS (3:00 PM) 334

THN4  Third harmonic generation of a CO, laser In gaseous CD, J.
E. DECKER, F. YERGEAU, Y. BEAUDOIN, M. M. ROBERGE, S. L.

CHIN (3:15 PM) 336
THN5 Performance of a 1-kW average power lithium niobate Pock-

els cell M. NORTON, D. EIMERL.  (3:30 PM) 336
THN6 Light-induced drift, separation, and detection of microadmix-

tures  S.N. ATUTOV, A. M. SHALAGAIN (3:45 PM) 336
THURSDAY AFTERNOON
27 April 1989 THO

HYATT REGENCY BALLROOM A

2:30 PM  Optical Processing and Data Storage
Marlo Dagenais, University of Maryland, Presider

THO1 A MQW-based 128-element linear modulator for optical com-
puting appfications  T. Y. HSU, W. W. HOOPER, T. C. HASENBERG,
W.Y. WU, Y. OWECHKO, U. EFRON (2:30 PM) 338

THO2 Paper withdrawn

THO3 Next generation optical transmission network based on opti-
cal signal processing technology: photonic highway N. FUJIMOTO,
H. ROKUGAWA, K. YAMAGUCHI, S. MASUDA, S. YAMAKO-
SHI (3:00 PM) 338

THO4 Optical recording on an organic photochromic dye film
AKIRA MORINAKA, TAKASHI YOSHIDA, NOBUHIRO FUNAKO-

SHI  (3:15 PM) 338
THO5 System and device technologies for optical neural networks

KAZUO KYUMA, J. OHTA, T. NAKAYAMA  (3:30 PM) 340
THURSDAY AFTERNOON
27 April 1989 THP

HYATT REGENCY BALLROOM C/D

2:30 PM  KrF Excimer Lasers
Joseph F. Figueira, Los Alamos National Laboratory, Presider

THP1 Determination of fluorescence energy loss from an electron-
beam pumped KrF laser A. W. MGCOWN, T. P. TURNER, ROGER A.
TENNANT, B. J. KROHN  (2:30 PM) 340

THP2 Effect of volumetric ASE on the performance of large KrF
ampilifiers 8. J. CZUCHLEWSKI, W. T. LELAND, M. J. KIRCHER, D. P.
GREENE, J. A. OERTEL, V. O. ROMERO, H. S. STEELE  (2:45 PM) 340

THP3 Boam cleanup by stimulated Brillouin scattering phase conju-
gation for a KrF laser at high repstition rate T, YAGI, H. SAITO, T.
FUJIOKA, K. OHTA, T. ARAI, M. OBARA  (3:00 PM) 340

THP4 Comparisons of recent E-beam pumped KrF laser experi-
ments with model predictions WAYNE D. KIMURA, J. F. SEAMANS,
FUMIHIKO KANNARI, D. E. HANSON  (3:15 PM) 340

THP5  Absorption at 248 nm in electron beam-pumped noble ga-
ses A. W. MCCOWN, D. E. HANSON, E. A. ROSE, 8. J. CZUCH-
LEWSKI, T. M. BELL, J. A. B. GODARD (3:30 PM) 342

THPS Demonstration of >100 ns pulse lengths in a KrF discharge
laser WAYNE D. KIMURA, M. von DADELSZEN, K. R. RATHBUN, E.
G. SERGOYAN, J. S. DEMBOSKI (3:45 PM) 342



THURSDAY AFTERNOON
27 April 1889 Ji
CONVENTION CENTER ROOM 317

4:30 PM  Joint CLEO/QELS Symposium on Ulirafast Optoeleciron-

ics: 2

Jean-Marc Halbout, IBM T. J. Watson Research Center, Presider

Ji1  Propagation of 1-THz bandwidth electrical pulses on high-T.

superconducting transmission lines MARTIN C. NUSS, P. M. MAN-
KIEWICH, R. E. HOWARD, T. E. HARVEY, C. D. BRANDLE, B. L.

STRAUGHN, P. R. SMITH  (4:30 PM) 344
JI2  Studies of a low noiss, laser actuated superconducting switch
CHARLES E. CUNNINGHAM, BLAS CABRERA  (5:00 PM) 346

JI3 High speed characterization of InGaAs/InAlAs MODFETs using
phase-space absorption quenching J. M. WIESENFELD, M. S. HEUT-
MAKER, . BAR-JOSEPH, DANIEL S. CHEMLA, C. A. BURRUS, J. S.
PERINO, J. M. KUO, T. Y. CHANG (5:15 PM) 346

Ji4  Single picosecond pulse generation in low temperature MBE
grown GaAs photoconductors  S. GUPTA, J. A. VALDMANIS, GE-
RARD A. MOUROU, F. W. SMITH, A. R. CALAWA  (5:30 PM) 346

JI5 Femtosecond excitonic electroabsorption sampling in free-
standing GaAs coplanar quantum weli striplines WAYNE H. KNOX, J.
E. HENRY, B. TELL, K. D. LI, DAVID A. B. MILLER, DANIEL S.

