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Introduction

With the publication of this first supplement to the Continuing Bibliography entitled
“Lasers and Masers™", NASA SP-7009, the National Aeronautics and Space Administration
continues its program of distributing selected references to reports and articles on aerospace
subjects that are currently receiving intensive study. All references have been announced in
either Scientific and Technical Aerospace Reports (STAR), International Aerospace Abstracts
(IAA), or the NASA Continuing Bibliography Aerospace Medicine and Biology (NASA
SP-7011 and its supplements). They are assembled in this bibliography to provide a reliable
and convenient source of information for use by scientists and engineers who require this
kind of specialized compilation. In order to assure that the distribution of this information
is sustained, Continuing Bibliographies are updated periodically through the publication of
supplements which can be appended to the original issue.

The scope of coverage of this supplement, NASA SP-7009 (01), is extensive, and
references to all major studies associated with the research on, and development of, lasers
and masers are included. Special emphasis is given to laser and maser applications as they
relate to ranging and communications systems, astronomy and optics, and metalworking.
Pertinent references to fundamental studies devoted to the physical and electronic properties
of lasers and masers, as well as their function and performance, will also be found in this
collection.

Each entry in the bibliography consists of a citation and an abstract. The listing of
entries is arranged in two major groups. Report literature references are contained in the
first group and are subdivided according to their date of announcement in STAR. The
second group includes published literature references, subdivided according to their date of
announcement in IAA, or in Aerospace Medicine and Biology. All reports and articles cited
were introduced into the NASA information system during the period February, 1965-
April, 1966.

A subject index and a personal author index are included.



AVAILABILITY OF DOCUMENTS

STAR Entries (N65, N66)
NASA documents listed are available without charge to:

1. NASA Offices, Centers, contractors, subcontractors, grantees, and consultants.

2. Other U.S. Government agencies and their contractor

w

3. Libraries in the United States that maintain collections of NASA documents for
public reference.

4. Other organizations in the United States having a4 need for NASA documents in
work related to the aerospace program. ‘

5. Foreign government or academic (university)organizations that have established
reciprocal arrangements for the exchange of publications with NASA, that have
current agreements for scientific and technical cooperative activitics with NASA,
or that have agreements with NASA to maintain collections of NASA docu-
ments for public use.

Non-NASA documents listed are provided by NASA without charge only to NASA
Offices, Centers, contractors, subcontractors, grantees, and consultants.

Organizations and individuals not falling into one of these categories may purchase
the documents listed from either of two sales agencies, as specifically identified in the ab-
stract section:

Clearinghouse for Federal Scientific Superintendent of Documents (GPO)
and Technical Information (CFSTI), U.S. Government Printing Office
Springfield, Virginia 22151 Washington, D.C. 20402

Information of the availability of this publication and other reports covering
NASA scientific and technical information may be obtained by writing to:

Scientific and Technical Information Division
National Aeronautics and Space Administration
Code USS-AD

Washington, D.C. 20546

Collections of NASA documents are currently on file in the organizations listed on the
inside of the back cover.

{continued )




IAA Series (A65, A66)

All articles listed are available from Technical Information Service, American Institute
of Aeronautics and Astronautics, Inc. Individual and Corporate AIAA Members in the
United States and Canada may borrow publications without charge. Interlibrary loan
privileges are extended to the libraries of government agencies and of academic non-
profit institutions in the United States and Canada. Loan requests may be made by mail,
telephone, telegram, or in person. Additional information about lending, photocopying, and
reference service will be furnished on request. Address all inquiries to:

Technical Information Service
American insiiiuic of Acronautics and Astronautics, Inc.

750 Third Avenue, New York, New York 10017
For further details please consult the Introductions to STAR and [AA, respectively.

LC Entries

Articles listed are available in the journals in which they appeared. They may be
borrowed or consulted in libraries maintaining sets of these journals. In some instances,
reprints may be available from the journal offices.
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II:;ESTIGATION OF LASER PROPERTIES RELEVANT TO
/THE MEASUREMENT OF DIFFERENT PHYSICAL PARAM-
TITLE ETERS Semiannual Status Report, 1 Mar.-1 Sep. 1965

M. K. Testerman 11 Qct. 1965 65 p refs PUBLICATION
/(Grant NsG-713) pa DATE
(NASA-CR-68235) EFﬁ'l: HC $3.00/MF $0.75 [CSCL 20E
Research is reported in the following areas: mapping of
vibrating surfaces. the use of a laser to measure the frequency
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CONTRACT for the measurement of weak optical rotation, an angular align- AND PRICE

AUTHOR
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and schematics are included. Conclusions are given along with
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1965
STAR ENTRIES

N65-13558" 4 Hughes Research Labs.. Maiibu, Calif.
DESIGN AND CONSTRUCTION OF AMMONIA BEAM
MASER Technical Summary Report
J. L. Waish Apr. 1962 39p
(Contract NASw-62)
(NASA-CR-55839) OTS: HC $2.00/MF $0.50
Thisreportdescribes the construction of two ammonia beam
masers and associated frequency transiators which demon-
strate. under taboratory conditions, a long-term frequency stabil-
" ity of better than one part in 100 The masers utilize two
critically coupled cavities in order to minimize frequency pulling
effects due to cavity drift. The cavities are separated by 9/4
waveilengths and are both tuned to the maser frequency. This
configuration prod a mini ph shift (due to cavity
drift. etc.) of the resonant cavity system as seen by the am-
monia beam. The masers incorporate a point source and
taperad focuser and operate with N 15H 3 derived from a chemical
source, which affords excellent beam stability. Associated with
each maser is 8 frequency transiator consisting of a 52.7 Mc
crystal. whose output is multiplied and phase locked to the maser
output, thus providing signals with maser stability at frequen-
ciés in 8 more useful part of the rf spectrum. Author

N65-13790# Columbia U.. N.Y. Columbia Radiation Lab.
THE OPTICAL MASER APPLIED TO BRILLOUIN SCAT-
TERING SPECTROSCOPY Progress Report, 1 Oct. 1963
31 Mar. 1964

R. Novick Apr. 1964 3p refs

{Contract DA-ARQ(D)-31-124-0380)

(PR-3; AD-605736)

Measurements of linewidth of Rayleigh scattering due to
diffusion were completed. Smail discrepancies between theory
and experimental data were traced to Doppler shift effects
produced by thermal convection in the solvent. and were
subsequently eliminated. In an auxiliary experiment. this
same Doppler effect was studied with the solvent current
controlled mechanically. Results indicate that this effect can
be used as a technique in fluid flow measurements. A Hgt
laser was constructed and operated in a pulsed mode. Another
structure with a 2.5-mm-bore discharge tube was completed.
Continuous-wave laser action is being attempted with this
design. R.LK.

Lasers and Masers

a continuing bibliography with indexes JULY 1966

NG5-13857*# Ipternational Business Machines Corp.. Pough-
keepsie. N.Y. Development Labs.

USE OF OPTICAL MASERS IN DISPLAYS AND PRINTERS
Fourth Quarterly Report, 24 May-23 Aug. 1964

W. Kuicke, K. Kosanke. E. Max. and H. Fleisher [1964] 42 p refs
{Contract DA-36-039-AMC-001 18(E))

(Rept.-6; AD-452259)

The evaluation of specifications of the defiector was con-
tinued. This includes the influence of temperature on the split-
ting angle between ordinary and extraordinary rays in the bire-
fringent slements. It aiso inciudes an analytical evaiuation of
the influence of fabrication tolerances and bandwidth of fight
on the background light. Compensation of focal depth into the
deflector affects the distribution of background light. The effect
is discussed for various methods of compensation. Birefringent
caicitecrystais were cemented successfully; results are reported.
A lens system for widening the iaser beam to the full aperture
of the defi and for ing the b to the output plane
is specified. Further investigations refer to the probiem of elec-
troding the electro-optic crystais. One of the suggested elec-
tronic switches for high-speed. low-power operation—the sec-
ond harmonic phase modulated switch—was investigated. The
experiments were performed at different speeds and voltages
with promising results. Author

N65-13904 Joint Publications Research Service. Washing-
ton. D.C.
INVESTIGATION OF MASER WITH TWO SERIES RESO-
NATORS
E. M. Belenov and A. N. Orayevskiy /n its izv. VUZov: Radio-
phys.. vol. VI, no. 3. 1964 25 Nov. 1964 p 125-143 refs
(See N65-13892 04-07) OTS: $6.00

In a maser using two series resonators it is possibie to
maintain oscillations such that the width of the radiation line
is determined. fundamentally, by the transit time between the
resonators. Here, there is a considesable reduction in the in-
fluence of the traveling-wave effect on oscillation frequency.
The limit of stability for this type of mode depends on the
parameters of the device. Author

N65-14074# Lightning and Transients Research Inst.. Min-
neapolis. Minn.

LASER TYPE ULTRA-VIOLET RADIATION FEASIBILITY
FOR LIGHTNING AND ATMOSPHERIC PROPAGATION
STUDIES, PART Il Final Report

J. R.Stahmann Oct. 1964 25p refs

{Contract AF 19(604)-7984)

{L&T-417;: AFCRL-64-859, Pt. t|. AD-609217)

Laboratory experiments were limited to the use of a 14-kW
carbon arc as a source in the far ultraviolet. No long spark
diversion similar to that found with a jet plasma (107 to 108
ions/cc) was observed with the carbon arc source. Methods of
selective ionization to distribute the ions over the beam with
just the density required for the conductivity of a jet plasma
include possible rocket distribution of combustible particles to



N65-14185

be ignited by a conventional laser beam for distances of sev-
eral miles Author

N65-14186# Perkin-Elmer Corp.. Norwalk, Conn. Electro-
Optical Div.

RESEARCH INTO THE CAUSES OF LASER DAMAGE TO
OPTICAL COMPONENTS  First Quarterly Report, 1 Mar.-
31 May 1964

G. N. Steinberg [1964] 53 p refs /ts Rept.-7735

{Contract DA-28-043-AMC-00009)

(PE-TR-7735: AD-450188)

Instruments and techniques are described by which a known
and controliable Q-switched laser ilumination level was ob-
tained. This light was then used for determining the damage
threshold of specially prepared dielectric mirrors and for creat-
ing internal damage In optical glass. Presentation is made of
the data obtained from the experiments using the techniques
descnbed. Author

N65-14200# Air Force Inst. of Tech.. Wright-Patterson AFB,
Ohio.
RESONANT ENERGY TRANSFER FROM MERCURY TO ZINC
IN RELATION TO A GAS LASER
Robert Mason Howard. Jr. {M.S Thesis) Aug. 1964 71 p refs
(AD-603680) OTS: $3.00

An electronic system was constructed for scanning the
spectral output of a Jarrell Ash spectrograph. This was used to
observe the spectrum of an Hg-Zn discharge which originated
from a heated dc glow discharge tube in which the partiat
pressures of Zn and Hg could be varied independently Ob-
servations of the spectra indicate a resonant energy transfer
from the 7351 state of Hg to the 43D, state of Zn at high
voltages across the tube (anode to cathode). At lower voltages
the 7351 Hg state couples to the 4102 state of Zn and indi-
cates that a population inversion might be achieved in the Zn
between the 4'D; and 4'p, state. Author

N65-14217# Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign Technology Div.

WIDTH OF LINES EMITTED BY LASER MODELS

V.S. Mashkevich 26 Oct. 1964 7 p refs Transi. into ENGLISH
from Ukr. Fiz. Zh. (Kiev). v. 8, no. 8, 1963 p 918-921
(FTD-TT-64-841/1: AD-608179)

Kinetic equations are used to investigate the stationary
conditions of a laser. Solutions of Maxwell equations with
approximate boundary conditions are discussed and applied
to a consideration of the effect of line narrowing in a laser.

P.V.E.

N65-14311# Philco Corp.. Blue Bell, Pa. Research Lab.
COHERENT OPTICAL PARAMETRIC TECHNIQUES  First
Quarterly Report

C.Wang Griffiss AFB. N.Y.. RADC. Oct. 1964 20 p refs
{Contract AF 30(602)-3364)

(RADC-TDR-64-386; AD-608921)

The theoretical and experimental aspects of optical para-
metric amplification involving three waves were studied. Major
achievements include (1} successful operation of high power.
nearly single-moded ruby lasers, and (2) observation of para-
metric interaction among Raman-shifted lines An attempt is
being made to observe parametric amplification of the 6328 A
radiation from He-Ne gas laser. using the second harmonic radi-
ation of ruby as the pump. Author

N656-143656# Litton Industries, San Carlos, Calif. Electron
Tube Div.

PLASMA-POWERED COHERENT OPTICAL TRANSMITTER
Final Report, Jul. 1963-Aug. 1964

Gerold Pokorny. Joseph Stafford. Gerald Secrest. Gerald Cox.
and James Clauss 30 Oct. 1964 44 p refs

{Contract AF 33(657)-11399)

(DORF-173; AL-TDR-64-257; AD-450741)

This report covers work on the development of a high in-
tensity uv source centered at 254 mu with spectral output of
less than 1 mu. The uv source is used to pump phosphors which
in turn pump laser materials which have absorption bands in
the emission spectrum of the phosphor. The uv source can also
be used to directly pump laser materials where they efficiently
absorb at 254 nm. An experimental study of the mercury dis-
charge mechanism and phosphor efficiency was accomplished
The lack of a commercially available spectral radiometer in the
uv region made it necessary to build and calibrate one for the
program. Following the evaluation of the discharge and phos-
phors, a laser pump was constructed to try the uv phosphor
technique on an Nd*3 doped CaWO, crystal. Author

N65-14369 Stanford U., Calif. Stanford Electronics Labs.
TUNING OF CW LASERS OVER ANGSTROM BANDWIDTHS:
SOME POSSIBLE APPROACHES Technical Report No. 0576-6
R.J.Morris Aug. 1964 30p refs

(Contract AF33(657)-11144)

{SU-SEL-64-092: AL-TDR-64-227;: AD-607852)

This report is an investigation of several approaches to the
problem of obtaining cw coherent optical signals whose wave-
length can be scanned in a controlled fashion over a range of
approximately 1 A or more. The methods discussed include
the following internal tuning methods: Zeeman tuning. diffrac-
tion from acoustic waves; crystal-strain tuning: thermal tuning,
tunable mode selection in wide lines: and doppler-shift tuning
using a beam of accelerated particles. The last method listed
is believed to be a novel scheme for laser tuning. Frequency
modulation using microwave frequencies and large modulation
indicesis alsodiscussed as an external tuningmethod. Author

N65-14383# Westinghouse Electric Corp.. Baltimore. Md
Aerospace Div.

DEVELOPMENT OF MILLIMETER AND SUBMILLIMETER
MASER DEVICES Interim Technical Report, 1 Jun.-31 Oct.
1964

W. E. Hughes [1964] 25p refs /ts Rept.-490E

{Contract AF 33(657)-10472)

(ITR-5; AD-607983)

The major effort was devoted to the construction of a dual-
channe! millimeter-wave spectrometer, the testing of an Fed3t,
ZnWO0O4 zero-field maser. experiments on an Fe3+, TiOg zero-
field maser. and the construction of X-band maser circuitry
Each of the above program elements is described in detail.
and the conclusions drawn from the experiments are given.

Author

N656-14405# General Telephone and Electronics Labs.. Inc..
Bayside. N.Y.

CHELATE LASERS Annual Technical Summary Report,
1 Oct. 1963-30 Sep. 1964

A. Lempicki. H. Samelson. and C. Brecher 30 Oct. 1964 48 p
refs

{Contract Nonr-4134(00). ARPA Order 306-62: Proj. Defender)
(TR-64-052.7; AD-450627)

Results of investigating the properties of chelates in
terms of the requirements for laser action, and of studying
the characteristics of the chelate laser itself are summarized.
The investigations and studies led to the following conclusions:
(1) Laser action can be obtained in a highly fluid medium at
room temperature. Development of a laser with 8 circulating
medium is indicated to be only a technological problem. (2)
The study of the spectroscopy of chelates has revealed detailed
information on the structure, symmetry. and stability of various
compounds. it appears that four-ligand materials are superior
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from the laser point of view. (3) The great flexibility of the
chelate systems has been demonstrated by such effects as
the 'tuning’ achieved by cation addition and the variety of
solvent infiuences. PVE.

N65-14437¢ Radio Corp of America. Princeton. N.J. RCA
Labs

INTERACTIONS OF COHERENT OPTICAL RADIATION
WITH SOLIDS Final Report

R Braunstein and N Ockman 31 Aug. 1964 70 p refs
{Contract Nonr-4128(00). ARPA Order 306-62; Proj. Defender)
(AD-450756)

The ﬂ?llowmg are discussed: (1) optical two-phonon ab-
sorption in semiconductors. (2) second-harmonic generation
In the iii-V compounds inP. CsAs. AISh, and GaP- (3) fre-
quency mixing in such semiconductors as Ge. GeAs. and Si;
and (4) the frequency tuning of injection lasers by uniaxial
stress Included as appendixes are the following papers: (1)
Optical Double-Photon Absorption in CdS; (2) Frequency
Tuning of GaAs Laser Diode by Uniaxial Stress. and (3) Effect
of Doping on the Emission Peak and Absorption Edge of GaAs.

E.KR.

N65-14448% Navy Electronics Lab.. San Diego. Calif.