CHEMLA  (5:45 PM) 348
THURSDAY AFTERNOON
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4:30 PM  Now Nonlinear Oplical Materials

Howard Schiossherg, U.S. Air Force Office of Scientific Research,
Presider

THQ1 New nonlinear optical crystal LiB30s; CHUANGTIAN CHEN,
AIDONG JIANG, BOCHANG WU, GUIMING YOU, SHUJIE LIN, YU-

CHENG WU (4:30 PM) 348
THQ2 Applications and features of a new nonlinear crystal: lithium
triborate J. T.LIN, C. E. HUANG, J. Q. YAO (5:00 PM) 348

THQ3 Second harmonic generation of blue light in periodically poled
lithium niobate GREGORY A. MAGEL, MARTIN M. FEJER, ROBERT L.
BYER (5:15 PM) 350

THQ4 Second harmonic generation of green light in a periodically
poled lithium niobate waveguide E. J. LIM, MARTIN M. FEJER, ROB-

ERTL.BYER (5:30 PM) 350
THG5 KTiOAsO4,: a new nonlinear material JOHN D. BIERLEIN,

HERMAN VANHERZEELE, A. A. BALLMAN (5:45) 350
THURSDAY AFTERNOON
27 April 1989 THR
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4:30PM Measurements and Fabrication Techniques
John Goldsmith, Sandia National Laboratories, Presider

THR1 High resolution laser-induced fluorescence measurements of
Schumann-Runge transitions in room temperature O, M. G. ALLEN,
L.G.PIPER (4:30 PM) 352

THR2 Velocity profiles and density cross sections in supersonic
shear layers by simultaneous flow tagging and Rayleigh scattering
RICHARD MILES, JOHN CONNORS, EDWARD MARKOVITZ, MICHAEL
SMITH, VINOD KUMAR, GREGORY ROTH, ALEXANDER SMITS

(4:45 PM) 352

THR3 Laser lllumination of aluminum through lenticular arrays for
narrowing the bandwidth of generated ultrasound A.D. W. MCKIE, J.
W. WAGNER , C. MURRAY PENNEY  (5:00 PM) 354

THR4  Analysis of iron ore by time—resolved laser-induced break-

down spectroscopy K. J. GRANT, G. L. PAUL, J. O'NEILL.  (5:15
PM) 354



THRS Formation of superconductors by YAG laser irradiation of
laminated thin layers H. WADA, T. KURODA, K. ITOH, M. YUYAMA,
M. MORITA, M. MURAKAMI, S. MATSUDA  (5:30 PM) 354

THR8 Precise CO, laser cuiting of critical contour elements M.
CGEIGER, S. BIERMANN, R. NUSS, P. HOFFMANN  (5:45 PM) 356

THURSDAY AFTERNOON
27 April 1989 THS
CONVENTION CENTER ROOM 309

4:30 PM  High Power Diode Arrays and Rellability
David F. Welch, Spectra Diode Laboratories, Presider

THS1 Channel width tailoring of index-guided arrays with a large
index step G. RONALD HADLEY (4:30 PM) 356

THS2 Integrated injection locking of high power cw diode laser
arrays J. P. HOHIMER, D. R. MYERS, T. M. BRENNAN, B. E. HAM-
MONS (4:45 PM) 358

THS3 Perturbation model for explaining the observed transverse-
mode patterns in diode laser arrays JEAN-MARC VERDIELL, HENRI
RAJBENBACH, JEAN-PIERRE HUIGNARD (5:00 PM) 358

THS4 Fifty-five watt continuocus-wave monolithic laser diode arrays
MASAMICHI SAKAMOTO, DAVID F. WELCH, JOHN G. ENDRIZ, WiL-
LIAM STREIFER, DONALD R. SCIFRES (5:15 PM) 358

THS5 Gradual degradation of semiconductor lasers: the influence
of pressure and unlaxial stress YU L. KHAIT, J. SALZMAN, R. BE-
SERMAN  (5:30 PM) 360

THS6 Reliability of AlGaAs/GaAs double heterostructure faser di-
odes grown by metalorganic chemical vapor deposition D. BEGLEY,
D. DREISEWERD, W. FRITZ, S. SCHWEDT, G. ELLIOTT (5:45 PM) 360

THURSDAY AFTERNOON
27 April 1989 THT
HYATT REGENCY BALLROOM B

4:30 PM  Atmospheric Laser Remote Sensing: 2
Dennis K. Killinger, University of South Florida, Presider

THT1 Raman shifted radiation for lidar applications  U. N. SINGH, Z.