A VERSATILE EIGHT-METER GAS LASER SYSTEM Re-
search Report, Dec. 1962-Mar. 1964

V.N. Smiley and A. L Lewis 28 Sep. 1964 21 p refs
(NEL-1242. AD-607968)

An 8-meter-long. versatile gas laser and associated equip-
ment were designed and constructed. employing three methods
of excitation {6U-c/s ac. dc, and rf) and a Brewster-angle
prism method of intracavity wavelength selection. The high
gain resulting from the extreme length of the laser facilitated
the finding of previously unreported laser lines in the infrared.
A novel method of facilitating the alignment of mirrors, mak-
1ng use of the 3.39-micron He-Ne line. was utilized. Calcula-
tions of reflectance for light polarized parallel to the plane of
incidence for small deviations from the Brewster angle are
given for an air-quartz interface. Author

N65-14460# Harry Diamond Labs.. Washington. D.C.
RANGEMETER FOR XM23 LASER RANGEFINDER, MODEL

Ira R. Marcus 16 Nov..1964 44 p ref
(HDL-TR-1262. AD-452838)

A modified rangemeter. designated model I, was con-
structed and determined capable for use with the XM23 Laser
Rangefinder. The mode! il design is a high-speed. miniature,
digital time-interval counter that displays range readings from
200 to 19995 meters when coupled to the rangefinder. This
range capability is twice that of the model | rangemeter. An-
other advantage of the model !l design is that it includes a
target counter, thus allowing the operator to range on any one
of five target echoes. Operation of the rangemeter is based on
start-and-stop pulses that are received from the rangefinder.
The colnter then computes and displays the range to the
nearest 5=5m on a solid-state electroluminescent readout. The
readout assembly is optically coupled between the computing
circuits and a photoconductive readout matrix. The rangemeter
system operates from —55° to +75°C with a 5- to 7-V supply.
The time base is a 29.971-Mc crystal oscillator; the comput-
ing circuits are high-frequency flip-flops. Author

N65-1446564# Korad Corp.. Santa Monica. Calif.
SOLID STATE LASER AMPLIFIER Quarterly Report, 1 Jun.—
31 Aug. 1964
A. H. Gillmer, R. C. Pastor. and H. Schultz Sep. 1964 34 p
refs
{Contract DA-36-039-AMC-00070(E})
(QR-6: AD-453191)

The theory of gain measurements together with experi-
mental results were reported. Deterioration of rubies was

N65-14982

described. and means for inhibiting the damage were developed.
In this report. further gain measurements are presented
Development of spiking free lasers, both by mode control and
by feedback control. is presented. It is intended to amplify the
spiking free pulse to obtain a high-energy pulse in the micro-
second and millisecond time scales. Author

N65-14531*# Massachusetts inst. of Tech., Cambridge.
COHERENTLY DRIVEN MOLECULAR VIBRATIONS AND
LIGHT MODULATIONS
E. Garmire, F. Pandarese. and C. H. Townes [1963] 9 p refs
Submitted for Publication
{Grant NsG-330)
{(NASA-CR-58211) OTS: HC $1.00/MF $0 50

Very intense maser beams in dense matter produce
higher order Raman effects through excitation of intense
coherent molecular oscillations at infrared frequencies.
These modulate the original light and its Raman-scattered
radiation producing Stokes and anti-Stokes lines of many
orders, frequently without a threshold condition for gener-
ation and in some cases with highly directional radiation
patterns. Theory is developed for these Raman effects and
conclusions {some of which correspond to experimental
observations) are presented. EW.

N65-14941# Naval Training Device Center, Port Washington.
N.Y. Human Factors Lab.

BIOLOGICAL EFFECTS OF LASERS: SAFETY RECOM-
MENDATIONS AND A COMMENT ON THE CONCEPY OF
OCULAR DAMAGE

Paul A. Cirincione 2B Jul. 1964 13 p refs
(NAVTRADEVCEN-IH-15; AD-607718)

Since lasers are being increasingly employed and because
the laser beam is the most intense artificial light available,
questions concerning heaith hazards to personnel become
most important. Several of the most prominent effects, the
concept of ocular damage. and proposed safety procedures -
are presented. The following safety rules are given for laser
work: (1) Laser laboratories should be clearly marked as eye
hazardous areas. (2) All iaser light, regardless of the.nature
of the laser, should be considered dangerous. (3) Laser labora-
tories should be brilliantly illuminated to constrict the size
of the pupil of the eye. (4) Protective goggies such as the
Jena color glass should be worn by ali personnel. {5) Inter-
lock systems should be incorporated into lasers so they will
not function if anyone is in the light path. E.EB.

N65-14982# Ohio State U. Research Fondation, Columbus.
Antenna Lab.

CHARACTERISTICS OF VISIBLE DISCHARGES INDUCED
IN GASES BY FOCUSED RUBY LASER PULSES

R. G. Tomlinson (Ph.D. Thesis} 1 Sep. 1964 108 p refs
{Contract AF 33(657)-10824)

(Rept.-1579-14; AD-449441)

The focused radiation from a high brightness laser can
produce power densities which result in sufficient ionization in
gases to cause braakdown in the form of visible discharges. A
high brightness, Q-switched ruby laser was constructed and
used to study the characteristics of these visibie discharges.
Data were taken in krypton, argon, helium, neon, air, nitrogen,
oxygen, methane, and carbon dioxide as a function of pres-
sure and laser power density. Focusing lenses with 3-cm and
1.2-cm focal lengths were employed. A comparison of the ex-
perimentally determined laser ionization rates with the micro-
wave ionization rates was made through the scaling factor,
effective electric-field strength. The laser-induced ionization



N65-15207

rates were much greater than the microwave ionization rates,
indicating a more efficient energy coupling mechanisms. When
threshold conditions were exceeded the density of free elec-
trons in the gas grew rapidly in a cascade process to produce a
visible breakdown plasma and shock wave. Author

N65-15207
search Labs
ULTRASONIC CONTROL OF LASER PERFORMANCE Final
Report, Jun. 26, 1963-Jun. 25, 1964

A.J. De Mariaand G E. Danielson, Jr. 25 Sep. 1964 33 p refs
{Contract DA-19-020-AMC-0170(A))

{C-920083-12; AD-605340)

The laseris represented in terms of a system block diagram
having forward and feedback transfer functions which can be
varied in a periodic manner so as to modutate the output of the
quantum device. The modification of a laser’s feedback trans-
fer function by an ultrascnic refraction and by an opticai-tun-
nelling shutter has been utilized to gate the laser's output
Experiments are reparted which demonstrate that the periodic
fluctuation of the refractive index resulting from the propaga-
tion of focused ultrasonic energy within a solid-state laser
medium can be utiltzed as a Q-spoiler to gate the output of
high gain lasers without the introduction of lossy elements into
the laser’'s feedback path. In addition. experiments are reported
which reveal an increase in the energy output of a neodymium-
doped lanthanum thorium borate glass rod when longitudinal
acoustical standing waves were propagated down the length
of the glass rod Author

United Aircraft Corp.. East Hartford, Conn. Re-

NB85-16269# Sperry Gyroscope Co.. Great Neck, N.Y. Elec-
tro-Optics Group
INVESTIGATION OF OPTICAL FREQUENCY TRANSLA-
TION TECHNIQUES
J. K. Sharp, E. 0. Vaher, and E. W. Cheatham, ed. Wright-Pat-
terson AFB. Ohio, AF Avionics Lab.. Sep. 1964 72 p
(Contract AF 33(657)-11653)
(AB-1272-0013; AL-TDR-64-226: AD-607700) OTS: $3.00
Various techniques of optical frequency transiation were
investigated, leading to the design of a V-shaped laser con-
figuration that can simultaneously support independent oscit-
lations having two separate polarizations. The device consists
of two laser cavities sharing a single neodymium-doped glass
laser rod and end mirror. Theoretical and experimental studies
of mode selection techniques and Fabry-Perot interferometric
analyzers are presented. This work leads to single-mode oper-
ation for each separate frequency and to effective methods of
measuring translation. Tuning a single leg of the Y laser,
translation over a total range of 18 Gc was achieved. Observa-
tion of simultaneous operation of both legs was also made. It
was concluded that the method selected was feasible and that
further effort is warranted. Author

N85-16602# General Telephone and Electronics Labs.. inc..
Bayside, N.Y.

CONFERENCE ON ORGANIC LASERS

25 May 1964 228 p refs Conf. held at Bayside. N.Y., 25 May
1964. sponsored jointly with ONR

{Proj. Defender)

{TR-64-052.6. AD-447468)

CONTENTS:

1. THE ORGANIC LASER A. Lempicki
(See NE65-15503 06-16)

2. STIMULATED EMISSION CONSIDERATIONS IN
FLUORESCENT ORGANIC MOLECULES D. L Stockman
(Gen. Elec. Co) p 16-39 refs (See N65-15504 06-16)

3. RECENT RESULTS ON ENERGY TRANSFER IN

p 5-15 refs

RARE EARTH CHELATES M. Kleinerman (Am. Optical Co.)
p 39-57 (See N65-15505 06-24)

4. EXCITONS AND TWO QUANTA PROCESSES |IN
MOLECULAR CRYSTALS R. M. Hochstrasser (Pennsylvania
U} p 58-71 refs (See N65-15506 06-26)

5. STIMULATED EMISSION IN ISOTOPICALLY MIXED
BENZENE CRYSTALS D. S. Tinti and G. W. Robinson (Calif.
Inst. of Tech) p 72-90 (See N65-15507 06-26)

6. THE RARE EARTH CHELATE LASERS C. Brecker,
H. Samelson, A. Lempicki, and V. A, Brophy p 91-109 refs
(See N65-15508 06-16)

N65-15503
Bayside. N.Y.
THE ORGANIC LASER

A. Lempicki /nits Conf on Org. Lasers 25 May 1964 p 5-
15 refs {See N65-15502 06-16)

The problems connected with the development of a
purely organic laser are discussed. Pump requirements are
compared ‘for three types of laser systems. phosphorescent
materials, such as benzophenone: existing ruby and che-
late lasers; and fiuorescent materials. such as anthracene
and mixed crystals. R.LK.

General Telephone and Electronics Labs.. Inc.,

N65-15504
tronics Lab.
STIMULATED EMISSION CONSIDERATIONS IN FLUO-
RESCENT ORGANIC MOLECULES

David L. Stockman In Gen. Telephone and Electron. Labs.
Conf on Org Lasers 25 May 1964 p 16-39 refs (See N65-
15502 06-16)

The reasons for choosing fluorescent instead of phospho-
rescent compounds in developing an organic laser are dis-
cussed Two promising molecules studied are perylene and
9-aminoacridine. The properties of liquid and polymeric
resonant cavities formed with the organic host materiais
were investigated. Experimental results indicated that a
pumped liquid resonant cavity at room temperature employ-
ing nonviscous liquids can be operated for about 30 usec
without increasing scattering losses to unbearable limits.
For polymeric host materials, birefringence is being studied
as a function of wavelength in the samples to determine
the exact composition required to yield a zero stress optical
coefficient at the wavelength of interest. Several approaches
to the problem of generating sufficient peak power n a
short time were made. the most promising pumping source
being an argon theta-pinch lamp. The results of some pump-
ing experiments are described. R.L.K.

General Electric Co., Syracuse, N.Y. Elec-

N65-16505 American Optical Co.. Southbridge, Mass.
RECENT RESULTS ON ENERGY TRANSFER IN RARE
EARTH CHELATES

M. Kleinerman /n Gen. Telephone and Electron. Labs. Conf.
on Org. Lasers 25 May 1964 p 39-57 (See N65-15502
06-16)

A postulated mechanism of energy transfer in lanthanide
chelates, which involves a participation of the triplet level of
the chelates, is criticized, and the implications for organic
laser design are discussed. Reveiwed are the problems of
fluorescence efficiency and the high-absorption coefficient of
the ligands in laser application of rare-earth chelates. R.LK.

N65-15508 General Telephone and Electronics Labs.. Inc,
Bayside, N.Y.

THE RARE EARTH CHELATE LASERS

C. Brecher, H. Samelson. A. Lempicki, and V. A. Brophy /n
its Conf. on Org. Lasers 25 May 1964 p 91-109 refs (See

N65-15502 06-16)

A4



L4 The achievement of lasing in benzoylacetonate and
dibenzoylmethide chelates of europium. and the problems
of getting these materials to lase. are described. The DBM
chelate. unitke the benzoylacetonate. does not lase in an
alcohol sofution. but the addition of small amounts of
dimethylformamide to the soivent enables laser action to
take place. showing the great effect of chemical changes
on the characteristics of the emission. Chemical prepara-
tion methods for various materials can fead to 3-ligand
and 4-tigand forms of chelates. The possible structures of
the 4-ligand form are discussed. Other chemical problems
reviewed include the extremely intense absorption of che-
lates Where the absorption constant is too low, littie energy
can be absorbed: where the absorption constant is too high,
little energy can reach the center of the cell to be absorbed.

R.LK.

N65-15565¢ Naval Ordnance Lab.. Corona, Calif.
FOUNDATIONAL RESEARCH PROJECTS Quarterly Report,
Jan.-Mar. 1963

C.J Humphreys 1 Jun 1963 87 p refs

(NAVWEPS-8150. AD-409856)

CONTENTS

1. THINMAGNETIC FILM PARAMETRONS R L. King
andJ. H. Johnson p 1-6 (See N65-15566 06-09)

2 SYNTHETIC STUDIES D L. Herring and C. M.
Douglas p 7-19 refs (See N65-15567 06-06)

3. POLYMERIZATION MECHANISM STUDIES K. L.
Paciorek and R. H. Kratzer p 20-31 (See N65-15568 06-06)

4 THE FIRST SPECTRUM OF XENON IN THE 4-
MICRON REGION AND ITS INTERPRETATION C.J. Hum-
phreys and £ Paul. Jr. p 33-39 refs (See N65-155669 06-23)

5 LASERS R.L.Conger. J. H. Johnson, L T. Long. and
J. A Parks p41-45 (See N65-15570 06-16)

6. THE ELECTROREDUCTION OF SUBSTITUTED
AROMATIC NITRO COMPOUNDS IN LIQUID AMMONIA
SOLUTIONS W. S Harris p 47-43 (See N65-15571 06-06)

7. 1IONIC MELT ELECTROCHEMISTRY R. E. Panzer
P 50-57 refs {See N65-15572 06-06)

8 NARROW PULSE GENERATION BY NONLINEAR
TRANSMISSION LINE METHODS J. R. Alday p 59-76 refs
(See N65-15573 06-10)

9. EDGE SHIFT AND mg IN GaSb AS A FUNCTION
OF FERMI LEVEL H. Piller. V. A Patton. and G. Zaeschmar
p 77-84 refs (See N65-15574 06-26)

10. INFRARED ABSORPTION SPECTRUM OF Ce3+
IN LaF3 R. A Buchanan, J Murphy, and H. H. Caspers p 85-
90 refs (See N65-15575 06-26)

N65-15570
LASERS
R. L Conger. J. H. Johnson, L T. Long. and J. A. Parks /n jts
Foundational Res. Proj. 1 Jun. 1963 p 41-45 (See N65-
15565 06-34)

The observation by means of a phototube of the output of
a ruby laser as a function of time is reported. A beam-width
spread of 0.5° was reduced with a telescope to 0.07°. and it is
suggested that this spread could be reduced to 0.02° with more
refined apparatus and adjustments. A calorimetric determina-
tion of laser efficiency showed an efficiency of about 0.01%.
This may be accounted for by xenon tube efficiency. low
coupling between flash tube and ruby, nonradiative energy dis-
sipation in the ruby. and nonradiative portions of the ruby.
Pyrotechnics were investigated as possible pumping light
sources. and it was concluded that pyrotechnic bombs are of
no merit in laser experiments. because they produce less light
than flash bulbs and have the disadvantages of noise and
smoke. " D.EW.

Navai Ordnance Lab.. Corona, Calif.

N65-15881

N65-15605# Stanford U., Calif. Microwave Lab.
RESEARCH AND INVESTIGATION OF SELECTED MICRO-
WAVE PROBLEMS interim Engineering Report No. 8, 1 Jun-
31 Aug. 1964

Oct. 1964 15 p refs

(Contract AF 33(657)-11042)

(ML-1243; AD-451327)

The following studies were made: (1) Acoustic-Wave
Interactions—the current oscillations in a CdS single-crystal
diode. the diffracting properties of ADP. and the diffraction
of a pulsed ruby laser beam by sound modulation at 10 kc:
(2) Transverse-Wave Devices—a periodic parallel-piate or
twisted dc coupler to be used for the deflection of longitudi-
nal velocity spread of electron beams; (3) Optical Spectros-
copy of Laser Materials—the construction of an irradiator
for the testing of sohd materiais for iaser aciion in ihe ulifa-
violet and visible regions: and (4) Nonlinear Quantum
Studies—the insertion of a KDP crystal modulator into a
ruby laser cavity to generate a second harmonic mode.

G.G.

N65-15753# New Mexico State U.. University Park. Research
Center

VARIATION OF REFRACTIVE INDEX DURING LASER
OPERATION Semiannual Technical Report

J. R izatt, H. A. Daw. and R. C. Mitchell Jan. 1964 27 p refs
{Contract Nonr-3531(04}))

(SATR-1;: AD-427725)

Variationin refractive index as a function of the distribution
of population among pertinent energy states can be studied
experimentally by using a laser as a source with which to il-
luminate a sample of the same material. The latter is opticatly
pumped to achieve a sequence of non-Boltzmann population
distributions. and an interferometric technique is employed to
determine refractive index as a function of frequency for each
distribution. Temperature control or other means are used to
scan the output of the source laser in frequency. A brief dis-
cussion of theoretical considerations is given as is a detailed
description of the basic experimental techniques. Several
items of equipment dre described which were designed and
constructed to partially fill the optical pumping and tempera-
ture control requirements of the experiment. A unigue cast-
plastic optical-pump cavity is described which has displayed
high optical efficiency in addition to being durable and eco-
nomical. Author

N65-15848# Korad Corp.. Santa Monica, Calif.
LASER MATERIALS RESEARCH. PART I: RUBY IMPROVE-
MENT Final Report
R.C. Pastor and R. H. Hoskins Sep. 1964 123 p refs
{Contract AF 33(657)-11395)
{AL-TDR-64-195, P1. 1; AD-608105) OTS: $4.00

The objective of this laser research program was the im-
provement of the crystal quality of Verneuil (flame fusion) ruby.
The study was directed toward the overall achievement of a
steady-state operation of this method of crystal growth. New
approaches to the materiais problems, experimental techniques,
and resuits obtained are presented. Various subsidiary proc-
esses were investigated, with respect to a steady-state opera-
tion. Useful experimental parameters relevant to the success-
ful matching of auxiliary processes are discussed. Author

N65-156881# General Electric Co., Syracuse, N.Y. Heavy Mili-
tary Electronics Dept.

SEMICONDUCTOR LASER AMPLIFIER TECHNIQUES
(SEMLAM) Finai Report

Griffiss AFB, N.Y.. RADC, Oct. 1964 41 p refs

{Contract AF 30(602)-3111)

(RADC-TDR-64-384. AD-609704)




N65-15980

This report contains information on the work done in the
semiconductor laser amplifier program. A transmission-type
light amplifier was successfully tested. The system used consists
of a light-emitting GaAs diode. with Si0 antireflection coated
Fabry-Perotsurfaces. as an ampiifier and a cw oxygen gas laser
as an oscillator. A gain of 15 dB from the gas laser beam was
observed Author

N65-16980# Raytheon Co., Waltham. Mass. Research Div.
GASEOUS LASER RESEARCH Interim Engineering Report
No. 2, Aug. 1-Oct. 31, 1964

F.Horrigan. S Koozekanani. and R. Tataronis Wright-Patterson
AEB. Ohio, Res. and Technol. Div. {1964] 48 p refs

(Contract AF 33(615)-1949)

{S-705; AD-608635)

Combining the results of the lifetime and cross-section con-
siderations. a general explanation for the properties of a dis-
charge-excited laser system were developed. This involves
nonselective excitation by the electrons followed by multiple
cascading from the higher excited states into the lower sets of
levels. To investigate the hypothesis in more detail. an exten-
sive computer study of a simplified 40-level system is in the
process of preparation, utilizing Bates-Damgaard lifetimes and
reasonably constructed cross sections. A complete description
of this program is given. No numerical results are as yet avail-
able. Difficulties with the electron beam focusing still remain
the largest obstacle in the experimental program for the meas-
urement of electron excitation cross sections in xenon. Several
preliminary cross-section measurements are presented. It is
concluded that multiple cascading must be playing an impor-
tant role in xenon. Author

N65-16002# Air Force Cambridge Research Labs.. Bedford.
Mass. Optical Physics Lab.

APPLICATIONS OF LASERS

C.Martin Stickley Nov. 1964 43 p refs /ts Spec. Rept. No. 15
(AFCRL-84-814; AD-609846)

This article is a survey of applications of lasers. The applica-
tions are divided into six major areas: precision measurements,
communications, biological and medical, other scientific areas.
metalworking, and miscellaneous. A table of the basic charac-
teristics of the major types of lasers is provided, so that the
user can be made aware of the limitations and capabilities
of lasers. Good examples of applications in each of these
areas are described in some detail to illustrate which major
properties of laser radiation are useful in that particular area.
Most of the discussion pertains to present-day applications,
but in some instances what appear to be good future applica-
tions are also described. Seventy-two references to the tech-
nical literature that relate to applications are provided.

Author

N66-16013# Electro-Optical Systems, Inc., Pasadena. Calif.
OPTICAL TRANSMITTER TECHNIQUES Technical Docu-
mentary Report, 16 Apr.-15 Jul. 1964

D. B. Bowen etal Griffiss AFB, N.Y,, RADC, Dec. 1964 58 p
refs /ts Rept.-5180-Q-1

{Contract AF 30(602)-3440)

(RADC-TDR-64-442; AD-610106)

This report describes work directed toward the design and
fabrication of a gas laser oscillator and a solid-state chelate
laser operating at wavelengths ranging from 50u to 0.3u.
New classes of sensitized fluorescence and their sensitizers
were investigated, and system efficiency was improved through
sensitizer purification. Some of the new sensitized systems
investigated show promise of operation at or above room
temperature. The scientific basis for sensitized fluorescence
is clarified through a detailed analysis and description of the

mechanism of energy transfer. Appropriate laser calculations
and optimization were accomplished and associated laser test
cavities, heat exchangers. and other eauipment were built in
preparation for testing the new materials. Author

N65-16017# Cutier-Hammer. Inc.. Deer Park, N.Y. Airborne
Instruments Lab.

STUDY OF SOLID-STATE AND TRAVELING-WAVE MASER
TECHNIQUES {nterim Report

J.A. De Gruyl, W. W. Heinz. S. Okwit, and J. G. Smith Griffiss
AFB.N.Y. RADC, Jan. 1965 48 p refs

(Contract AF 30(602)-2989)

(RADC-TDR-64-480; AD-610317)

The purpose is to develop/improved maser techniques and
apply them to a broadband maser system. Magnetic shimming
techniques capable of providing the proper field gradients in
a superconducting solenoid weie successfuily tested. The anal-
ysis of broadbanding was extended to include the effects of non-
idea! magnetic field gradients and ¢f field distributions in the
TWM structure. Correlation between theory and experiment is
now much improved, facilitating the evaluation and application
of these techniques to a deliverable breadboard. Limiting char-
acteristics in a broadband stripline semiconductor limiter at
4.2° K were obtained. Techniques to decrease the limiting by
using a more resonant, ridged waveguide structure are being
developed. An analysis of a fine-wire superconducting limiter
indicates that the operating bandwidth of such a device would
be too narrow for the intended application An analysis of the
feasibility of superconducting thin-film tunneling technigues
as a pump source for masers was completed and is presented
The obtainable power levels appear to be insufficient for maser
pumping. Other solid-state techniques are being evaluated.

Author

N65-16131# Sperry Gyroscope Co., Great Neck. NY Elec-
tro-Optics Group
INVESTIGATION OF TECHNIQUES FOR ELECTROMAG-
NETIC ANGULAR ROTATION SENSING Interim Engineer-
ing Report No. 1, 1 Jul.-30 Sep. 1964
Wright-Patterson AFB, Ohio, Res. and Technol. Div., Oct.
1964 55p refs
{Contract AF 33(615)-1931)
(AB-1272-0028-1; AD-608276) OTS: $3.00

A ring laser angular rotation sensor was designed for 100g
centrifuge operation. Mode stabilization and control studies are
aimed at improving the rotational sensitivity of the ring. In-
formation on mode stability and number of simultaneously
oscillating modes is investigated through the use of an ana-
lyzing Fabry-Perot cavity. Work on mode puiling and locking.
including computer results, is included. The primary emphasis
of the program is on designing. evaluating. and delivery ring
laser systems for the Holloman 100g, 260-inch centrifuge.
Considerationsinclude thermal and mechanical stability. Author

N65-162562*# Wheeler Labs., Inc., Great Neck, N.Y.
DEVELOPMENT OF MACROSCOPIC WAVEGUIDE AND
WAVEGUIDE COMPONENTS FOR OPTICAL SYSTEMS
Final Report, Jan. 28-Nov. 28, 1964
E. R. Schineller, D. W. Wilmot, H. M. Heinemann, and H. W.
Redlien 28 Nov. 1964 155p /ts Rept.-1247
{Contract NASw-888)
{(NASA-CR-60527) OTS: HC $5.00/MF $1.00

In the development of single-mode. macroscopic optical
waveguides and components, an all-dielectric waveguide.
comprising a core and a cladding region of differing dielectric
constants, was chosen for detailed study. Theoretical analysis
of the waveguide medium resulted in the formulation of mode
cutoff conditions, field distributions and propagation charac-
teristics, and various methods for waveguide excitation were



”
evaluated. Single-mode propagation was obtained from high
optical quality fuzed quartz. ground and polished to size. Com-
ponent study included theoretical design. performance analysis,
and tests of waveguide configurations to determine the feasi-
bility of ali-solid components. Conciusions are: (1) Optical
detectors fabricated in & single-mode waveguide are sensitive
to the transverse distribution of both signal amplitude and
phase. (2} Macroscopic optical waveguides and components
are feasible. (3) The concept offers promises of high perform-
ance components for sophisticated laser systems. M.G.J.

N65-16320"# Genera! Dynamics Electronics. Rochester.

[NV - P an
N.Y Reseasrch Dept.

LASER MODULATION AT THE ATOMIC LEVEL Monthly
Report No. 5, 1-30 Nov. 1964
E G Brock. F. C. Unterleitner, Sr, Y. C. Kiang. and J. F.
Stephany 10 Dec. 1964 8 p refs
{Contract NASw-1008)
(NASA-CR-60572) OTS: HC $1.00/MF $0.50

Population inversion as a function of peak magnetic field
was measured for a 90° ruby rod. Uniike the 0° rod, minimum
inversion coincides with zero magnetic field, and the slope
of threshoid population inversion versus magnetic field
s more than an order of magnitude higher in the high field
region for the 90° rod. Rough estimates of the Zeeman split-
ung to be expected from the lines involved in laser emission
at room temperature and at liquid nitrogen temperature
have been made. If the crystal field terms in the Zeeman
splitting caiculation are ignored, each of these lines should
sphit into four components in a magnetic field. the splitting
for the room temperature line being approximateiy four
times that of the low temperature line. The primary purpose
of these calculations is to give an order «f magnitude esti-
mate of the frequency shifts to be anticipated in the pulsed
homogeneous field experiments with YAG:Nd3* laser.

Author

N65-164424 Deutsche Versuchsanstalt fiir Luft- und Raum-
fahrt, Porz (West Germany). Institiit fiir Energiewandlung
und Elektrische Antriebe
NONTHERMIC PLASMA AND ELECTRIC CONDUCTIVITY
[NICHTTHERMISCHES PLASMA UND ELEKTRISCHE LEIT-
FAHIGKEIT]
P.Wahle Aug. 1964 54 p refs In GERMAN
(DLR-FB-64-13: DVL-304) Available from ZLDI. Munich:
13DM

Intensive tests were performed on plasmas and their be-
havior in electric and magnetic fields. These tests aim at the
technical realization of transforming kinetic energy directly
into electric energy. and vice versa. with an acceptable degree
of efficiency. in the first case. this transformation takes place
in magnetohydrodynamic generators; in: the second case, in
plasma accelerators. High conductivity on the plasma is
essential for a good efficiency. In thermal plasma, this require-
mentcoincides with a high plasma temperature which of course
constitutes a high load on the materials. To avoid this thermal
stress, the high conductivity of nonthermal plasmas with high
electron temperature but low gas temperatures is utilized.
This report gives 8 summary on nonthermal plasma; and the
plasma conductivity in electric and magnetic fields is investi-
gated. Author

N65-16471# Pennsylvania Univ., Philadelphia. Johnson Re-
search Foundation

TEMPERATURE JUMP STUDIES IN THE NANOSECOND
RANGE Final Report

George Czerlinski [1964] 13 p refs

(Contract Nonr-551(46))

(AD-451466)

N65-16777

Temperature jumps within nanoseconds were produced by
absorption of some of the light from a Q-switched ruby laser.
Such temperature jumps were applied to nonbiological (but
chemically connected to biological) systems—bromthymoleblue
as a pH indicator, and methyleneblue as an electron-transfer
indicator. Although methyleneblue was not originally intended
to be used for the purposes of detection, it behaved abnormally
at high light-power densities. and further investigation was
made of this compound. Two papers describing the resuits
of the work are presented: Nanosecond Heating of Aqueous
Systems by Giant Laser Pulses, and Reduced Absorption of
Light at High Laser Power Densities. Aiso described are in-
vestigations of neodymium-doped crystals, feasibility tests of
temperature jump cells with heating by giant laser pulses.
and studies of rapid detection of lacer temperature jumns

o DSG.

‘'NB85-16668# Aerospace Corp.. El Segundo, Calif. Electronics

Research Lab.

MODULATION OF THE REFLECTIVITY OF SEMICONDUC-
TORS

M. Birnbaum 4 Dec. 1964 13 p refs

{Contract AF 04(695)-469)

(SSD-TDR-64-253; TDR-469(9230-02)-1; AD-455988)

Large increases in the reflectivity of GaAs. Ge. Si, and
InSb were observed in the reflection of intense beams of ruby
laser light from polished surfaces of these semiconductors.
The reflectivity of focused beams incident at the pssudo-Brew-
ster angle is measured as a function of the incident light in-
tensity. Absorption of the laser light in the surface layer pro-
duces an electron-hole plasma (density approximately 10%!
cm~3 at the highest power levels) that imparts metallic type
reflectivity to the semiconductor. At the highest power levels
all of the semiconductors were damaged, aithough in the case
of Si the damage was very slight. These large increases in
reflectivity indicate a number of applications in the modula-
tion and control of iasers. ' Author

NG65-16824 Coiorado Univ., Denver

DEVELOPMENTAL DISTURBANCES OF VERTEBRATE
EMBRYOS INDUCED BY LASER RADIATION

Joseph C. Daniel, Jr.. Kenneth R. Lang. and Frank S. Barnes
In AF Acad. Proc. of the 1st Ann. Rocky Mt. Bioeng. Symp.
{1964] p 240-250 refs (See N65-16601 07-04)

Vertebrate eggs of several different kinds were sub-
jected to laser beams to study the effect of monochromatic,
coherent light on embryological development. The results
show (1) Deformities can be the product of either the ruby
or gas laser. (2) The higher intensities produce more de-
formities. (3) The effect of laser radiation varies with the
growth stage or physiological state of the egg exposed. (4)
Pigmentation increases the susceptibility of the subject.
(5) Other variables may alter the influence of the laser beam.
The quantum energy of laser radiations is too low to cause
ionization, excitation or direct bond dissociation but conver-
sion to heat energy is believed to genarate free radicals and
denature proteins. Unpigmented tissues have low absorption
coefficiants but the high energy density of incident radiation
can cause iocalized deatruction. Pigmented tissue is effected
by much lower energy densities. Author

N65-16777 Sylvania Electric Products, Inc., Mountain
View. Calif. Electronic Defense Labs.

LIGHT MODULATION DETECTOR Interim Engineering
Report No. 2, 15 Jul.—-15 Oct. 1964

Russell Targ, D. E. Caddes. E. 0. Ammann, W. D. Bush, and
G. A. Massey 16 Nov. 1964 60p refs

(Contract AF 33(615)-1938)

(EDL-M778; AD-608728) OTS: $3.00




N65-16811

Work done on an experimental and theoretical program
for the stabilization of a laser local oscillator was divided into
three main activities: (1) the assembly and test of the elec-
tronic and microwave systems which make up the automatic
frequency control loop; (2) the evaluation of the single-side-
band suppressed-carrier modulator; and (3) the development
of a technique for laser mode control in which the He-Ne
laser is operated in a manner which forces the laser's modes
to comprise the sidebands of an FM signal The development
of this FM laser makes possible the use of high-power multi-
mode lasers in many applications previously limited to the
use of single-mode lasers with their necessarily lower power.
Also reported is work on techniques which allow certain
electro-optic devices, such as shutters and modulators. to be
used with light of arbitrary polarization. A related technique
permitting heterodyne detection of light with arbitrary polari-
zation of the laser transmitter and local oscillator is also
described. Author

N65-16811*# Killsman Instrument Corp.. Elmhurst, N. Y.
STUDY OF LASER POINTING PROBLEMS Bimonthly
Technical Report, 1 Oct.-30 Nov. 1964
Aaron Wallace 15 Dec. 1964 108 p refs
{Contract NASw-929)
(NASA-CR-60699; KIC-RD-000162-2) OTS: HC $4 00/MF
$0.75

The presence of the earth’s atmosphere in the communica-
tion link with its random turbulence phenomena profoundly
affects the system design. It also introduces additional require-
ments for system synthesis beyond those associated with the
extraordinary optical precision due to the narrow beamwidths
and the dynamics of closed loop operation with transit time
effects and target-observer motions. Attention was concen-
trated on the "'in vacuo” case space vehicle and earth station
system configurations, closed loop system analysis, the dy-
namics of vehicle trajectories and lead angle computations for
observer and target motion compensation and the preliminary
aspects of laser beam spreading due to atmospheric differen-
tial refraction. The report also includes manpower utilization
data, and a bibliography of cited references for the main text,
mathematical appendixes, and for the appendixes. Author

N66-16819# Ohio State Univ. Research Foundation. Colum-
bus. Antenna Lab.

SOME CHARACTERISTICS OF Q-SWITCHED LASERS
P.D. Mc Wane (M.S. Thesis—Ohio State Univ.) 30 Nov. 1964
84 p refs

{Contract AF 33(657)-10824)

(Rept.-1579-18; AD-455880)

Measurements are reported of the variation in power and
energy output, beam divergence, and beam intensity from a
Kerr cell, Q-switched laser as a function of the parameters of
the laser system. Existing theory on power and energy out-
put is reviewed, and an equation for the output is developed
which was programed on the computer in an attempt to explain
the experimental results. A detailed description of the physical
arrangement and the operation of the system is presented.

Author

N@B-16822# Naval Ordnance Test Station. China Lake, Calif.
Test Dept.
DESCRIPTION OF A NOVEL DESIGN IDEA FOR LASER
RANGEFINDERS
T.G. Bergman May 1964 10p refs
(NOTS-TP-3539: AD-443949)

A novel laser-rangefinder design idea that can be used in
part or in whole (each part having distinct advantages or
characteristics) is presented. Advantages include: (1) only one

objective lens for projecting or recollimating laser light and
for the collection of the return beam. (2) automatic gain con-
trol over return intensity, and (3) no oscillator nor fast time
response electronic circuitry. Since spherical aberration and
lens configuration are important in this design concept. they
are examined in some detail. Author

N65-16944# Lincoln Lab.. Mass. Inst. of Tech., Lexington.
SOLID STATE Division 8 Quarterly Progress Report. 1 Jul.—-
30 Sep. 1964

Alan L. Mc Whorter et al 18 Nov. 1964 17 p refs

{Contract AF 19(628)-500)

(ESD-TDR-64-560. AD-608569)

Research is reported in the fields of solid-state devices.
lasers, materials. band structure and spectroscopy of solids.
and magnetism and resonance. Laser action, in which coherent
radiation at 5.2 microns emanates from the bulk of the semi-
conductor, was obtained from InSb diodes in which an elec-
tron-hole plasma was established. Laser action was obtained
in GaAs at liquid helium temperature by generating electron-
hole pairs with a beam of 50-keV electrons. Stimulated
Raman emission at 90° to the ruby-laser beam in CS; was
obtained, and the threshold was compared with that in nitro-
benzene. An electric furnace was developed for heating sam-
ples to 2400° C in oxidizing atmospheres. as well as in neutral
or reducing atmospheres. DEW

N65-171484# Sperry Gyroscope Co.. Great Neck. N. Y.
COHERENT OPTICAL ARRAY TECHNIQUES Interim Tech-
nical Documentary Report, 1 Jun.—-31 Aug. 1964
Griffiss AFB, N. Y., RADC, Jan. 1965 60 p refs
{Contract AF 30(602)-3329)
(AB-1272-0016-2;: RADC-TDR-64-462. AD-610466)

In an overall plan to demonstrate feasibility by developing
a subassembly consisting of a cw laser master oscillator driv-
ing two pulsed laser power amplifiers in parallel. an investiga-
tion was conducted for an operating wavelength of 1.06 mi-
crons. Solid-state and gas lasers were considered for the
master oscillator. As no satisfactory 1.06-micron transition
was found for a gas laser system, effort is being concentrated
on solid-state devices. A Nd:CaW Oy, laser has produced a multi-
mode cw output of 160 milliwatts. Single-mode work is being
pursued. Solid-state Nd:CaWO, crystals were grown. cut,
polished. and coated for amplifier functions at 1.06 microns.
Gain of several dB was measured. Mach-Zender and modified
Michelson interferometers were constructed for phase shift
and array studies. A KDP electro-optical phase shifter was
designed. constructed. and incorporated in the Mach-Zender
device. Author

N65-17210# lllinois Univ.. Urbana. Gaseous Electronics Lab.
THEORY OF THE LASER INTERFEROMETER AND ITS
USE IN PLASMA DIAGNOSTICS

J. B. Gerardo, J. T. Verdeyen, and M. A. Gusinow 1 Dec. 1964
99 p refs /ts Sci. Rept. No. 1

(GRANT DA-ARO(D)-31-124-G582)

{AROD-4832-2; AD-610321)

The theory of the laser interferometer and its application
in investigations of relatively dense to very dense gaseous
plasmas are discussed. It is shown that the sensitivity of the
interferometer can be greatly improved by utilizing a spherical
geometry reference cavity rather than one formed by planar
mirrors. The parameters that determine the sensitivity of a
spherical geometry laser interferometer are described and de-
tailed theory of such is given. Particular emphasis is placed on
determining the maximum frequency response of the inter-
ferometer. The parameters that limit the frequency response
are given and it is shown that by proper selection of these




parameters and proper detection techniques. it is possible to
detect resonances at rates in excess of 50 per usec. Author

N65-17373# Air Force Inst. of Tech. Wright-Patterson
AFB. Ohio. School of Engineering

LASER VELOCIMETRY

Phillip Charles Staas. Jr. (M.S. Thesis) Aug. 1964 62 p refs
{GE/EE/64-18; AD-608087)

Laser velocimetry is the measurement of transverse velocity
by detection of motion in reflected laser radiation. Reflec-
tions from a diffuse surface form a diffraction field which moves
in space as the surface moves. A photomultiptier and optical
graﬁng detect the diffraction field motion ac a frgquency spec-
trum. The center frequency of the detector output is equal to
the velocity of the diffraction field divided by two times the
width of one grating line. The diffraction field velocity is a
linear function of reflecting surface velocity and detector range,
and a nonlinear function of incident laser radiation wave fronts.