CHU, R. MAHON, T. D. WILKERSON  (4:30 PM) 362
THT2 Receiving efficiency of pulsed coherent lidars YANZENG
ZHAO, M. J. POST, R. M. HARDESTY (4:45 PM) 362
THT3 Recent progress in low altitude and high altitude lidar measur-
ements GILBERT DAVIDSON (5:00 PM) 362

THT4 Wind velocity measurement performance of a Nd:YAG coher-
ent lidar system SAMMY W. HENDERSON, MICHAEL J. KAVAYA, R.

MILTON HUFFAKER (5:30 PM) 364
THURSDAY AFTERNOON
27 April 1989 THY

HYATT REGENCY BALLROOM C/D

4:30 PM  Short Pulse High Brightness KrF Lasers
Gary McAllister, Bechtel International, Inc., Presider

THU1 Ultraviolet saturable absorber for KrF laser systems H. Ni-
SHIOKA, H. KURANISHI, K. UEDA, H. TAKUMA  (4:30 PM) 364

THU2 Picosecond pulse amplification by an electron beam-pumped
KrF laser 1. OKUDA, T. TOMIE, Y. OWADANO, Y. MATSUMOTO, M.
TANIMOTO, S. KOMEUI, K. KOYAMA, |. MATSUSHIMA, A. YAOITA, M.

YANO (4:45 PM) 364
THU3  Pulse train amplification in KrF T D. RAYMOND, C. REISER,
R. G. ADAMS, R. B. MICHIE (5:00 PM) 366

THUA Wavelength stabilization of a narrow linewidth KrF excimer
laser HITOSHI WAKATA, HAJIME NAKATANI, KENICHI YASUDA,
HARUHIKO NAGAI  (5:15 PM) 366

THUS Namow linewidth KrF excimer laser N. NISHIDA J. SA-



KUMA, T. KAWAMURA, K. YAMAGATA, N. KUWANO, S. IMAI, S.
ISHIDA, Y. FUJIMOR!  (5:30 PM) 366

THU6 Line-narrowed industrial excimer laser for microlithogra-
phy R.K.BRIMACOMBE, T. J. MCKEE, E. D. MORTIMER, B. MORRIS,

J.REID, T. A. ZNOTINS  (5:45 PM) 366
THURSDAY EVENING
27 April 1989 CLEO-PD

CONVENTION CENTER ROOM 307

7:30 PM  Postdeadline Papers

Jack L. Bufton, NASA Goddard Space Flight Center and
William F. Krupke, Lawrence Livermore National Laboratory, Presid-
ers

Postdeadline papers will be printed and distributed during the meeting. 368

FRIDAY MORNING
28 April 1989 W
HYATT REGENCY BALLROOM C/D

8:30 AM  Joint CLEO/QELS Symposium on Free Electron Lasers:
1

John M. J. Madey, Stanford University, Presider

JJ1  Broadband operation of a free electron laser in the infrared

STEPHEN V. BENSON, JOHN M. J. MADEY  (8:30 AM) 370
#J2  High gain free electron lasers DONALD PROSNITZ (9:00
AM) 370

JJ3  Coherent optical harmonic production in the Los Alamos free
electron laser oscillator BRIAN E. NEWNAM, ROGER W. WARREN,
DONALD W. FELDMAN, LAWRENCE C. HAYNES, JON E. SOL-

LID (9:30 AM) 370
FRIDAY MORNING
28 April 1989 FA
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8:30 AM  UHrashort Pulse Generation
James G. Fujimoto, Massachusetts Institute of Technology, Presider

FA1 Generation of terahertz-rate pulse trains by phase-only filtering
ANDREW M. WEINER, J. P. HERITAGE, D. E. LEAIRD, E. M.
KIRSCHNER  (8:30 AM) 370

FA2 Thirty-one picosecond pulses from a harmonically mode-
locked Nd:YAG laser at 0.5-GHz repetition rate  THEODORE SIZER

Il (8:45 AM) 372
FA3 Mode-locked erbium fiber laser J. D. KAFKA, THOMAS M.
BAER, D. W. HALL  (9:00 AM) 372
FA4  Parametric soliton laser KAZUNORI SUZUKI, MASATAKA
NAKAZAWA, HERMANN A. HAUS (9:15 AM) 372
FAS  Tunable uitrashort pulse generation with a fiber grating Raman
laser R. SCHULZ, M. KUCKARTZ, H. HARDE  (9:30 AM) 374

FA8 Femtosecond spectroscopy using broadband soliton emission
from fibers  G. SUCHA, M. N. ISLAM, I. BAR-JOSEPH, M. WEGENER,

J. P. GORDON, DANIEL S. CHEMLA (9:45 AM) 374
FRIDAY MORNING
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8:30 AM  High Speed Devices for Optical Communication
Ronald D. Esman, U.S. Naval Research Laboratory, Presider

FB1  High speed quaternary InGaAsP/InP quantum well waveguide
optical intensity modulator THOMAS H. WOOD, RODNEY S. TUCK-~
ER, UZIEL KOREN, CHARLES A. BURRUS, JR. BARRY |. MILLER, LYN
M. OSTAR, ELIZABETH C. CARR (8:30 AM) 376



FB2 Dispersionless transmission and compression of chirped 1.3-
#m DFB ps laser pulses in dispersion shifted single-mode fibers H.
IZADPANAH, C. M. OLSEN, CHINLONLIN  (8:45 AM) 376

FB3 Dynamic characteristics of an optical intensity modulator
monolithically integrated with a DFB laser under 5-Gbit/s modula-
tion H. SODA, M. FURUTSU, K. SATO, M. MATSUDA, H.

ISHKAWA  (9:00 AM) 376
FB4 Optical devices for high speed transmission including widely
tunable DFB/DBR lasers HAJIME IMAI  (9:15 AM) 378

FBS Very low noise, large gain-bandwidth AIGaSb avalanche photo-
diodes T. MIKAWA, S. MIURA, H. KUWATSUKA, N. YASUOKA, T.

TANAHASHI, O. WADA, T. SAKURAI  (9:45 AM) 378
FRIDAY MORNING
28 April 1989 FC
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8:30 AM  Surface Emiiting Lasers: 1
Nils W. Carlson, David Sarnoff Research Center, Presider

FC1 Room temperature cw vertical cavity surface emitting laser and
high power 2-D laser array F. KOYAMA, S. KINOSHITA, K.
IGA (8:30 AM) 380

FC2 Low threshold current-density vertical-cavity surface emitting
AlGaAs/GaAs diode lasers D. BOTEZ, L. M. ZINKIEWICZ, T. J.
ROTH, L. J. MAWST, G. PETERSON  (9:00 AM) 380

FC3 Effect of periodic gain in continuous-wave (Al, Ga)As epitaxial
surface emitting lasers P. L. GOURLEY, TOM M. BRENNAN, B. E.
HAMMONS, S. W. CORZINE, R. S. GEELS, R. H. YAN, J. W. SCOTT,
LARRY A. COLDREN (9:15 AM) 380

FC4 Surface emitting lasers: a comparison of resonant-periodic
gain and conventional structures M. Y. A. RAJA, STEVE R. J.
BRUECK, MAREK OSINSKI, C. F. SCHAUS, J. G. MCINERNEY, TOM M.
BRENNAN, B. E. HAMMONS  (9:30 AM) 382

FC5 Lasing at ~1 um from Iny ;Gag gAs/GaAs quantum well surface
emitting resonators with GaAs/AlAs mirrors K. TAI, K. F. HUANG, J.

L. JEWELL, R. J. FISCHER, S. L. MCCALL, A. Y. CHO  (9:45 AM) 382
FRIDAY MORNING
28 April 1989 FD
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8:30 AM  Stimulated Raman Scattering
Jeff Giddstone, Rockwell International Science Center, Presider

FD1 Stimulated vibration-rotational Raman scattering in hydrogen

pumped by an alexandrite laser DA-WUN CHEN  (8:30 AM) 384
FD2 Theory of degenerate rotational Raman scattering SHAMDIX-
IT, MARK HERMANN  (8:45 AM) 384

FD3 Efficient rotational Raman conversion in hydrogen, deuterium,
and hydrogen/deuterium mixes using a phase conjugate pump la-
ser E.GREGOR, 0. KAHAN, D. W. MORDAUNT  (8:00 AM) 384

FD4 Wavefront preservaton in a transient Raman amplifier M. D.
DUNCAN, R. MAHON, L. L. TANKERSLEY, J. REINTJES (9:15 AM) 384

FDS Time-resolved investigation of stimulated rotational Raman
scattering in hydrogen METIN S. MANGIR, DAVID A. ROCK-
WELL  (9:30 AM) 386

FD8 Observation of spontaneocus generation of solitons in stimulated
Raman scattering KATSUMI MIDORIKAWA, HIDEO TASHIRO, YA-
SUHIRO AJIYAMA, MINORU OBARA  (9:45 AM) 386



FRIDAY MORNING
28 April 1989 JK
HYATT REGENCY BALLROOM C/D

10:30 AM  Joint CLEO/QELS Symposium on Free Electron Lasers:

2

Brian E. Newnam, Los Alamos National Laboratory, Presider

JK1 Status of the tandem FEL project development in Israel . BEN-
ZVi, J. SOKOLOWSKI, D. CHOMSKI, E. JERBY, 8. RUSCHIN, A. FRIED-
MAN, A. GOVER, A. ROSENBERG, J. SHILOH  (10:30 AM) 386

JK2 Development of a 10-m wedged-pole undulator KEM E. ROB-
INSON, STEPHEN C. GOTTSCHALK, FRANK E. JAMES, DAVID C.
QUIMBY, JACK M. SLATER, ART S. VALLA  (10:45 AM) 388