Author

N65-17442% Korad Corp.. Santa Monica. Calif.

GaAs LASER DIODES Quarterly Progress Report, 1 Jul-
30 Sep.1964

R.A Sehrand W.J Rundie [1964] 27 p refs

{Contract DA-28-043-AMC-00235(E))

(QPR-1. AD-456022)

Device development and laser diode fabrication are de-
scribed. Experimental work. aimed at improved laser per-
formance. concentrated on diffusion experiments and methods
of increasing electrical and thermal contact resistance. Pro-
cedures were established for guaranteeing a junction flatness
of = 0.05u. and a bonding technique was developed which
enables electrical contact resistivities of less than 5 X 105 ohm
cm®. A new laser geometry was tested, and a fabrication
technique was developed. Twenty laser diodes were mounted
on 3 coaxial copper heat sink. The fabrication and test meth-
ods utilized are outlined. Author

N65-17696# North Carolina State Coll.. Raleigh. School of
Physical Sciences and Applied Mathematics

NUCLEAR ENERGY DRIVEN LASER SYSTEMS Final Re-
port

A.C. Menius. Jr. Jun. 1964 52p refs

(Contract DA-01-009-AMC-39(2))

(AD-455571)

CONTENTS:

1. PART A: THE EFFECTS OF GAMMA IRRADIATION
ON THE ENERGY OUTPUT OF RUBY LASER CRYSTALS
W. R. Davis, M. K. Moss. and C. R. Philbrick p 1-38 refs
(See N65-17596 08-286)

2. PART B: GROWTH, CHARACTERIZATION., AND
FINISHING OF LASER CRYSTALS H. Palmour and R. D.
McBrayer p 39-45 refs (See N65-17597 08-26)

N66-17698 North Carolina State Coll., Raleigh. School of
Physical Sciences and Applied Mathematics
THE EFFECTS OF GAMMA IRRADIATION ON THE ENERGY
OUTPUT OF RUBY LASER CRYSTALS
William R. Davis. Marvin K. Moss, and Charles R. Philbrick
/n its Nucl. Energy Driven Laser Systems Jun. 1964 p 1-38
refs (See N65-17595 08-26) ’

The energy output of ruby laser crystals was significantly
increased by prior irradiation with cobalt-60 gamma dosages
of 0. 700. 1000. 1400, and 1700 roentgens. Calorimeter

N65-17931

relative energy outputs of 1.0. 1.7, 2.0, 2.2. and 2.8 were
obtained. increased outputs as large as a factor of 5 were
achieved. and increases as large as 10 should soon be availa-
ble. E.EB.

N65-17597  North Carolina State Coll., Raleigh. Schoo! of
Physical Sciences and Applied Mathematics

GROWTH. CHARACTERIZATION, AND FINISHING OF
LASER CRYSTALS

Hayne Palmour and R. Douglas Mc Brayer /n its Nucl. En-
ergy Driven Laser Systems Jun. 1964 p 39-45 refs (See
N65-17595 08-26)

Capabiities for growing crystals of ruby by the traditional
Verneui! flame-fusion technique are reported. The likelihood
of successful adaptation of the Chrochalski puiling method to
ruby, using tungsten crucibles in vacuo or argon, or iridium
crucibles in argon or oxidizing environments is considered.

E.EB.

N65-17872*# National Aeronautics and Space Administration.
Marshall Space Flight Center. Huntsville, Ala.
METEOROID SIMULATION USING LASERS
0.K. Hudson 25 Aug. 1964 15p refs
(NASA.TM-X-53122) OTS: HC $1.00/MF $0.50

This is a brief discussion of the current state of laser tech-
nology relative to meteoroid simuiation. It shows that efforts
up to this time are inadequate. but that a carefully designed
experiment with the above objective in view, and employing
essentially off-the-shelf apparatus. may enable one to find the
laws of similarity and of correlation between both kinds of
high-energy impact phenomena. Some recent literature is
surveyed and references are provided. Author

N65-17927# American Optical Co., Southbridge, Mass. Re-
search Div.

STUDY AND EXPERIMENTATION TO OBTAIN SUN-
PUMPED LASER COMMUNICATIONS TRANSMITTER In-
terim Engineering Report

C.G. Young and E. O. Dixon Jan. 1965 54 p refs

(Contract AF 33(615)-1899)

(AD-610601)

Preliminary experiments culminating in approximately a
watt of laser output from a glass laser fiber at room tempera-
ture, when pumped by the solar simulator, are described. Ef-
forts to improve neodymium-doped glass and calcium tungstate
are reported. A discussion of these laser materials and also
neodymium -doped yttrium aluminum garnet is included. Special
pumping configurations designed to exploit the properties of the
available laser materials, which have been designed and in some
cases fabricated, are described. These include side-pumped
crystalline lasers by cylindrical refractors or reflectors, with
diameters in these fragile materials which are not impractically
small. New end-pumping schemes employing liquid immersion
also are described. Some additionai thermal considerations
apropos yttrium aluminum garnet and liquid-immersed long
glass fibers are presented. A section is included that describes
the work on neodymium-doped CaWQO4 and YAG crystal syn-
thesis. Author

N86-17931# Centro di Studio per la Fisica delle Microonde,
Florence (ltaly).

THEORETICAL STUDY OF OPTICAL CAVITIES Final Tech-
nical Report



N65-17940

L. Ronchi, A. M. Scheggi. and G. Toraldo di Francia Jun. 1964
22 p refs

(Contract AF 61(052)-536)

(AFCRL-64-1015; AD-610862)

A theoretical study was performed of the resonant modes
of a laser cavity having end mirrors with periodic reflectivity.
Two examples were examined: (1) end mirrors constituted by
two identical strip diffraction gratings; and {2) end mirrors con-
stituted by definite-ruling phase gratings. In the first example.
the modes and the corresponding eigenvalues were evaluated
in successive approximations. It was found that a particular
frequency exists for which losses are very low, while neigh-
boring frequencies suffer heavy losses. This effect increases
very rapidly with the total number of strips in the grating.
In the case of phase gratings at transverse resonance. the
problem can be reduced to that of a resonator terminated by
strip gratings. However, the study was not completed.

Author

NBB-179404# Hughes Aircraft Co., Fullerton, Calif.
Systems Group

LASER COMMUNICATIONS STUDY AQuarterly Progress Re-
port, 1 Jul.-30 Sep. 1964

T. M. Straus, J. E. Kiefer. and W. K. Pratt 18 Dec. 1964 47 p
refs

{Contract DA-28-043-AMC-00195(E))

(FR-64-19-301; AD-610602)

The purpose is to develop a coherent optical communica-
tions system capable of being utilized as a tool in the gathering
of information relating to the effects of atmospheric anomalies
on a frequency modulated laser beam. The program was divided
into three phases: a 3-month study phase in which the laser
communication system is defined. a 6-month developmental
phase during which the system is fabricated. and a 3-month
test phase in which the system and the effects of the atmos-
phere are evaluated. This report describes a frequency modula-
tion study. One project is valuable because of the practical ex-
perience it provides with laser heterodyne systems. Author

Ground

N66-18264*# National Aeronautics and Space Administration.
Goddard Space Flight Center, Greenbelt, Md.
GEOS-1 LASER RETROREFLECTOR DESIGN AND PRE-
LIMINARY SIGNAL CALCULATIONS
H. H. Plotkin Jul. 1964 20p
(NASA-TM-X-bb12Y; X-524-64-205) O1S: HC $1.00/MF $0.50
The gravity-gradient-stabilized satellite GEOS | is con-
sidered, with special attention being given to the array of cube-
corner prisms along its bottom surface. This array forms a
retro-reflecting surface for laser beams directed from the
ground and is especially effective in directions close to the
normal of the surface. The advisability of tilting the symmetry
axes of the cube-corners at various angles to the plane normal,
in order to equalize the effective reflecting area presented to
rays incident over a large range of angles, is examined. Pre-
liminary signal calculations are also performed that can be
useful for the design of ground stations. D.EW.

N66-18440# United Aircraft Corp., East Hartford, Conn.
United Aircraft Research Labs.

ULTRASONIC LASER MODULATION TECHNIQUES
Quarterly Progress Report, 1 Jul.-30 Sep. 1964

A. J. De Maria, D. E. Flinchbaugh, and G. E. Danielson, Jr.
11 Jan. 1965 51 p refs

{Cantract DA-28-043-AMC-00259(E))

(C-920259-3; AD-454484)

The equivalence of the phase modulation index of a light
beam and the Raman-Nath parameter of an acoustic diffrac-
tion grating is developed. The diffraction integral for an ampli-
tude modulated acoustic wave is solved. The solution reverts

First

10

to the Raman-Nath result when the amplitude moduiation *
index goes to zero. A fused quartz, 54-Mc/sec acoustic diffrac-
tion modulator was constructed and yielded approximately
100% modulation with an input power of approximately 40 W.
The acoustic waves generated a maximum change in the refrac-
tive index of approximately 5 X 1078 in the fused quartz block
The modulator was used to modulate the losses of the feedback
cavity of a Na3+ glass laser at a frequency commensurate to
some multiple of the axial mode spacing. A He-Ne laser beam
was used to examine the index of refraction gradients pro-
duced in a liquid by a barium titanate ceramic transducer
{formed into an arc of a short section of right circular cylinder)
radiating into a tetrachlorethylene-filled cell at 400 kc/sec.
Author

N65-18624# Westinghouse Electric Corp.. Baltimore. Md.
Surface Div.

INVESTIGATION OF GAS IONIZATION PHENOMENON
AT OPTICAL AND IR FREQUENCIES First Technical Docu-
mentary Report, 11 Feb.-11 Aug. 1964

L.C.Van Allen, A. V. Phelps, and R. W. Waynant Griffiss AFB.
N.Y.. RADC. Jan. 1965 58 p refs

{Contract AF 30(602)-3332)

(RADC-TDR-64-422: AD-610590)

Results of the first half of the program are summarized and
the status at that point is given. The experimental laser system
is described and the calibration and monitoring procedures are
discussed. Breakdown time statistics and charge measurements
obtained during this time are presented. The theoretical study
resuits obtained to date in the areas of the nonlinear ionization
initiation mechanisms and the extension of the microwave
breakdown theory are discussed. A preliminary description of
the breakdown process is given Author

N65-18629# Philco Corp.. Blue Bell. Pa. Philco Research
Labs.

COHERENT OPTICAL PARAMETRIC TECHNIQUES Second
Quarterly Report

C.Wang Griffiss AFB. N.Y.. RADC. Dec. 1964 15p
{Contract AF 30(602)-3364)

(RADC-TDR-64-484; AD-610624)

Angular dependence of incident radiation of ruby light
to produce its second harmonic in ADP was measured. The
expected angle of incidence for parametric amplification of
6328 A light by this second harmonic was calculated. and a
preliminary setup for this amplification was constructed.

Author

NB66-188844 Library of Congress. Washington, D. C. Aero-
space Technology Div.

FOREIGN SCIENCE BULLETIN, VOLUME 1,
Feb. 1965 74 p refs Sponsored by DOD
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1. MULTICAVITY RADIOMETER MASERS FOR STUD-
IES OF THE 21-cm HYDROGEN LINE S. G. Hibben p 1-6
refs (See N65-18885 09-16)

2. BIOLOGICALAND MEDICAL ASPECTS OF MICRO-
WAVES C.Dodge p 7-19 refs (See N65-18886 09-04)

3. SOVIET RESEARCH ON MICROWAVE POWER
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p 20-28 refs (See N65-18887 09-10)
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Kacinskas p 29-32 refs (See N65-18888 09-10)




5 THEINFLUENCE OF MICROWAVES ON THE FUNC-
TIONAL CONDITION OF THE NERVE C. Dodge p 33-38
ref {See N65-18889 09-04)

6. GAS-PHASE RADIATION-INDUCED GRAFT POLY-
MERIZATION: A PREPARATIVE METHOD FOR COHERENT
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8 CONFERENCES p 58-68 refs

N65-18885  Library of Congress, Washington, D. C. Aero-
space Technology Div.

MULTICAVITY RADIOMETER MASERS FOR STUDIES OF
THE 21-cm HYDROGEN LINE

S. G. Hibben /n its Foreign Sci. Bull. Feb. 1965 p 1-6 refs
(See NE5-18884 09-34)

A discussion is presented of the design and operation of
two types of dual-cavity masers intended for recording 21-cm
emission from galactic hydrogen. Results are described for a
passive-active type and for a variant in which both cavities
contain active ruby. The advantages in gain-bandwidth product
and stability over the single-cavity maser are pointed out. The
general case of a multicavity maser using active EPR material
throughout is analyzed theoretically, and varying degrees of
nonreciprocal coupling are examined. Author

N65-19166# Army Electronics Labs.. Fort Monmouth. N. J.
Solid State and Frequency Control Div.

EXPERIMENTS RELATING TO REGENERATIVE LASER
AMPLIFIER DESIGN

H.Jacobs, J. Castro, F. A. Brand. C. Lo Cascio, and G. Novick
{(Monmouth Coit.) Dec. 1964 38 p refs

(ECOM-2531. AD-610111)

Experiments and calculations are reported in efforts to
determine the applicability of muitiple reflection concepts to
taser amplifier design. The data indicate at least quaiitative
agreement with proposed theories in that if the regenerative
amplifier is pumped with too much energy the amplification
will decrease. Estimates of the population inversion of the
ampiifier show that as the pump light from the xenon source
irradiates the ruby crystal, /a/ increases in the amplifier before
amplifier oscillations appear. during the period of oscillations.
and even after the amplifier oscillations cease. However, as the
time between the quenching of the osciliation of the ampilifier
and the arrival of the input signal increases, the gain decreases.
This effect is consistent with the muitiple reflection theory.

Author

N65-192974 RAND Corp.. Santa Monica, Calif.

IS LASER RADIATION CLASSICAL?

Dennis Holliday and A. £. Glassgold Jan. 1965 9 p refs
(Contract AF 49(638)-700; Proj. RAND)
(RM-4435-PR; AD-610953)

An attempt is made to solve the quantum mechanical equa-
tions of motion for an ideal laser, by using the concept of classi-
cal motion in quantum mechanics precisely. it is shown that the
laser produces a classical field while undergoing linear self-
amplification. The nonlinear behavior which foliows the linear
amplification then leads to amplitude stabilization of this clas-
sical fieid; the phase of the field will be uniformly distributed.

Author

NB85-19317# Lincoln Lab.. Mass. Inst. of Tech., Lexington.
SOLID STATE RESEARCH, 1 JULY 1964-30 SEPTEMBER
1964 .

A.L.Mc Whorteretal 17 Dec. 1964 74 p refs

(Contract AF 19{628}-500)

{ESD-TDR-64-561. AD-609828)
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N65-19791

The topics covered are Sol/id State Device Research, Laser
Research. Materials Research, Band Structure and Spectros -
copy of Solids, and Magnetism and Resonance. Author

N65-19354# Perkin-Eimer Corp.. Norwalk. Conn. Electro-
Opticat Div.

RESEARCH AND DEVELOPMENT OF NEW LASER MA-
TERIALS Finat Report, 1 May-30 Sep. 1964

Robert C. Linares 30 Oct. 1964 54 p refs

{Contracts AF 19(628)-4057; AF 19(628)-2965)

{M7881: AFCRL-64-971; AD-611177)

Crystals of Al;03:Mn%*, Al,03:C3*, Al,03:VZH, MgO:
CA3*, Gag03:CRt. AlSiOg:CrR*, MgAL04:CRT MgAl 04
v+, BeAly04:Cr3+ and Gd3Gag0q2:Cr3" were grown for laser
and spectral evaluation. The physical and optical measurements

were made on the crystals, which were grown uiilizing the
flame fusion. Czochralski. flux, and vapor techniques. Recom-
mendations are made regarding the potential for future study of
each material. Author

N65-19528# Columbia Univ., New York. Columbia Radiation
Lab.

THE OPTICAL MASER APPLIED TO BRILLOUIN SCATTER-
ING SPECTROSCOPY Final Report, Oct. 1, 1962-Dec. 31,
1964

R. Novick Jan. 1965 15p refs

{Grant DA-ARO(D)-31-124-G380})

(AROD-3922-13; AD-458654)

The successful observation of the spectral profile of the
central Britlouin component is reported. The line shape was
found to be quite ciosely fitted by a Lorentzian curve as pre-
dicted earlier. The temperature and angular dependence of the
Lorentzian line were aiso successfully observed. Specific tech-
nical developments reported include the construction of a laser
homodyne spectrometer, which comprises a laser light source.
a divided optical path, the externaily driven Bragg tanks. and
the detection apparatus and associated data processing equip-
ment, and the design and construction of a temperature con-
trol system capable of maintaining the scattering sample at a
fixed known temperature to within = 0.001° C. Three significant
achievements are reported: the first observation of time-de-
pendent concentration fiuctuations in a binary mixture, the
measurement of the size of minute colloidal particles with
diameters less than 1000 A. and the measurement of liquid
flow rates to values as small as 0.004 cm/sec. D.EW.

N65-19752*# Case Inst. of Tech., Cleveland, Ohio.
SURVEY OF KNOWN LASER TRANSITIONS
H. J. Cook. W. B. Johnson, and Marcia L. Parsons Sep. 1964
95 p refs
(Grant NsG-198)
(NASA-CR-57334; A-32) CFSTI: HC $3.00/MF $0.75

A list is presented of approximately 700 spectral lines of
observed faser transitions, of which the vast majority were
observed in gas lasers. Elements and molecules used to produce
laser action in the gas phase include argon, bromine. carbon,
chlorine, cesium, CN. CO. CO,. helium. mercury, HCN, iodine,
krypton, nitrogen, neon. oxygen, OD, OH, suifur, and xenon.
Elements whose ions have been used to produce laser action
in 8 host materiat include chromium, dysprosium, europium,
gadolinium, holmium, feodymium, nickel. praseodymium, sa-
marium, thulium, uranium, and ytterbium. Wavelengths pro-
duced by gas lasers range from 0.2678u to 3374, and those
produced by solid lasers range from 0.3125u 10 2. 7u. D.EW.

N65-19791# Case Inst. of Tech.. Cleveland. Ohio.
LASERS AND LASER SPECTROSCOPY



N65-19816

W. B Johnson [1964] 215 p refs Presented at the 3d Nati
Meeting of the Soc. for Appl. Spectry. 28 Sep.-2 Oct. 1964
{TR-A-34)

A general discussion of lasers and their applications to
various spectroscopic problems is presented. Laser technology
applicable to these problems is discussed, and methods are
covered for modulating and demodulating light, for producing
various laser transitions, for initiating the stimulated Raman
effect. and for observing nonlinear optical phenomena De-
tectors suitable for use in such experiments are considered.
as are techniques for providing vernier frequency shifts. The
application of these subjects to specific problems is discussed

Auther

N65-19816# Lincoln Lab.. Mass. Inst. of Tech., Lexington.

SOLID STATE Quarterly Progress Report. 1 Apr.-30 Jun.

1964

Alan L. Mc Whorter and Peter E. Tannenwald 31 Jut.

18p ref

{Contract AF 19(628)-500)

(ESD-TDR-64.349; AD-603514) CFST!: $1.00
Progress is reported in the research fields of solid state,

lasers. materials, band structure and spectroscopy of solids,

and magnetism and resonance. E.EB.
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N65-19863* # General Dynamics/Electronics. Rochester, N. Y.
Research Dept.
LASER MODULATION AT THE ATOMIC LEVEL
Report No. 6, Dec. 1964
E.G. Brock. F. C. Unterleitner. Y. C. Kiang, and J. F. Stephany
10Jan. 1965 13 p refs
{Contract NASw-1008)
(NASA-CR-57464) CFSTI: HC $1.00/MF $0.50

The frequency shift of ruby laser emission under inhomo-
geneous magnetic fields was measured by time resolved spec-
troscopy. The 0° ruby shows a frequency shift of 0.32 em™!
with 5 kG peak field. while 90° ruby emission shifts +0.25
em~! for the same field strength, The influence of crystal
field splitting on the YAG:Nd** laser transition Zeeman
splitting is discussed. The possibility of confirming nearby
tetragonal site symmetry is also discussed. Author

Monthly

N65-199524 General Telephone and Electronics Labs., Inc.,
Bayside. N. Y.

OPTICAL PROPERTIES OF BINARY GAS PLASMAS Tech-
nical Report, 15 Nov. 1963-14 Sep. 1964

W. R. Watson and V. J. Fowler Wright-Patterson AFB. Ohio.
AFSC, 30 Nov. 1964 26 p

(Contract AF 33(615)-1050)

(TR-64-257.10; AFAL-TR-64-289. AD-609125)

This report describes a project (1) to determine changes
that occur in the composition of the gas during operation of a
discharge tube such as is used in helium-neon lasers, and (2)
to develop suitable instrumentation for such investigations.
The omegatron mass spectrometer system developed is
described, and data obtained with it on a helium-neon laser
are reported. The laser output power and intensities of some
lines of the emission spectrum of the discharge are also reported
as functions of time of continuous operation of the laser.

Author

N86-20002# Raytheon Co.. Waltham, Mass.
GASEOUS LASER RESEARCH
No. 3, 1 Nov. 1964-31 Jan. 1965
F. Horrigan. S. Koozekanani, R. Paananen, and D. Warshauer
[1965] 48 p refs

(Contract AF 33(615)-1949)

(S-740: AD-611831)

Research Div.
Interim Engineering Report

12

Emphasis was placed on spontaneous emission studies
of level population dependences on gas pressure. discharge
current, and tube diameter, and the laser power output was
studied as a function of these parameters. Measurements of
metastable densities via absorption studies were made. and
the parameter change effects in the computer model of a dis-
charge excited laser system were investigated. Results are
presented and conclusions are drawn concerning the excitation
mechanisms responsible for the laser action n pure xenon
discharge excited laser systems. Author

N65-20038# Stanford Univ.. Calif. Microwave Lab
MICROWAVE RESEARCH Quarterly Status Report No. 23,
1 Aug.-31 Oct. 1964

. M. Chodorow Dec. 1964 18 p refs

(Contract Nonr-225(48))
(ML-1277. AD-610667)

Eight projects in microwave research are described (1)
acoustic wave amplification—microwave region in piezoelectric
semiconductors; (2) optical masers—extention and improve-
ment of their performance for physical research problems;
(3) diffraction of light waves by hypersound—search for crystals
with stronger diffracting power: (4) transient effects in optical
masers—control of buildup of laser oscillations; (5) electron-
phonon interactions—electron scattering by acoustic phonons
and retaxation time in n-type InSb, and design of a cryostat
for ultrasonic attenuation in solids. (6) interaction of spin
waves and electrons—parametric excitation of growing spin
waves; (7) geometrical optics of acoustic waves—possibilities
of an ultrasonic microscope. and focussing of acoustic waves
in piezoelectric crystals; and (8) Raman scattering from bire-
fringent crystals—development of a continuously tunable optical
source utilizing Raman scattering from a birefringent crystal.

RWH.

N65-20072# Koilsman Instrument Corp., ElImhurst, N. Y.
LASER OPTICAL ALIGNMENT SYSTEM

1 Feb. 1965 10p

{LOPALS-1)

The design specifications are presented for an optical
theodolite employing a laser system as the self-contained
pulsed light source, and using photomultiplier tubes in the
optical nulling feedback loops to automatically obtain the
desired information. The theodolite axes are alined in the
standard manner, and the detection technique is particularly
reliable with regard to fog and heat shimmer. After setup the
instrument operates automaticatly. continuously accumulating
data on target motion. The all-weather design range is at least
1000 ft. EPV.

N65-20134# Joint Publications Research Service. Washing-
ton, D. C.

TRANSLATIONS ON COMMUN!IST CHINA'S SCIENCE
AND TECHNOLOGY, NO. 161

19 Mar. 1965 143 p refs Transi
articles from Chinese Publ.
(JPRS-29200; TT-65-30547) CFSTI: $4.00

into ENGLISH of selected
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19. GEOMAGNETIC SURVEYS AT HIGHEST ALTI-
TUDE p 134-135

20. PENG CHIA-MU: AN UNUSUAL SCIENTIST p 136-
139

N§5-20135
ton. D.C.
STIMULATED EMISSION OF LIGHT FROM PURE Xe AND
He-Xe
Chun-Ch'en Lin, Ch'en Hsing. Ching-jui Wang. Chung-i Wan,
and Fei-hsuan Huang /n its Transl. on Communist China’s
Sci. and Technol., No. 161 19 Mar. 1965 p 67-73 refs
Transi. into ENGLISH from K'O Hsveh T'ung Pao (Peking).
no. 1. Jan. 1965 p 71-72 (See N65-20134 10-34) CFSTh:
$4.00

Stimulated light emissions from pure Xe and He-Xe gases
in quartz discharge tubes showed a generally greater output
through high-frequency discharge than through direct-current
discharge. A high He-Xe mixture ratio induced cataphoresis
and a severe Xe cleaning action. Wavelength measurements
by infrared spectrometer were 2.027 microns for the pure Xe
laser. Measurements of the He-Xe laser from coupled light
stimulation of confocal or plane refiectors were 2.027u; from
coupled window lights of the discharge tube. 3.368u; and
from a window with a 20° angie, 3.508u. with a relative power
ratio of 64:9.4:100. respectively. G.G.

Joint Publications Research Service, Washing-

N65-20136
ton.D.C.
THE He-Ne LASER WITH SILVER COATINGS AND DIELEC-
TRIC COATINGS

Chin-Ch’en Lin, Ch'en Hsing, Ching-jui Wang. Chung-l Wan,
Fei-Hsiian Huang et al /n its Transl. on Communist China’s
Sci. and Technol.. No. 161 19 Mar. 1965 p 74-80 refs
Transi. into ENGLISH from K'o Hsueh T'ung Pao {Peking).
;:30 Jan. 1965 p 73-74 (See N65-20134 10-34) CFSTL

Joint Publications Research Service, Washing-
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N65-20172

Laser emissions from a He-Ne mixture in a quartz dis-
charge tube with silver coating produced output wavelengths
of 1.1530 and 3.39 microns at high frequency excitation. The
output power of the dc discharge was more than twice that of
the high frequency discharge. The same gas mixture in 3 quartz
wbe with dielectric coating resulted in the 6328 A light
output, and in a hard glass discharge tube with 2 quartz glass
planes the 1.1530 output was obtained. {1t was conciuded that
the technical requirements for development of relatively high
efficiency gas lasers are not t0o stringent. G.G.

N65-20166# Services Electronics Researchlab.. Baldock (Eng-
land).

S.E.R.L. TECHNICAL JOURNAL. VOL. 15 NO. 1. FEBRU-
ARY 1965

{1965] 81 p refs

CONTENTS:

1. A TRANSVERSE WAVE TRAVELLING WAVE TUBE
(TWTWT) J. E Carroli 13 p refs (See N65-20167 10-09)

2. A NEW EQUIVALENT CIRCUIT FOR COUPLED
CAVITY STRUCTURES H.J. Curnow 14 p refs (See N65-
20168 10-09)

3. YIELD FROM BAKABLE ERBIUM TARGETS FOR
NEUTRON GENERATORS L. N. Large and H. Hill 7 p refs
{See N65-20169 10-24)

4. A PULSED GAS LASER FOR THE FAR INFRA-RED
L N. Large and H. Hilt 7 p refs {See N65-20170 10-16)

5. STIMULATED EMISSION IN THE FAR INFRA-RED .

FROM WATER VAPOUR AND DEUTERIUM OXIDE DIS-
CHARGES L E. S. Mathias and A. Crocker 5 p refs (See
N65-20171 10-16)

6. LASER OSCILLATIONS FROM NITROUS OXIDE
AT WAVELENGTHS AROUND 109 g L E. S. Mathias.
A. Crocker. and M. S. Wills 4 p refs (See N65-20172 10-16)

7. LASER OSCILLATIONS AT WAVELENGTHS BE-
TWEEN 21 AND 32 p FROM A PULSED DISCHARGE
THROUGH AMMONIA L E.S. Mathias, A. Crocker. and M. S.
Wills 3 p refs (See N65-20173 10-16)

8. OPTICAL GAIN IN NEON AND HELIUM/NEON
PULSED DISCHARGES D. N. Clunie and N. H. Rock 4 p
refs (See N65-20174 10-16)

9. A COMPACT PULSE GENERATOR FOR DRIVING
GALLIUM ARSENIDE LASERS AT ROOM TEMPERATURE
R.F. Broom 7p refs (See N65-20175 10-16)

10. A SEMICONDUCTOR LASER ARRAY R. F. Broom
4p (See N65-20176 10-16)

11. DESIGN OF A COMPACT 100-WATT GaAs LASER
TRANSMITTER K. G. Hambleton and F. E. Birbeck 9 p refs
{See N65-20177 10-16)

N65-20170
and).

A PULSED GAS LASER FOR THE FAR INFRA-RED

L. N. Large and H. Hill /nits SER.L Tech. J.. Vol. 15. No. 1,
Feb. 1965 [1965] 7 p refs Submitted for Publication (See
N65-20166 10-16)

A compact sealed-off puised laser was developed for the
far infrared region of the spectrum. This source which is 1 meter
in length emits radiation at 27.9u using a puised water vapor
discharge. Peak output powers around 10 watts are obtained
in light pulses of 1-microsecond duration. By using a water
vapor replenisher and by constructing the laser so that it is
capable of thorough vacuum baking before filling. a long life
is insured. This source has immediate applications in the field
of plasma diagnostics. Author

Services Electronics Research Lab., Baldock (Eng-

N65-20172
iand).
LASER OSCILLATIONS FROM NITROUS OXIDE- AT
WAVELENGTHS AROUND 10.9u

Services Electronics Research Lab.. Baldock (Eng-



N65-20173

L E. S. Mathas, A. Crocker. and M. S. Wills /n its SER.L
Tech. J.. Vol 15, No. 1. Feb. 1965 [1965] 4 p refs Sub-
mitted for Publication {See N65-20166 10-16)

Laser oscillations at a number of closely spaced wave-
lengths around 10.9u were obtained from a pulsed electrical
discharge through nitrous oxide. The transitions are P branch
transitions in a vibration-rotation band, either the 001 to 100
or the 002 to 101 band. in the ground electronic state of the
molecule. Author

N65-20173
land).
LASER OSCILLATIONS AT WAVELENGTHS BETWEEN
21 AND 32 ; FROM A PULSED DISCHARGE THROUGH
AMMONIA

L. E. S. Mathias, A. Crocker, and M S. Wills /n jts SEER.L.
Tech. J.. Vol. 16. No. 1, Feb. 1965 [1965] 3 p refs Sub-
mitted for Publication (See N65-20166 10-16)

Laser oscillations were obtained at a pressure of 2.4 torr
and charging voltage of 27 kV with ammonia flowing through
the discharge tube. The pulse repetition frequency was 1 cps,
gas flow was above 25 liters/min. peak amplitude was ap-
proximately 400A, with a rise time of 1.6 microsecond, and an
overall duration of 3.6 microseconds. Oscillations were obtained
at 7 wavelengths between 21 and 32 microns. With a constant
average gas pressure. the total output power from the laser
increased with charging voltage and reached a saturation value
at 2.4-torr pressure and 27 kV. Data are tabulated and results
discussed. EEB.

Services Electronics Research Lab., Baldock {Eng-

N65-20175
land).

A COMPACT PULSE GENERATOR FOR DRIVING GALLIUM
ARSENIDE LASERS AT ROOM TEMPERATURE

R. F. Broom /n its SEE.R.L Tech. J.. Vol. 16, No. 1, Feb.
1965 [1965] 7p refs Submitted for Publication (See N65-
20166 10-16)

A simple apparatus employing a mechanical contact in
conjunction with a low inductance circuit was found capable
of generating current pulses of up to 2400 A with a rise time
in the region of 20 nsecs and at a pulse repetition frequency
of between 10 and 100 cps. Used to drive a GaAs laser at room
temperature of junction area 1.6 X 10~ 3¢m2 at 5 current of 800
A a peak light output power of 5 watts was obtained. To-
gether with its associated transistor circuits the device meas-
uresonly 2 1,/8 in. in diameter by 6 in. in length. Current con-
sumption is low enough for it to be powered from a dry battery.

Author

Services Electronics Research Lab.. Baldock (Eng-

N65-20176
land).

A SEMICONDUCTOR LASER ARRAY

R.F. Broom In its S.EE.R.L. Tech, J.. Vol. 15, No. 1, Feb. 1965
(1965) 4 p Presented at I.E.E. Conf. on Lasers and their Appli-
cations, London. 29 Sep. 1964 (See N65-20166 10-16)

A method of producing a parallel beam from a laser array
and the construction of an optical system of 10 lasers is de-
scribed. Each laser diode is 2 mm long and 1 mm wide across
the emitting surface. Preliminary measurements on single units
indicated that the array will give a peak light output of 1 kW
and a mean output approaching 10W. The measured bandwidth
was 6 milliradians in a horizontal plane and 2 milliradians
in a vertical plane. When driven with 240 A, 0.7 usec pulses,
the peak light power output was 5O0W. E.E.B.

Services Electronics Research Lab., Baldock {Eng-

N656-20177
land).
DESIGN OF A COMPACT 100-WATT GaAs LASER TRANS-
MITTER

Services Electronics Research Lab., Baldock (Eng-
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K. G. Hambleton and F. E. Birbeck /n its S.E.R.L. Tech. J.,
Vol. 15, No. 1, Feb. 1965 [1965) 9 p refs Presented at |.E.E.
Conf. on Lasers and their Applications, London, Sep. 1964
(See N65-20166 10-16)

The design of a compact GaAs laser transmitter with
performance sufficient to illustrate the potential of lasers
is described. The properties considered desirable for general
applications are enumerated. A limit of peak power of 100
watts was chosen for a single GaAs laser. which was set by
the mean Joule heating in the laser series resistance. The
laser. cooling system, and pulse generator designs are de-
tailed. The final pulse’ generator circuit using the silicon con-
trolled rectifier gave 200 A pulses 0.5 microseconds long
and at repetition frequencies of over 10 kc/sec. E.EB.