JK3  Self-focusing of laser beams in magnetized relativistic electron
beams M. H. WHANG, S. P.KUO, A. Y. HO (11:00 AM) 388

JK4 Effect of beam velocity spread on the efficiency of an optical
Klystron MING CHANG WANG, V. L. GRANATSTEIN, B. LE-

VUSH (11:30 AM) 388
JK5 Laser driven photocathode studies for high gradient accelera-

tors T. SRINIVASAN-RAO, J. FISCHER, T. TSANG  (11:45 AM) 388
FRIDAY MORNING
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10:30 AM  Optical Parametric Oscillators
Robert L. Byer, Stanford University, Presider

FE1 Spatial frequency selection using downconversion optical para-
metric amplification PAUL A. LAFERRIERE, CHARLES J. WET-
TERER, LEE P. SCHELONKA, MARK A. KRAMER  (10:30 AM) 390

FE2 Design of an injection seeded infrared optical parametric oscil-
lator for narrow bandwidth operation D. C. HOVDE, B. PATE, K. K.

LEHMANN  (10:45 AM) 390
FE3 Broadly tunable optical parametric oscillation in $-BaB,0, C.
L. TANG, W. R. BOSENBERG, W. PELOUCH (11:00 AM) 390

FE4 Qswitched Nd:YAG laser operation with beta barium bor-
ate C.T.MUELLER, N.D.DUONG (11:30 AM)

FE5 Tunable single-frequency 215-235-nm radiation by barium bo-
rate intracavity doubling in the stilbene-3 ring dye laser T. F. JOHN-

STON, JR., TIMOTHY J. JOHNSTON  (11:45 AM) 392
FRIDAY MORNING
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10:30 AM Laser Processing Applications
R. J. von Gutfeld, IBM T. J. Watson Research Center, Presider

FF1 Highly conductive and reliable directly written LSI interconnec-
tion by laser processing SHUNJI KISHIDA, YUKIO MORI-
SHIGE (10:30 AM) 392

FF2 Thin film transistor using a-Si:H film deposited by laser-induced
chemical vapor deposition Y. HIURA, H. UCHIDA, S. KANEKO, YU-
KIO MORISHIGE, SHUNJI KISHIDA  (10:45 AM) 392

FF3 Excimer laser and Hg-Xe arc lamp driven low temperature
deposition of gallium arsenide D. P. NORTON, P. K. AJ-
MERA (11:00 AM) 394

FF4 Laser direct writing of integrated optical components M. N.
RUBERTO, A. E. WILLNER, D. V. PODLESNIK, R. M. OSGOOD,
JR. (11:15 AM) 394

FFS Reduced laser power for aluminum film damage using multiple
puises G. H. CHAPMAN, S. S. COHEN (11:30 AM) 396

FF6 Laser patterning of superconducting YBa,CugOr—, films  J. P.
ZHENG, Q. Y. YING, D. T. SHAW, H. 8. KWOK  (11:45 AM) 396



FRIDAY MORNING
28 April 1989 FG
CONVENTION CENTER ROOM 310

10:30 AM  Devices for High Capacity Multichannel Communication
Systems

Paul R. Prucnal, Princeton University, Presider

FG1 Novel relative frequency stabilization technique for multichan-
nel optical communication systems M. W. MAEDA, L. G. KA-
ZOVSKY (10:30 AM) 396

FG2 Coherent crosstalk mechanism in multiwavelength switching of
an integrated acoustooptic tunable filter M. M. CHOY, K. W.

GCHEUNG, D. A. SMITH, JANE E. BARAN  (10:45 AM) 396
FG3 Self-clocked optical time-division switch PAUL R. PRUCNAL,
PHILIPPE A. PERRIER, MICHEL W. CHBAT  (11:00 AM) 396

FG4 Five gigabit per second direct optical differential phase shift
keying modulation of a 1530-nm distributed feedback laser R. S.

VODHANEL (11:15 AM) 3%
FG5 Wavelength division multiplexing integrated waveguide compo-

nents on Si substrates MASAO KAWACHI (11:30 AM) 400
FRIDAY MORNING
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10:30 AM  Surface Emitting Lasers: 2
James R. Leger, MIT Lincoln Laboratory, Presider

FH1 Theory, design, and characteristics of AlGaAs and InGaAsP
grating surface emitting laser arrays  S. L. PALFREY, NILS W. CARL-
SON, R. AMANTEA, G. A. EVANS, J. M. HAMMER, M. LURIE (10:30
AM) 400

FH2 Coherent operation of injection locked 2-D monolithic surface
emitting laser diode arrays M. JANSEN, J. J. YANG, L. HEFLINGER,
S. S. OU, M. SERGANT, J. HUANG, J. WILCOX, E. ANDERSON, L.