N656-20300%# Northrop Space Labs . Hawthorne. Calif
INVESTIGATION OF THE SCATTERING OF A LASER
BEAM BY THE ELECTRONS OF A PLASMA Final Technical
Report

D. W. Mc Morris and H. N. Oisen Dec. 1964 45p refs
(Contract AF 49(638)-1336)

(NSL-64-168-1; AFOSR-65-0033; AD-610167)

The radiation scattered from the beam of a laser by free
electrons of a test plasma has been investigated as a possible
tool for plasma diagnostics at electron densities in the range
of 1016 o 1017 cm~3 and temperatures from 10000° to
20000° K. A perturbing effect on the plasma background radia-
tion was observed which masked the expected Thomson scat-
tering. This perturbation is interpreted as a plasma heating
resulting from energy transferred to the plasma from the laser
beam by coupling of the electromagnetic field with the plasma
charged particles. Author

N85-20391 Library of Congress, Washington, D. C. Aero-
space Technology Div.
ELECTRON-BEAM-PUMPED LASER
In its Foreign Sci. Bull.. Vol. 1, No. 1.
p 1-3 refs {See N65-20390 10-34)
Soviet research on the electron-beam-pumped semicon-
ductor laser is reviewed, from the early unsuccessful attempts
to the development of an operating device. Author

Jan. 1965 [1965]

N86-20662# Perkin-Elmer Corp., Norwalk, Conn. Electro-
Optical Div.

INVESTIGATION OF TECHNIQUES FOR MODULATING
AND SCANNING A LASER BEAM TO FORM A VISUAL DIS-

PLAY -Final Report, Jun. 1963-Jun. 1964
Paul R. Yoder, Jr. et al Griffiss AFB, N.Y.. RADC, Jan. 1965

352 p refs /ts Report.-7600
(Contract AF 30(602)-3122)
(RADC-T®R-64-365; AD-612725)

Various techniques which might be used to modulate and
deflect a laser beam in response to an input video signal to
form a projected visual display containing 108 resolved infor-
mation bits at 30 frames per second are considered. The Pocke!
cell using potassium dihydrogen phosphate is considered. The
design and experimental evaluation of a breadboard three-
pass KDP modulator conducted under this investigation are
summarized. This type of device shouid be capable of provid-
ing the required performance. Slow scanning of the bgam at
30 cycles per second is found feasible using a piezoelectrically
driven nodding mirror scanner. Two specially dasigned and
slightly different scanners of this basic type are described.
Under sawtooth waveform excitation of 150 volts peak to peak,
beam deflections of 15 milliradians linear to +2% for 90% of
each cycle were obtained without excessive distortion of the
mirror surface. Author

-




N65-20605% Naval Ordnance Lab.. White Oak. Md.
TRANSMISSION OF GREEN LASER LIGHT (5300A)
THROUGH WATER

D. E. Matlack, H. A. Templin, and W. W. Talbert Jan. 1965
27 p refs

(NOLTR-64-179. AD-610071)

The extinction coefficient of filtered Potomac River water
was measured at the frequency doubled neodymium green
laser wavelength of 5300A. Measurements were conducted
in situ at the David Taylor Model Basin (DTMB). Extinction
coefficients of 0.097. 0.104. and 0.119 m~' were meas-
ured on June 4. 5 and 8, 1964, respectively. The increase in
attenuation with time is confirmed by filtered arc light meas-
urements. and is attributed to contamination of the water
after the basin filtration system was turned off. Scattering
experiments indicate that the aureole effect for the highly
collimated laser beam was smali over the 200-meter range of
the measurements. Author

N65-20780
ton. D C.
STIMULATED EMISSION FROM GaAs P-N JUNCTIONS
Wau-lin Liu /njts Transl. on Communist China’'s Sci. and Technol.,
No. 163 24 Mar. 1965 p 104-110 ref Transl. into ENG-
LISH from K'o-hsueh T'ung Pao (Peking). no. 1. Jan. 1965
p 65-67 (See N65-20778 10-34} CFSTI: $4.00
The characteristics of a GaAs laser capable of producing
stimulated emission are discussed. The narrowing of spectral
lines, decrease of the light bundle angle, and the sudden in-
crease of the radiation intensity as the current is increased
through the threshoid value were considered. The variation
of the threshold current at 77° and at 20° K was also studied.
The p-n junctions were prepared by the diffusion method. The
Zn was made to diffuse into n-type GaAs, in which the initial
Te impurity density varied from § X 107 per cc to 1.5
x 10° per cc. The diffusion length was approximatety 5 mm.
Threshold currents in the range of 2600 to 6000 amp/cm?
were obtained for different specimens of the p+<n junctions.
EE.B.

Joint Publications Research Service. Washing-

N65-20782
ton.D. C.
SEPARATION OF WAVE MODES OF GASEOUS LASER
Hsi-ming Kuo. Shu-sheng Yu, Chou Hang. and Hsueh-ming
Yen In jts Transl. on Communist China‘'s Sci. and Technol.,
No. 183 24 Mar. 1965 p 116-121 refs Transl. into ENG-
LISH from K'o-hsueh T'ung-pao (Peking). no. 1. Jan. 1965
p 69-70 (See N85-20778 10-34) CFST!: $4.00

A method of separating the single wave modes, and
observations of the output pattern of single wave oscillation
modes are presented. An external type He—Ne mixture gassous
laser was used. The quartz discharge tube with a Brewster
window was 220 cm long. 8 mm in radius, with pressure of
1.1 mm Hg. The helium-to-neon pressure ratio was approxi-
mately 10:1. The resonant cavity was composed of two spheri-
cal reflectors of high reflectivity, with a radius of curvature
of 220 cm and a spacing between them of 245 cm. It was
excited by high frequency external electrodes with an output
wavelength of 6328 A. The discharge fength was shortened
to separate the longitudinal modes, until the beat signal of
two neighboring modes completely disappeared. This assured
that there was only one longitudinal mode taking part in the
osciliation. E.E.B.

Joint Publications Research Service, Washing-

N66-21141# Joint Publications Research Service. Washing-
ton.D. C.

EXPERIMENTAL NONLINEAR OPTICS
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N65-21342

S. A. Akhmanov and R. V. Khokhlov 6 Apr. 1965 30 p Transl.
into ENGLISH from the book “Problemy Nelineynoy Optiki”
Moscow, 1964 p 255-282
(JPRS-29459; TT-65-30665) CFSTi: $2.00

The nonlinear effects discussed have to do with the reac-
tive nonlinearity of optically transparent media. The results pre-
sented are based either on model concepts or on general con-
siderations based on statistical theory. The nonlinear effects
considered are first-order effects with respect to the smali
parameters—the anharmonicity parameter and a parameter
that characterizes the ratio of charged particle displacement
to the wavelength. Consideration of saturation effects in
negative temperature systems, related directly to laser theory
have been omitted. Alsoc, the nonlinear effects in semicon-
ductors have been omitted. EE.B.

N65-21219# Library of Congress. Washington, D. C. Aero-
space Technology Div.
GAS BREAKDOWN IN A LASER BEAM
Simon Kassel /n its Foreign Sci. Bull., Voi. 1, No. 3, Mar.
1965 p 1-8 refs (See N65-21218 11-34) CFSTI: HC
$3.00/MF $0.50

A review is presented of recent Soviet research on gas
breakdown in the focused laser beam. This problem is ex-
plored by several distinct theoretical methods, drawing special-
ists from different fields, and by independent experimental
investigation. Author

N85-21308*# General Dynamics/Electronics, Rochester, N. Y.
Research Dept.
LASER MODULATION AT THE ATOMIC LEVEL Monthly
Report No. 7, 1-31 Jan. 1965
E.G. Brock, F. C. Unterleitner. Y. C. Kiang, and J. F. Stephany
[1965] 14 p ref
{Contract NASw-1008)
(NASA-CR-57823) CFSTI: HC $1.00/MF $0.50

The emission of 1 wt% Nd3+ in yttrium aluminum garnet
(YAG) in the wavelength range 1.05u to 1.08u was studied
asafunction of temperature between + 100° and —196° C, giving
a clearer picture of the reasons for the unusual reduction of
YAG:Nd3* laser threshold with iowering of temperature near
room temperature. The shift of laser emission with homo-
geneous pulsed magnetic fields was also studied over the
same temperature range by time-resolved spectroscopy. For
the transition responsible for laser emission above —50°C the
highest gain Zeeman component has an apparent g value of
—2.51, with a weaker +2.51 component observable at the low
temperature end of the range over which this_transition
oscillates. The highest gain component of the iow femperature
laser transition has a g value of +1.94. Author

NB5-21342*# Philco Corp., Blue Bell, Pa.

Lab.

THEORETICAL AND EXPERIMENTAL INVESTIGATION

ON MODULATION-INDUCING RETRODIRECTIVE OPTICAL

SYSTEMS (MIROS) Monthly Progress Report, 20 Dec.

1964-20 Jan. 19656

G. K. Chang and P. H. Cholet 15 Feb. 1965 7 p refs

(Contract NAS5-9765) .

(NASA-CR-57922; MPR-3) CFSTI: HC $1.00/MF $050
Experimental work on GaAs lasers, the generation of

alkaline line by stimulated Raman emission, the band-edge

modulator, and the cesium buib are reported. GaAs lasers

were prepared which lased at 77° K at 8340 A with a threshold

of 4 X 103 amp/cm<, using 2 usec pulses at a low repetition

rate. Aiso, a negative resistance was obtained in the forward

current-voltage characteristic of the cadmium-diffused diodes.

Applied Ressarch



N65-21372

A typical diode will be insulating to 2 V before dropping back
to 1.5 V and conducting. To improve the pumping efficiency
of the ruby laser. a special silver plating was applied to the
existing laser cavity with satsifactory results. The cesium
sources previously used for optical pumping were replaced
with sources using argon as the buffer gas to avoid the strong
8952 A line of xenon. The degree of rf excitation was strongly
dependent upon the argon pressure. The best sources (25%
pumping efficiency) had pressures around 1 mm Hg. E.E.B.

N65-213724# Tokyo Univ. (Japan).
nautical Science

BULLETIN OF THE INSTITUTE OF SPACE AND AERO-
NAUTICAL SCIENCE. VOLUME |, NO. 1

Inst. of Space and Aero-

Koichi Oshima, Masao Yamamoto, Katsutaka Sugaya. and
Yuko Oshima Jan. 1965 59 p refs In JAPANESE. ENGLISH
summary

Applications of a Ne~He gas laser to conventional schlieren
method and Mach-Zehnder interferometry are very successful
The high brightness of the laser light source results in such
sensitive schlieren photographs that the maximum sensitivity
obtained is actually limited by diffraction of the laser light
beam due to the models. The high monochromaticity and
brightness of the laser light make adjustments of Mach-
Zehnder interferometers very easy. and high quality inter-
ferograms can be obtained for fields with very large optical
path differences beyond millions of the fringe shifts. Such
high interference of the laser light in Mach-Zehnder inter-
ferometry suggests several new applications-—for instance,
measurements of temperature fields in transparent liquid or
solid and strain analyses of solid modeis. A few other laser
applications to gasdynamic testing are proposed, including
heterodyne detection of two laser lights to analyze an inter-
ference of light wave with a plasma Author

N86-216563# Ohio State Univ. Research Foundation, Columbus.
Antenna Lab.

STUDIES IN PARTIAL COHERENCE AND NONLINEAR
OPTICS
John G. Meadors {Ph.D. Thesis}) 30 Nov. 1964 111 p refs

{Contract AF 33(657}-10824)
(Rept.-1579-17;, AD-460733)

Two important topics in physical optics are considered:
optical coherence, and nonlinear interaction of light waves
in dielectrics. The conditions on the optical fields necessary
for ergodicity are specified. The detector response is found
to be of fundamental significance in the interpretation of
experimental resuits. The interpretation of information.
obtained in typical experiments, on the coherence properties
of an optical field is discussed. A quantum mechanical de-
scription of interference phenomena between independent
laser sources is given. It is shown that coherent states of the
radiation field. which are not energy states. give rise to in-
terference effects whose description formally corresponds
to the classical treatment of the fields. If the state of the
radiation field corresponds to mixed energy states. the inter-
ference is due to the intensity correlation at two space-time
points. The importance of crystal orientation in the achieve-
ment of nonlinear interactions in dielectrics is discussed and
demonstrated through the analysis of realistic experiments.
A theory of nonlinear interactions in dispersive dielectrics
is given, in which beam divergence and frequency spread
in the laser fields are treated. The results of the analysis
specify the limitations of the plane-wave theory. The role of
coherence on nonlinear interactions is considered. Author

N66-21664# Ohio State Univ. Research Foundation, Colum-
bus. Antenna Lab.

A STUDY OF THE FOCUSING AND COLLIMATION PROP-
ERTIES OF THE PULSED MULTI-MODING RUBY LASER
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Neil R. Kilcoyne (M.S. Thesis) 31 Dec. 1964 52 p refs
{Contract AF 33(657)-10824)
(Rept.-1579-19; AD-460461)

Classical coherence theory as presented by Wolf with the
modification proposed by Neugebauer is used to mathemati-
cally and experimentally describe the collimation and focusing
of the time averaged intensity of pulsed multimode laser radia-
tion. Measurements of the double-slit Fraunhofer pattern and
the near- and far-zone intensity patterns were made on two
pulsed ruby lasers by both still and streak photography to
examine the spatial coherence and the collimation of the
beam. Results showed that the time-averaged collimation and
focusing characteristics of the beam can be treated as the super-
position of noncoupled spatially coherent modes. Author

N65-21555# Ohio State Univ. Research Foundation, Colum-
bus. Antenna Lab.

TEMPORAL DEPENDENCE IN LASER-INDUCED GAS DIS-
CHARGES

R. G Tomlinson 15 Mar. 1965 14 p refs

(Contract AF 33(615)-2287)

(Rept.-1935-2; AD-460460)

This report investigates the temporal dependence of
laser-induced gas breakdown. A correlation is observed be-
tween the laser pulse amplitude and gas pressure and the
time interval from the initiat incidence of the pulse until a
visible discharge occurs. This time interval can be so great that
the visible discharge occurs when the intensity of the laser
light in the focal region is only a fraction of what its peak
intensity had been previously when no discharge occurred.
These observations are consistent with the assumption that a
small initial ionization (possibly caused by multiphoton ab-
sorption) grows to visible discharge densities in a cascade
process involving electron-ion and electron-neutral molecule
collisions in the presence of the laser field. Author

N65-21668# Raytheon Co., Waltham, Mass. Research Div.
INVESTIGATION OF CERTAIN BASIC PROBLEMS IN
SOLID STATE AND GASEOUS OPTICAL MASERS Final
Report, Dec. 1, 1963-Sep. 30, 1964

C.Tang Nov. 1964 134 p refs

{Contract AF 19(628)-3862)

(S-702; AFCRL-64-946; AD-612707)

This report gives results of an experimental and theoreti-
cal investigation of the spectral and transient characteristics
of solid-state and semiconductor lasers and also a theoretical
study of the nonlinear interaction of coherent lightwaves due to
the higher order coherent Raman effects. It includes also a
description of the detailed results obtained in a successful
attempt at improving both the output spectra and the spiking
characteristics of ruby and CaWO4.N03+ lasers and some
preliminary experimental results of higher order coherent
Raman processes confirming that volume amplification of
coherent lightwaves via the Raman processes have been ob-
served. TAB

N65-21673# Sperry Gyroscope Co., Great Neck, N. Y. Radia-
tion Div.

DESIGN CRITERIA STUDY FOR HIGH POWER HIGH
VOLTAGE RESEARCH FACILITY Final Engineering Re-
port, 1 Jul. 1963-30 Sep. 1964

Oct. 1964 74p

{Contract DA-36-039-AMC-03199(E})

(EB-5288-0536. AD-458408)

A survey was made of the anticipated requirements for
high-voltage. high-power, and high-energy research facilities
during the 1970 decade. The areas surveyed include high-
power radar and communication components, lasers, plasmas,
etc. A preliminary design of a facility to meet these needs was
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made. The faciity includes a 500-kV 10-A dc power supply,
a 6.25 x 108- joule energy storage bank. a 1000-kV dc high
potential tester, modulators. rf drivers, microwave resonant
nngs. etc. An economic analysis of the initial facility cost and
the annual operating costs has been made. and a complete
schedule for the facility construction is presented. Author

N65-21891# Conductron Corp.. Ann Arbor, Mich.
COHERENT LIGHT INVESTIGATION, VOLUME Il

G. Cochran. L. Cutrona. A. Ingalls, |. Kay. A. Sabersky et al
Wright-Patterson AFB. Ohio. ASD, Oct. 1964 111 p refs
{Contract AF 33(615)-1014)

(D-5210-72-T80-110. AD-610082)

A new theory is presented for analyzing optical systems
in terms of transfer functions and optical systems employed
normally with coherent light. Aiso, the general theory of holo-
grams and complex spatial filters are discussed. The produc-
tion of two- and three-dimensional holograms using coherent
light. and its implications for synthetic antenna applications,
complex filters. matched filters, and general filtering systems
are described. Practical details on experimental results are
also given. Discussions are presented on the use of a laser for
measurements of target acceleration and rotation rates and on
the problem of testing large reflective optics. Author

N65-22027% American Optical Co.. Southbridge, Mass. Re-
search Div

PREPARATION OF PLATINUM-FREE LASER GLASS Semi-
Annual Technical Report, 1 Aug—31 Dec. 1964

W. R Prnndle. G A Granitsas. and C G. Silverberg [1964]
37 p refs

(Contract Nonr-4656(00): ARPA Order 306-62)

(SATR-1. AD-457331)

Results are reported of a development program on an
all-ceramic meliting system for the production of a moderate
amount of high quality. platinum-free, laser glass in a batch
or semicontinuous manner utilizing high purity corrosion
resistant ceramics. effective stirring, and some form of cast-
ing technique. Also reported are resuits of studies on the im-
provement of platinum for use in laser production without
causing inclusions. Design specifications such as maximum
absorption. glass composition, refractive index. absence of
metallic inclusions. and absence of striae, are described. S.C.W.

N65-22072# Ohio State Univ. Research Foundation, Columbus.
Antenna Lab.

BREAKDOWN OF ARGON BY NEODYMIUM AND RUBY
LASER PULSES

R. G. Tomlinson, E. K. Damon, and H. T. Buscher 28 Jan.
1965 9p refs

(Contract AF 33(615)-2287)

(Rept.-1935-1; AD-460459)

This report contains the first reported quantitative data on
gas breakdown by radiation from a Q-switched neodymium laser.
A comparison of the power densities required to produce break-
down in argon with a ruby laser pulse and with a neodymium
laser puise show larger breakdown power densities at the
ruby frequency. The average breakdown densities at the two
frequencies strongly indicate a frequency cubed relationship
between the breakdown power density and the frequency of
thelaser radiation. Author

N65-22139# Rochester Univ., N. Y. Inst. of Optics

A STUDY OF THE EMISSION FROM A TRAVELING WAVE
RUBY LASER

Claude B. Smoyer (M.S. Thesis) Nov. 1964 87 p refs
(Contract AF 19(628)-2360)

(AD-810865)
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N65-22250

Theoretical predictions have indicated that spectral nar-
rowing of the emission from a ruby laser should occur for a
traveling wave laser cavity. Evidence of such spectral narrow-
ing is presented. A comparison of equivalent traveling and
standing wave cayjties shows that for similar excitation, spec-
tral narrowing of better than a factor of four can be achieved.
However. muitimoding in this experimental arrangement is
still strongly evident. Results of preliminary experiments in
Q" switching the traveling wave cavity are also presented.
These results are inconclusive. but do show the need for a
more sophisticated experimental procedure for obtaining
optimum results from a Q" switched traveling wave laser
cavity. Author

N65-222104 Electro-Optical Systems. Inc., Pasadena. Calif.
OPTICAL SURVEILLANCE COMPONENT TECHNIQUES
Final Report, 22 Oct. 1962-22 Nov. 1963

Paul C. Fietcher. Mani L. Bhaumik, David L. Weisman, Burt L.
Cooke. David L. Fridge et al Griffiss AFB, N.Y., RADC. Jan. 1965
173 p refs

(Contract AF 30(602)-2914)

(RADC-TDR-63-557. E0S-3460-Final: AD-612359)

The techniques and components necessary for the imple-
mentation of an optical Doppler surveillance system are dis-
cussed. Specifically. the requirements of an optical transmitter
are set down. Efforts to use chelates to achieve both a gaseous
narrow band oscillator and a high power amplifier are described.
The description of lasering action in several chelates of europium
isincluded with the theory of why some chelates lase and others
do not. The incorporation of an oscillator and an amplifier into
atransmitter is described using Nd:CaWO, as the oscillator and
Nd glass as the amplifier. Gains of 10 dB were achieved in a
single-pass amplifier. which is 8 inches long and pumped with
6000 joules. The problems of isolation of the oscilistor and
ampilifier are disc d. and a breadboard mode! of a Faraday
isolator using flint glass was buiit with greater than 30-dB iso-
lation and less than 1-dB insertion loss. The problems of opti-
cal heterodyne receiving are discussed. Measurements on
mono-moding of lasers, stability and stabilizing of lasers, modu-
lation of lasers by end reflectors variation, for both amplitude
and frequency modulation are discussed. A description of a pos-
sible wideband heterodyne receiver is presented. Measurements
are made using a 1 to 2 Mc/second Kerr cell amplitude modu-
iator as a target simulator. Author

N65-222214# Air Force Cambridge Research Labs., Bedford,
Mass. Terrestrial Sciences Lab.

A COMPENDIUM OF PAPERS IN THE FIELDS OF GE-
ODESY AND PLANETARY GEOMETRY PREPARED AT
AFCRL DURING 1963 Special Reports No. 18

Owen W. Williams, ed. Jan. 1965 178 p refs

(AFCRL-65-14; AD-611003)

This compendium presents a series of selected technical
papers prepared by scientists of Air Force Cambridge Research
Laboratories during 1963 in the fields of geodesy and planetary
geometry. These papers describe research activities in the
areas of satellite geodesy, airborne gravimetry. instrumenta-
tion calibration via satellite, laser geodesy. land gravity in-
strumentation and programs, and selenodesy {geodesy of the
moon), illustrations show recent geodetic instrumentation
developments and technique configurations. Author

N66-22260# Westinghouse Eiectric Corp.. Baltimore, Md. Sur-
face Div.

INVESTIGATION OF GAS IONIZATION PHENOMENON
AT OPTICAL AND IR FREQUENCIES Second Interim Tech-
nical Report, 11 Aug.~11 Dec. 1964



N65-22274

Vincent Dovydaitis, Jr.
86 p refs

{Contract AF 30(602)-3332)
(RADC-TR-64-568; AD-612498)

The status of the work on ruby laser induced gas ioniza-
tion is reported. Experimental measurements of the focused
spot diameter, breakdown emission, ionization times, and
nonattenuation ionization are presented. The theoretical study
results obtained to date in the areas of nonlinear ionization
initiation and the extension of the microwave breakdown theory
are discussed. Author

Griffiss AFB. N. Y, RADC. Feb. 1965

N65-22274# Westinghouse Electric Corp..
Research Labs.

VAPORIZATION OF MATERIALS BY Q-SPOILED LASER
PULSES FOR SPECTROSCOPIC ANALYSIS Scientific Re-
port No. 1

P F. Browne 24 Aug. 1964 15 p
house Res. Memo 64-9Ci-155MI
{Contract AF 19(628)-4184)
(AFCRL-64-871. AD-613536)

This report is a preliminary theoretical analysis of the
vaporization of materials by focused high intensity radiation
and of the optical emission and absorption properties of the
resulting vapor. Author

Pittsburgh, Pa.

refs Revision of Westing-

N65-22300 Army Electronics Labs.. Fort Monmouth, N. J.
DIRECT MODULATION OF A He-Ne GAS LASER

Ernst J. Schiel /n Army Dept. Army Sci. Conf. Proc., Vol. l
[18965] p 321-329 (See N65-22275 12-34)

Experiments were performed with two different types of
He-Ne lasers. The first set of experiments was taken with a
laser with confocal mirror configuration emitting in the near
infrared at 11530 A. Pump power threshold for stimulated
emission was 17% of the maximum pump power and the
length of the plasma column was 35 cm. By modulating the
pump power between threshold and maximum, 100% ampli-
tude modulation was achieved. The second set of measure-
ments was made with a laser with hemispherical mirror ar-
rangement emitting in the visible part of the spectrum at
6328 A. For modulating experiments the pump power was
adjusted to a certain carrier level (bias) and then a modulation
of 1 kc was applied upon this bias. A completely sinusoidal
light modulation resuited if only a small percentage of pump
power was modulated. Details of the experiments and the
characteristics of both lasers are given. An experimental com-
munications system for one audio channel was built by sim-
ply modulating the transmitter as it was originally designed.
The receiver consists of the same photodiodes used during
the experiments backed up with sufficient amplification to
drive the speaker. E.E.B.

N6B.22323# Spectra-Physics, Inc.. Mountain View, Calif.
HIGH POWER GAS LASER IN THE VISIBLE Quarterly Prog-
ress Report, 1 Oct.—30 Dec. 1964

Arnold L. Bloom and Jerald E. Rosemblum [1964] 31p
(Contract DA-28-034-AMC-00194(E))

{QPR-2; AD-613197)

Experimental results are reported for cw operation in
argon and krypton as a function of magnetic fields. These ex-
periments were performed in a tube 1.5 mm in diameter and
28 cm long. A comparison is made between the results ob-
tained with internal mirrors and those obtained with Brewster
angle windows. Experiments were carried out on mixtures
of gases to determine whether certain types of mixtures en-
hance the power output of given laser transitions, and whether
two laser gases could be made to operate simultaneously.
It was found that in the former case the addition of mercury
or neon to krypton enhanced laser operation in krypton, but
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that in the latter case mixtures of krypton and argon did not
provide stable discharges. Spectroscopic experiments in argon
and krypton lasers verified the 14 and L2 relationships at moder-
ate powers and indicated that substantial resolution of Zee-
man components occurs in magnetic fields of the order of 1000
gauss. Author

N65-22518# Purdue Univ., Lafayette. Ind.
tronics Lab.

D. C. POLARIZATION IN A NONLINEAR DIELECTRIC
MEDIUM AT OPTICAL FREQUENCIES Semiannual Tech-
nical Summary Report No. 1, 1 Apr.-31 Dec. 1963
Mahadevan Subramanian and A. K. Kamal Feb. 1964 93 p
refs

(Contract Nonr-1100(24); ARPA Order 306-62; Proj. Defender)
(TR-EE-64-5; AD-433218)

The dc polarization that is developed in a nonlinear dielectric
medium when a high intensity laser beam propagates through
is investigated. The ncnlinear dielectric medium chosen is crys-
talline quartz. The relationship between laser intensity and dc
polarization is established mathematically for two cases of
propagation. The linear relationship between the laser intensity
and the dc voltage output of the quartz detector is verified.
The possibility of using this principie to build a transmission
type of meter for measuring power in high power laser pulses
is presented. Author

Quantum Elec-

N65-22702# Space Technology Labs.. Redondo Beach, Calif.
RESEARCH OF LASER PUMP AND ENERGY STORAGE TECH-
NIQUES

F. N. Mastrup, R. F. Wuerker, and J. J. Caldwell. Jr. Feb. 1965
133 p refs

{Contract AF 33(615)-1072)

(AFAL-TR-65-22: AD-611771)

A fast high radiance ablating laser pump of novel design
has been constructed and its radiative characteristics have been
determined. Performance of the lamp for exciting a ruby crys-
tal of 0.580-in. diameter and 8-in. length has been estab-
lished. Total stimulated emission energies in the range 10 to
30 joules. depending on individual rods. have been verified.
Laser energy was emitted in times near 26 microseconds.
The stimulated emission pulse consisted of a series of spikes
highly regular with respect to their mutual separation and
peak power. Maximum measured peak spike power was 25

X 1 000 000 watts. Author
N66-22732# ArmyDept.. Washington, D. C.
ARMY SCIENCE CONFERENCE PROCEEDINGS. vOL-

UME |: PRINCIPAL AUTHORS A THROUGH H
{1964] 526 p refs Conf. held at U.S. Military Acad., West
Point, N. Y., 17-19 Jun. 1864
(AD-611432)

Papers given at the Army Science Conference are pre-
sented arranged by principal authors A through H. For indi-
vidual titles see N65-22733-N65-22765.

N66-22742 Army Electronics Labs., Fort Monmouth, N. J.
THE USE OF INTENSE PINCH DISCHARGES FOR LASER
ILLUMINATION

R.G.Buser. J. J. Kainz, and J. J. Sullivan /n Army Dept. Army
Sci. Conf. Proc., vol. | [1964] p 121-134 refs (See N65-
22732 12-34)

Two types of gas discharge are studied as light sources
for use in optical pumping of laser materials:. the types are
theta pinch without electrodes, and linear pinch with elec-
trodes. Experimental results show that pinch discharges can
be used effectively as light pumps which are free of certain
limitations characteristic of the standard light sources for
optical pumping. It was found that high repetition rates are
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obtainable for certain military applications. The fast pinch
discharge mechanism also may eliminate the need for mechani-
cal or electronic Q spoiling. in testing ruby. terbium. and neo-
dymium as laser materials, it appeared that the light source
must be tailored for optimum performance. It may be possi-
ble to develop new laser materials which match the proper-
ties of pinch discharges. J.MD.

N65-22759 Army Electronics Labs.. Fort Monmouth, N.J.
RUBY LASER WITH VIBRATING REFLECTOR
E. A. Gerber and E. R. Ahistrom /n Army Dept. Army Sci.
Conf. Proc.. Vol.1 [1964] p 375-389 refs (See N65-22732
12-34)

from observations of the character of the temparal out-
put of the ruby laser and of the energy output influenced by the
vibrating mirror, it was concluded that the Statz—de Mars theory
is based on the assumption of the existence of a single mode
in the cavity and predicts equally spaced spikes with expo-
nential decay. The vibrating mirror provides a means for ob-
taining single mode operation in a solid state laser. However,
recent results show that spike patterns do not necessarily in-
dicate single-mode operation. It was shown that spiking is
completely regular at lower pumping levels and loses some
of its regularity at higher pumping levels. This fits well into
the single-mode picture. since higher pumping energy causes
the appearance of more modes in the é@vity. Further, the
dominant axial mode has the iowest losses in the cavity, and
higher order longitudinai and transverse modes have increas-
ing losses. If higher order modes are suppressed by the vibrat-
ing mirror, more energy will be dumped into the low-loss
dominant mode and the efficiency of the laser will 'inc;e;sg.

N65-22851# Ohio State Univ. Research Foundation, Columbus.
Antenna Lab.

MULTIPHOTON BREAKDOWN TRIGGER

R. G. Tomlinson 18 Mar. 1965 14 p refs

(Contract AF 33(615)-2287)

(Rept.-1935-3. AD-461481)

The conditions under which multiphoton ionization couid
trigger the breakdown of the noble gases subjected to ruby laser
radiation are derived. The relative ionization rates in these gases
are dependent an pressure and focal volume, as well as photon
flux. The specific prediction is made that for sufficiently low
pressure. small focused spot size. and smail focal volume the
relative ease of initiating breakdown in argon and neon should
be reversed. Author

NB5-228794# Naval Ordnance Test Station. China Lake, Calif.
Test Dept.

DESIGN FOR A LASER RANGEFINDER

T. G. Bergman Dec. 1964 72 p refs

(NAVWEPS-8674; NOTS-TP-3724; AD-611001)

In order to design a laser rangefinder, it is necessary to
predict the effect that a change of any variables will have on
the expected performance. Preliminary aspects of the overall
design are discussed giving a general background in the cur-
rent state of the art. A derivation of the relationship between
the parameters in what is generally called the range equation
is shown. Methods for determining the parameters are pre-
sented and it is shown how the parameters affect the per-
formance specification. The range equation is computed and
the design for a rifle rangefinder is presented. The rifle range-
finder is a portable instrument designed to be mounted on a
rifle in place of the usual telescopic sight. It is extremely light-
waeight (less than 5 Ib) and sets the rifle to the correct elevation
semiautomatically. Author
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N65-22952

N65-22896# Minnesota Univ.. Minneapolis. Electrica! Engi-
neering Dept.

FIELD PATTERNS IN A RUBY LASER

R.R. Coilins and A. Hordvik {1963} 58 p refs

{Contract Nonr-710(61))

(TR-1; AD-612177)

Discussion is first given of the off-axis modes and of the
mode selection mechanism. Experimentally it is then shown
that radiation did appear at discrete angles with the axis,
but some modes that were expected to be seen were not ob-
served. Diffraction patterns were found and they are explained
as Fabry-Perot or Fraunhofer patterns. Surface patterns were
investigated. and there seemed to be a close connection be-
tween the asymmetric distribution of the active region and the
occurrence of off-axis modes. The axial and off-axis modes
were found to be polarized in the same plane within experi-
mental error. Threshold and delay times were investigated,
and good agreement was found between observed data and
approximated theoretical calculations. Finally it was found
that the intensity of the axial modes increases at a slower
rate with input energy when the off-axis modes start occurring.
A qualitative explanation is given for this. TAB

N65-22933# Technical Operations Research, Burlington.
Mass.

THE INVESTIGATION OF PASSIVE LASER Q-SWITCH-
ING Semiannual Summary Report, 1 Jul. 1963-1 Jan. 1964

J. 1. Masters, P. Kafalas, and E. M. E. Murray 31 Jan. 1964
11p

{Cor.cract Nonr-4126(00))

(TO-B-64-15; AD-609643)

The ability of organic blue dyes and dye solutions to func-
tion as possible laser Q-switch materials was studied. Victoria
Blue B dye was found to be a successful material when employed
as a thin film on an opticai fiat glass substrate. Resuits of
a comparison of switching speeds of Victoria Blue B film and
a synchronized spinning prism indicated that the giant puise
output in each was about the same. The effect of the dye film
outside the laser resonator was tested using a spinning prism
Q-switch setup. No real difference in puise height could be
measured. In view of the large number of available laser pho-
tons per dye molecule overwhelming the passive films, several
possible switching processes were studied. Results indicated
that a8 two photon process may occur that could contribute
to molecular dissociation. Several solutions, including Vie-
toria B Blue. were tested in acetone and chlorophyil in water.
A definite Q-switching effect was observed with both these
solutions: howaever, efficiency was considerably below that
of the dye film. The most efficient solution tested was Methyi-
ene Blue in water, which had a Q-switching efficiency about
five timaes greater than the other solutions. S.Cw.

N85-22952# Korad Corp.. SantaMonica. Calif.

INORGANIC LASER MATERIALS Interim Enginsering
Report, 1 Aug.~30 Nov. 1964

Wright-Patterson AFB, Ohio. AF Avionics Lab., 21 Dec. 1964
57 p refs

{Contract AF 33(615)-1967)

(AD-611416)

A study on the improvement of the crystal quality and
performance efficiency of two host unary oxides Gd;03 and
Lap03. and an evaluation of GdAIO3. MgO-Al;04, and BeO
‘Al203 as laser hosts are presented. Hybridized growth tech-
niques were also studied in order to cope with the manifold
problems associated with crystal growth of polynary oxides.
Emphasized in the study on the improvement of crystal qual-
ity and size are two phases aimed at (1) the attainment of
a higher level of purity in the starting material, and (2) the




N65-23135

attainment of a favorable heat balance which can be main-
tained under a steady-state condition of growth through a
time interval commensurate with the size of crystal desired.
A cation exchange purification method was developed for the
removal of rare earth impurities. Studies are reported on the
use of this method and other procedures in the separation of
the most common impurities in Gdy03. In conjunction with
the second phase, boules were grown (undoped powder),
1/4 0.0., for heat balance study and acquaintance with prob-
lems pertaining to the annealing of specimens on site. Results
of these studies are also reported. Spectroscopy. synthesis,
crystal growth, and sorption/deterioration data are presented
for the two host unary oxides and the host binary oxides.
SCw.
NB85-23136# General Electric Co., Schenectady, N. Y. Re-
search Lab.
SEMICONDUCTOR DEVICE CONCEPTS Scientific Report
No. @ (Final}
H. H. Woodbury, M. Aven, R. N. Hall, R. Baertsch, and F. K.
Heumann Nov. 1964 27 p refs
(Contract AF 19(628)-329)
{(AFCRL-64-1007; AD-611630)

CONTENTS:

SEMICONDUCTOR DEVICE CONCEPTS

1. DIFFUSION OF Se IN CdS AND ZnSe H. H. Woodbury
p 1-3 refs (See N65-23136 12-26)

2. SYNTHESIS AND PROPERTIES OF ZnSe-ZnTe MIXED
CRYSTALS IN N- AND P-TYPE FORMS M. Aven p 5-13
refs (See N65-23137 12-26)

3. FM JUNCTION LASER R. N. Hall and R. Baertsch
p 15-16 (See N65-23138 12-26)

4. THE PREPARATION OF GsAs,P;_, ALLOYS FOR
LASER APPLICATIONS F. K. Heumann p 17-21 refs (See
N65-23139 12-26)

N65-23138
Lab.