EATON, W. W. SIMMONS  (11:00 AM) 402
FH3 High power 2-D arrays of surface emitting distributed feedback
lasers S. H. MACOMBER, J. S. MOTT  (11:15 AM) 402

FH4 Properties of broad area grating coupled surface emitters DA-
VID F. WELCH, ROSS PARKE, WILLIAM STREIFER, AMOS HARDY,
DONALD R. SCIFRES  (11:30 AM) 402

FH5 High average power 2-D laser diode arrays on silicon micro-
channel coolers D. MUNDINGER, R. BEACH, W. BENETT, R. SO-

LARZ, V. SPERRY, D. CIARLO (11:45 AM) 404
FRIDAY MORNING
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10:30 AM  Stimulated Scattering
Geoffrey L. Burdge, Laboratory for Physical Science, Presider

FI1 Investigation of transient stimulated Raman scattering in lead
vapor LARRY R. MARSHALL, JIM A. PIPER  (10:30 AM) 40t

FI2 Advances in Pb vapor stimulated Raman conversion of XeCl
laser radiation BARRY A. SWARTZ, BARRY G. CHARLES, ELIYAHU
MARGALITH (10:45 AM) 404

Fi3 Efficient blue light production via coherent anti-Stokes conver-
sion in gases JOHN J. UTTUSCH, METIN S. MANGIR, DAVID A.

ROCKWELL  (11:00 AM) 4ok
Fl4 Stimulated Rayleigh-Kerr scattering from a CS; liquid-core fiber
system G. S. HE, P. N. PRASAD (11:15 AM) 8

FI5 Effects of turbulent aberrations on optical phase conjugation by
stimulated Brillouin scattering S. TAYLOR, H. A. SAYADIAN, P.
SCHATZLE, E. HOOVER  (11:30 AM) 406



FI6 Reduction of threshold for stimulated Brillouin scattering phase
conjugation through use of multiple sequential foci C. W. CLENDEN-
ING, R. APRAHAMIAN, M. TREPKA, R. WAGNER, H. A. SAYA-
DIAN (11:45 AM) 408

FI7 Observation of instabilities of laser beams due to the Brillouin
interaction ALEXANDER L. GAETA, MARK D. SKELDON, ROBERT

W. BOYD, PAUL NARUM  (12:00 M) 408
FRIDAY AFTERNOON
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1:00 PM  Joint CLEO/QELS Symposium on Ultrafast Spectroscopy
of Semiconductors

Jonathan P. Herltage, Bellcore, Presider

JL1  Paper withdrawn

JL2 Femtosecond study of optical nonlinearities in GaSe C. HIRLI-
MANN (1:15 PM) 408

JL3 Photon echoes in condensed matter with 6-fs optical pulses
CHARLES V. SHANK, P. C. BECKER, H. FRAGNITO, J. BIGOT, C.
BRITO CRUZ (1:30 PM) 408

JL4  Exciton ionization dynamics of InGaAs quantum wells M. WE-
GENER, {. BAR-JOSEPH, G. SUCHA, M. N. ISLAM, N. SAUER, T. Y.
CHANG, DANIEL S. GHEMLA  (2:00 PM) 410

JLS  Ultrafast carrier relaxation in amorphous semiconductors D.
HULIN, A. MOURCHID, C. TANGUY, P. M. FAUCHET, R. VANDER-

HAGHEN (2:15 PM) 410
FRIDAY AFTERNOON
28 April 1989 M
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1:00 PM  Joint CLEO/QELS Symposium on Free Electron Lasers:
3

George R. Neal, Lawrence Livermore National Laboratory, Presider

JM1  Paladin: a 10.6-um free electron laser amplifer T.J. ORZE-

CHOWSKI  (1:00 PM) 410
JM2  Status of rf linac free electron lasers ROGER W. WAR-
REN (1:30 PM) 412
JM3  Optical klystron FELs based on tandem elecirostatic accelera-
tors A. GOVER, A. FRIEDMAN (2:00 PM) 412

JM4  Short pulse effects and coherence in a far infrared free electron
laser D. OEPTS, A. F. G. VAN DER MEER, R. W. B. BEST, P. W. VAN

AMERSFOORT, W. B. COLSON  (2:15 PM) 412
FRIDAY AFTERNOON
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1:00 PM  Diode-Pumped Solid State Lasers
Allister L. Ferguson, University of Strathclyde, U. K., Presider

FJ1 Diode-pumped solid state lasers THOMAS M. BAER (1:00
PM) 414

FJ2 Continuous-wave operation of a YAG laser by off-centered LD
side pumping M. KUZUMOTO, K. KUBA, S. YAGI, Y. MIHA-
SHI  (1:30 PM) 414

FI3 High efficiency diode array pumped YAG, LYAG, and
GSGG DAVID P. CAFFEY, WAYNE W. HOVIS, RICHARD UTANO,

TOOHMA H. ALLIK  (1:45 PM) 414
FJ4  Diode-pumped Q-switched single frequency Nd:YAG ring la-
ser  W. A, CLARKSON, DAVID C. HANNA  (2:00 PM) 414

Fd5  High efficiency diode bar-pumped solid state laser using a tightly
folded resonator THOMAS M. BAER, DAVID F. HEAD, MASAMICHI
SAKAMOTO  (2:15 PM) 416



FRIDAY AFTERNOON
28 April 1989 FK
CONVENTION CENTER ROOM 308

1:00 PM Nonlinear Frequency Generation
C. L. Tang, Corneli University, Presider

FK1 Optical parametric oscillators pumped by excimer lasers M.
EBRAHIMZADEH, M. H. DUNN  (1:00 PM) 416

FK2 Monolithic MgO:LiNbO;3 optical parametric oscillator pumped by
a cw frequency doubled diode laser-pumped Nd:YAG C. D. NA-
BORS, R. C. ECKHARDT, W. J. KOZLOVSKY, ROBERT L.
BYER (1:30 PM) 416

FK3 Singly resonant synchronously pumped optical parametric os-
cillator using potassium titanyl phosphate A. GUY, L. J. BROMLEY,

D. G. HANNA  (1:45 PM) 418
FK4 Ultraviolet generation based on copper vapor lasers D. W.
COUTTS, M. D. AINSWORTH, JIM A, PIPER  (2:00 PM) 418

FK5 One-kilowatt average power KD*P second harmonic genera-
tor M. NORTON, D. EIMERL, S. VELSKO, C. EBBERS (2:15 PM) 418

FRIDAY AFTERNOON
28 April 1989 FL
CONVENTION CENTER ROOM 309

1:00 PM External Cavity Semiconductor Lasers
Connle J. Chang-Hasnain, Bellcore, Presider

FL1 Coherent operation of AlGaAs laser arrays with high Strehi ratio
using coupled microcavities and binary optical elements JAMES R.
LEGER, MARSDEN GRISWOLD, PHILIP BUNDMAN  (1:00 PM) 420

FL2 Diffraction-limited operation from a monolithically integrated
linear array and self-imaging (Talbot) cavity M. JANSEN, JANE J.
YANG, S. 8. OU, J. WILCOX, D. BOTEZ, L. MAWST, W. W. SIM-
MONS (1:15 PM) 420

FL3 Self-imaging cavities for phase locking of laser diode arrays and
fill factor enhancement F. X. D’AMATO, E. T. SIEBERT, C. ROY-
CHOUDHURI  (1:30 PM) 420

FL4 (GaAl)As quantum well semiconductor lasers tunable over 105
nm with an external grating DAVID MEHUYS, MICHAEL MITTEL-
STEIN, AMNON YARIV, RONA SARFATY, JEFFREY E. UNGAR  (1:45
PM) 422

FL5 High power diffraction-limited narrow-band external cavity di-
ode laser W. F. SHARFIN, J. SEPPALA, A. MOORADIAN, B. A.
SOLTZ, R. G. WATERS, B. J. VOLLMER, K. J. BYSTROM (2:00 PM) 422

FL6 Diffraction-limited broad stripe laser emission in an extsrnal
resonator L. GOLDBERG, J. F. WELLER, M. K. CHUN (2:15 PM) 422

FRIDAY AFTERNOON
28 April 1989 FM
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1:00 PM Laser Amplifiers and Applications
Paul W. Shumate, Bellcore, Presider

FM1 Multiwavelength bidirectional repeater system using a semi-
conductor laser amplifier MASAFUMI KOGA, TAKAO MATSUMOTO,
JUNICHIRO MINOWA  (1:00 PM) 424

FM2 Optical frequency exchange utilizing semiconductor laser am-
plifiers and Mach-Zehnder filters KYO INOUE, NORIO TA-
KATO (1:15 PM) 426

FM3 Packaged laser amplifiers at 1.5 um for submarine sys-
tems K. H. CAMERON, P. E. BARNSLEY, S. M. WEBSTER, W. J.
DEVLIN, J. C. REGNAULT, D. J. MALYON, W. A. STALLARD (1:30
PM) 426

FM4 Communications theory approach to intermodulation in semi-
conductor faser amplifiers R. P. WEBB, T. 6. HODGKINSON (1:45
PM) 426



EM5 Traveling wave laser amplifiers for broadband analog video

lightwave systems  C. E. ZAH, WINSTON . WAY (2:00 PM) 428
FRIDAY AFTERNOON
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HYATT REGENCY BALLROOM B

1:00 PM  Mechanisms and Optical Diagnostics of Laser Processing
Peter Brewer, Hughes Research Laboratories, Presider

FN1 Diagnostics of gas phase processes in a laser CVD environ-
ment by laser spectroscopy T. OKADA, H. ANDOU, M.

MAEDA (1:00 PM) 428
FN2 Micron-dimension optical diagnostics of localized laser-induced
etching HUA TANG, IRVING P. HERMAN  (1:15 PM) 428
FN3 Laser assisted CVD and MOCVD growth of semiconductor
film J.J. COLEMAN, JAMES G. EDEN (1:30 PM) 428

FN4 Emisison spectroscopy of plasmas generated in CO, laser
etching of fused silica K. . HSIAQ, YUN-YEN J. YANG, SUSAN D.
ALLEN (2:00 PM) 430

FN5 Microscopic photoemission probing of doped regions on semi-
conductor surfaces B. QUINIOU, R. SCARMOZZINO, Z. WU, R. M.

OSGOOD JR. (2:15 PM) 430
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2:30 PM Low Threshold Diode Lasers and Novel Subsirates
Jane J. Yang, TRW Space & Technology Group, Presider

FO1 Low threshold GaAs/AlGaAs patterned quantum weli lasers
grown by organometailic chemical vapor deposition E. KAPON, R.
BHAT, S. SIMHONY, C. P, YUN, D. M. HWANG, N. G. STOFFEL  (2:30
PM) 430

FO2 Low threshold quantum well lasers and laser arrays grown by
MOCVD on nonplanar substrates K. M. DZURKO, E. P. MENU, P. D.
DAPKUS, C. A. BEYLER, J. S. OSINSKI  {2:45 PM) 432

FO3 Low threshold current ridge waveguide etched facet short cavi-
ty AlGaAs/GaAs laser C. SHIEH, J. MANTZ, K. ALAVI, R. ENGEL-
MANN (3:00 PM) 432

FO4 Thin film double heterostructure GaAs lasers on glass substra-
tes E. YABLONOVITCH, E. KAPON, T. J. GMITTER, C. P. YUN, R.
BHAT (3:15 PM) 432

FO5 High quality GaAs quantum well lasers grown in InP substrates
with two orientations by OMCVD  CONNIE J. CHANG-HASNAIN, Y. H.
LO, R. BHAT, N. G. STOFFEL, D. M. HWANG  (3:30 PM) 434

FO8 High power GaAs/AlGaAs diode lasers grown on Si substrates
by single-step metalorganic chemical vapor deposition J. C. CON-
NOLLY, N. A. DINKEL, R. MENNA, D. B. GILBERT, M. G. HAR-
VEY (3:45 PM) 434
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2:30 PM Lightwave Communication Systems

Daniel A. Nolan, Corning Glass Works, Presider

FP1 Performance characteristics of miniature external cavity semi-
conductor lasers  J. MELLIS, S. A. AL-CHALABI, K. H. CAMERON, R.
WYATT, J. C. REGNAULT, W. J. DEVLIN, J. A. PERROTTO, M. H.
JOHNSON  (2:30 PM) 436

FP2 Novel FSK heterodyne single filter detection system using no IF
frequency-locking loop Y. GC. CHUNG, R. W. TKACH, T. L.
KOCH (2:45 PM) 436

FP3 Squeezed states and subshot noise optical detection sche-
me P. GRANGIER, RICHARD E. SLUSHER, B. YURKE, A. LA
PORTA (3:00 PM) 436

FP4 GaAs-on-InP heteroepitaxial long wavelength OEIC transmit-
ter Y.H.LO, R. BHAT, C. CANEAU, CONNIE J. CHANG-HASNAIN, T.

P.LEE (3:30 PM) 438
FP5 Measurement of the probability distribution of DFB laser phase-

induced intensity noise M. TUR, E. L. GOLDSTEIN  (3:45 PM) 438
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2:30 PM  Additive Pulse Mode-Locking
Arthur L. Smirl, University of lowa, Presider

FQ1 Exploitation of optical nonlinearities for enhanced mode-lock-
ing in coupled cavity lasers W. SIBBETT (2:30 PM) 440

FQ2 Additive pulse mode-locking: a mechanism for femtosecond
pulse generation with coupled nonlinear resonators L. Y. LIU, J.
MARK, HERMANN A. HAUS, ERICH P. IPPEN  (3:30 PM) 440

FQ3 Additive pulse mods-locked NaCl:OH- laser CHRISTOPHER
P. YAKYMYSHYN, JOSEPH F. PINTO, CLIFFORD R. POLLOCK  (3:15
PM) 442

FQ4 Mode-locked Ti:Al,O3 laser with a nonlinear coupled external
cavity J. GOODBERLET, J. WANG, JAMES G. FUJIMOTO, P. A.
SCHULZ, S. HENION  (3:30 PM) 442

FQ5 Coupled cavity mode-locking of a Nd:YAG laser using second
harmonic generation J. R. M. BARR, D. C. HANNA, D. W.
HUGHES (3:45 PM) 442