FM JUNCTION LASER

R. N. Hall and R. Baertsch /n its Semicond. Device Concepts
Nov. 1964 p 156-16 (See N65-23135 12-26)

The fm junction laser structures were assembied and tested.
Attempts to produce significant amounts of frequency modu-
lation have thus far been unsuccessful due to excessive photo-
currents in the modulating section. Author

Generai Electric Co., Schenectady, N.Y. Research

N86-23139
Lab.

THE PREPARATION OF GaAs,P;, ALLOYS FOR LASER
APPLICATIONS

F. K. Heumann /n its Semicond. Device Concepts Nov. 1964
p 17-21 ref {See N65-23135 12-26)

Studies were continued on the halogen transport synthesis
of GaAs and GaAs.P,.,. A number of GaAs ingots doped
with tellurium were made. No correlation between electrical
parameters and threshold currents was found. However, ma-
terial with high threshold currents appears to have a large
number of etch pits and cracks. This is also true for the
GaAs,Py., alloys. It thus appears that strains and imperfec-
tions in the crystals affect their laser behavior. Author

GeneralElectricCo., Schenectady.N.Y. Researcn

N65-23286*# Electro-Optical Systems. Inc.. Pasadena, Calif.
LASER BEACON STUDIES Final Summary Report, 30 Jun.—-
31 Oct. 1961

Paul C. Fletcher 31 Oct. 1961 49 p

(Contract NAS8-2439)

(NASA-CR-62616: EOS-1920-Final) CFSTI:

HC $2.00/MF
$0.50
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A description is given of the various components of a laser
beacon together with problems encountered. The weight of the
beacon proper for an uncooled system, excluding components
for synchronization, is estimated to be about 22 pounds. and
the volume about 650-cu in. Author

N65-23316# Massachusetts Inst. of Tech., Cambridge. Dept.
of Geology and Geophysics

OBSERVATIONS OF LIGHT SCATTERING IN SEA WATER
Athelstan Frederick Spilhaus, Jr. (Ph.D. Thesis) Feb. 1965
246 p refs

(Contract Nonr-1841(74))

(AD-610126)

Combination of theoretical curves of the volume scatter-
ing function for several different monodisperse systems of
Mie scatterers shows that. in a polydisperse system, the total
scattering coefficient is determined by scattering at small
angles to the direction of the incident beam; as particle sizes
Increase. rise in the volume scaitering function at smaii angles
increases. A method was devised to study shape of the volume
scattering function for various types of sea water. Samples
from surface waters and at depths up to 2000 meters were
taken between Woods Hole and 26°N, 63°W. Water in the
Sargasso Sea was found to have a significantly different scat-
tering function from that of the slope and coastal waters. In a
thermail front south of Bermuda the water along one isotherm
was different from the average of that on either side of it. The
total scattering coefficient showed banding on the continental
shelf. The thermohaline front that exists on the edge of the
shelf in winter is marked by a threefold change in the magni-
tude of the scattering. Using a laser as light source, forward
scattering measurements were made to obtain relative total
scattering. A continuous track was made between Woods Hole
and Port Lewis. Mauritius. in the proximity of land twofold
fluctuations of scattering in a range approximately three times
higher than the nearly constant values found in mid-Atlantic
were observed. Some fluctuations of the open sea values in
the Atlantic were associated with thermal changes. Author

N66-234354 Library of Congress, Washington, D. C. Aero-
space Technology Div.

GIANT LASER PULSES WITH A PHOTOCHEMICAL SHUT-
TER

John G. Kourilo /n jts Foreign Sci. Bult, Vol. 1. No. 5 May
1965 p 21-23 refs (See N65-23432 13-34)

A review is presented of two Soviet studies on the role of
metal-phthalocyanines in producing giant pulses from a ruby
laser. A recent Soviet study established the effect of various
metal components and concentration of the solutions on the
characteristics of the laser pulses. Bleaching of the solutions
by the coherent laser emission was interpreted as the result of
accumulation of pigment molecules in the metastable (triplet)
state. Author

N65-23491# Texas Univ., Austin.
search Lab.

QUANTUM ASPECTS OF ELECTRICAL SCIENCE
Report, 1 Apr.—30 Sep. 1964
Arwin A Dougal 1 Oct. 1964
(Grant AF-AFOSR-487-64)
(AFOSR-65-0248; AD-611338)

Quantum Electronics Re-
Final

104 p refs

CONTENTS:

1. CHARACTERISTICS OF COUPLED OPTICAL RESO-
NATORS R. B. Allen and A. A. Dougal p 1-25 refs (See
N65-23492 13-16)

2. THERMAL PINCHING AT LOW FIELDS IN N-TYPE
GERMANIUM D. K. Ferry and A. A. Dougal p 26-33 refs




(See N65-23493 13-26)

3. EXPERIMENTS IN DIFFRACTION IMAGING OF
COHERENT LIGHT IN THE MICROSCOPE W. H. Carter and
A A Dougal p 34-60 refs (See N65-23494 13-16)

4 OUTPUT CHARACTERISTICS OF A HE-NE OPTICAL
MASER OPERATING AT 339u R. B. Ailen and A. A. Dougal
p 61-75 refs (See N65-23495 13-16)

5. A TIME RESOLVED STUDY OF SECOND BREAK-
DOWN IN SILICON SWITCHING TRANSISTORS D. K. Ferry
and A. A Dougal p 76-83 refs {See N65-23496 13-26)

6 POPULATION INVERSION AND OPTICAL MASER
OSCILLATIONS IN MOLECULAR GASES R. B. Allen and
A. A Dougal p 84-91 refs (See N65-23497 13-16)

N65-23492
search Lab.
CHARACTERISTICS OF COUPLED OPTICAL RESONATORS
Raymond B. Allen and Arwin A. Dougal /n its Quantum Aspects
of Elec. Sci. 1 Oct. 1964 p 1-25 refs (See N65-23491
13-16)

The characteristics of coupled resonator systems were
studied experimentally and analytically. It was observed that
three different situations prevait depending on the degree of
coupiing between the resonators. The degree of coupling may
be specified in terms of a coupling factor ¥y such that 9 é
R3/Ry where R, is the reflectivity of mirror M,. The three
situations which prevail may be noted as weak coupling (y ~0}.
intermediate couphng (y~1), and strong coupling {y> >1).
Weak coupling is approaching the situation where the external
mirror M3 is absent from the system. ie. R3=0. For this
condition experimental results confirmed that the laser output
beam is unchanged by slight variations in the optical path
length of the external resonator. Strong coupling is approach-
ing the situation where the common mirror M is absent from
the system. ie.. Ry = 0. Slight variations in the external reso-
nator optical path again do not modulate the output beam
intensity but change the frequency of oscillation. For intermedi-
ate coupling. interference effects dominate and the laser out-
put intensity is effectively modulated by small variations in
the externa!l resonator optical path length. EEB.

Texas Univ.. Austin. Quantum Electronics Re-

N65-23494
search Lab.
EXPERIMENTS IN DIFFRACTION IMAGING OF COHERENT
LIGHT IN THE MICROSCOPE
William H. Carter and Arwin A. Dougal /n its Quantum Aspects
of Elec. Sci. 1 Oct. 1964 p 34-60 refs (See N65-23491 13-16!
Several mathematical models of diffraction imaging are
discussed based on the solutions of Maxwell's equations.
The complexities of the mathematics require simplifying as-
sumptions about the light field. The form of light which lends
itself most readily to this treatment is a monochromatic. spatiatly
coherent, plane wave. Since this is very closely realized by a
gas laser beam. experiments in diffraction fmaging of coherent
light in the microscope were performed with a He-Ne gas phase
laser oscillating at the 6328 A line. This laser produces about
0.1 mW when operated with hemispherical interferometer
and about 1 mW when operated with confocal. A photomicro-
graph taken of the Fresnel diffraction pattern formed in the
object plane with laser illumination of the microscope sub-
stage condenser is shown. It was found that defocusing the
microscope did not destroy the image formed by laser light
nearly so readily as a conventional white light image. This effect
is shown ciearly by photomicrographs of sugar crystals illumi-
nated with both light sources. EEB.

Texas Univ., Austin. Quantum Electronics Re-

N65-23495
search Lab.

OUTPUT CHARACTERISTICS OF A HE-NE OPTICAL
MASER OPERATING AT 3.39u

Texas Univ., Austin. Quantum Electronics Re-
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N65-23722

Raymond B. Allen and Arwin A. Dougal /n its Quantum Aspects
ofElec. Sci. 1 Oct. 1964 p 61-75 refs (See N65-23491 13-16)
A study of the effects on the output power of gas mixture
ratio. total gas pressure, resonator geometry, and mirror re-
flectivities is reported for a He-Ne optical maser system operat-
ing at 3.39 microns. The primary purpose of the study was to
maximize the 3.39-micron output of the laser within the limita-
tions of the available mirrors. Among the characteristics observed
was the ease with which lasing action at 3.3%9u could be ob-
tained even where large losses were present. In order toc obtain
oscillation on a typical low gain line {(0.6328u) a stable reso-
nator configuration with low diffraction losses was required.
It has been observed that laser action takes place for mirror
separations of over 15 meters using a stainless steel plane
mirror and a 152-cm aluminized mirror. For this particular
system, any mirror separation over 152 cm corresponds to a
high diffraction loss unstable configuration. Substantial output
of a few milliwatts was obtained with this arrangement. The
power output was observed to go up when two plane mirrors
are used over this distance. The maximum output was 16 mW
for 10 usec duration puised and 10 mW continuous. Also,
2 mm Hg was the optimum pressure; the optimum ratio 5:1,

He-Ne; and plane-parallel the optimum mirror configuration.
E.EB.

N65-23497
search Lab.
POPULATION INVERSION AND OPTICAL MASER OSCIL-
LATIONS IN MOLECULAR GASES
Raymond B. Allen and Arwin A. Dougal /n its Quantum Aspects
of Elec. Sci. 1 Oct. 1964 p 84-91 refs (See N65-23491 13-16)
The laser system previously reported was fabricated.
Photograph and block diagram are included. The radius of curva-
ture was changed from 1.35 m to 2 m because of the ready
availability of the 2-meter mirrors. With a cavity separation
of 1.35 m. the 2-meter radius of curvature mirrors form a
stable system which makes more efficient use of the available
volume of active materiai than the originally proposed con-
focal system with only a slight increase in the anguiar aline-
ment requirements. Also, the peak reflectivity of the mirrors
was changed from 3371 A because of the difficulty encountered
in obtaining such mirrors. Another change in the original sys-
tem is the addition of a second variable leak valve and associated
glass bulb. This provides the capability of investigating the
laser characteristics of various gas mixtures. The details of
the construction of the cathode. anode. and pumping arrange-
ments are shown. E.EB.

Texas Univ., Austin. Quantum Electronics Re-

N65-23622# Army Missile Command, Huntsville, Ala. Elec-
tromagnetics Lab.

A LITERATURE SURVEY ON THE ATMOSPHERIC EFFECTS
ON THE PROPAGATION OF 1.06 MICRON LASER RADIA-
TION

Eddie L. Roy and George A. Emmons 8 Feb. 1965 58 p refs
(RE-TR-65-3; AD-461778)

A literature survey on the effects of the atmosphere on
laser energy propagation was performed. This memorandum
presents the results. Special emphasis is given to the spectral
region at 1.06 microns, since this is the region of interest
for LASAM system applications. Transmission, absorption,
scattering, and seeing effects are discussed for various weather
conditions. Author

N65-23722
ton, D. C.
THE ELECTRON BEAM IN MODERN VACUUM METAL-
LWURGY

Joint Publications Research Service, Washing-



N65-23723

B. Ye. Paton and B. A. Movchan /n its The Use of Electron
Beams and Laser in Ind. 4 May 1965 p 1-8 (See N65-23721
13-34)

The basic features of the electron beam heat source in
connection with a high vacuum are considered for their metal-
lurgical applications. Axial irradiation units and radial electron
beam heaters are widely used in electron beam melting for
obtaining pure niobium, tantalum, and many alloys based on
these metals, aswell as for refining and improving the properties
of molybdenum. hafnium, zirconium, cobalt, nickel, iron. and
copper. Electron beam refining of the indicated metals and
their alloys lowers their hardness more than double and sharply
increases their plasticity. it is concluded that the present
electron beam melting in a vacuum of 10™% to 10-% mm Hg
can be extended to a higher vacuum, thus inducing a higher
degree of refining. G.G.

N65-23723  Joint Publications Research Service. Washing-
ton.D. C.

THE INDUSTRIAL POSSIBILITIES OF LASERS

V.S. Zuyev /nits The Use of Electron Beams and Lasers in Ind.
4 May 1965 p9-16 (See N65-23721 13-34)

The capacity and applications of ruby and neodymium
glass lasers are discussed. The bundle of light radiated by
a laser can be focused onto an area determined by the focal
length of the focusing lens and the angle of divergence of the
laser beam. The diameter of the spot cannot be less than the
wavelength of the light beam used. A ruby laser produces a
diameter of 0.7 microns and the neodymium laser produces a
diameter of 1.06 microns. Laser-pumping lasers can convert
electrical energy directly into light with 20% to 30% coef-
ficiency. Of primary importance is the problem of stability
of lasers under the influence of superpowerful light impulses.
A laser machine was created and used to make a hole in a
diamond die in less than a fraction of a second, and lasers were
successfully used in the manufacture of contacts in miniature
semiconductor instruments as well as in emission analysis
of minerals. It was found that a laser with a huge impulse is
less effective for burning holes than a laser under ordinary
conditions, because the energy of the light impuise is ab-
sorbed by the plasmoid forming above the surface of a sub-
stance. G.G.

N66-23838# Library of Congress. Washington, D. C. Aero-
space Technology Div.

FOREIGN SCIENCE BULLETIN, VOLUME 1, NUMBER 4
Apr. 1965 71p refs

(AD-460286) CFST!: HC $3.00/MF $0.75

CONTENTS:

1. SOVIET LASER RESEARCH Charles Shishkevish
p 1-13 refs (See N65-23837 13-16)

2. COMBUSTION INSTABILITY IN LIQUID-ROCKET
AND AIR-BREATHING PROPULSION SYSTEMS Paul
Vantoch p 14-23 refs (See N65-23838 13-33)

3. RECENT SOVIET EXPERIMENTAL STUDIES ON
GAS DYNAMICS AND PROPERTIES OF GASES AT HIGH
TEMPERATURES Alexis Baratoff p 24-28 refs (See N65-
23839 13-33)

4. MORPHOLOGICAL FORMS IN HIGH POLYMERS
Boris Ofrossimow p 29-40 refs (See N65-23840 13-18)

NB85-24196# Corning Glass Works, N. Y.

GLASSLASERRESEARCH Semiannual Technical Report, Jul.—
Dec. 1964

R.D. Maurer, N. F._ Borrelli, M. E. Vance, G. E. Stong, S. D. Sims
(TRG. Inc.) et al 30Jan. 1965 99 p refs

{Contract Nonr-3833(00))

(AD-612964)

Efficient utilization of neodymium glass lasers is investi-
gated. Pump light damage to the cylindrical surface was due to
scratches and imbedded particles. This damage is eliminated
by chemical treatment of the surface. The mechanism of solar-
ization is delineated, and the problem eliminated by pump light
filtering with a minimal 15% loss in output. Improved perform-
ance was attempted by varying the external conditions. The
efficiency of various pump bands is given in detail for matching
light sources. Output is further maximized by varying the cavity
coupling. From these output coupling data the first dynamic
internal loss values for a near-perfect static medium are re-
ported. They are about three times as large as the static losses
A detailed investigation to find an accurate value of the gan
cross section {without assuming degeneracies) shows that a
straightforward spectroscopic study can yield this quantity
within a factor of two. Gain measurements in an amplifier are
determined for eventual translation. through the gain cross
section, into energy storage and real pump efficiency. Data
are given on the time-resolved distortion of a pumped rod to
determine the magnitude of this problem in preventing dif-
fraction-limited operation. Author

N65-243434# Autonetics. Anaheim, Calif. Research. Engineer-
ing. and Reliability Div.
OPTICAL LASER AMPLIFIERS
E. L. Steele and W. C. Davis 1 Jun. 1964 13 p refs Presented
at the IEEE 6th Region Ann. Conf., Sailt Lake City. 29 Jul
1964

A theoretical model for a laser amplifier is discussed in
which the excited electron density in a host laser material is
stimulated to radiate, thereby providing a source of optical
energy. The photon density in the laser material is described
by a continuity equation with this source term included and
a gain expression derived for an amplifier system. The theoreti-
cal model is then compared with experimental data taken on a
ruby amplifier driven by a Q-switched osciilator with stable
output. The properties of the oscillator are due, in part, to a
newly developed output coupler and a spinning rooftop prism
for Q-spoiling. The gain of the system described is found to
saturate at values between 5 and 7. This saturation appears
to be due to a saturation effect caused by complete pumping
of the system rather than being dependent upon the energy
input to the flash lamp pump. Author

NB6-24650  Joint Publications Research Service, Washing-
ton,D. C.
THE DIVERGENCE OF RADIATION IN A HELIUM-NEON
LASER
V. l. Makhorin and Ye. D. Protsenko /n its 1zv. VUZov: Radio-
phys., Vol. VII, No. 6, 1964 13 May 1965 p 256-260 refs
(See N65-24525 14-07) CFSTI: $7.00

An analysis of output radiation divergence in helium-neon
lasers with spherical reflectors is presented. Results of measure-
ments of the lower modes and modes of higher orders con-
firmed the fact that in resonators with spherical reflectors and
small diffraction losses, the quality factor can be increased by
increasing the distance between the mirrors without changing
the divergence. Also considered was divergence of single and
two-beam patterns. It is concluded that divergence of each mode
in a two-beam pattern is the same as that of similar ‘modes
generated under one-beam conditions. SCWwW.

N65-24689# Joint Publications Research Service, Washing-
ton, D.C.
BULGARIAN LASERS
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K. Kotsev 25 May 1965 5 p Transl. into ENGLISH from
Otechestven Front {Sofia}. 24 Mar. 1965 p 1-2
(JPRS-30232; TT-65-31073) CFSTi: $1.00
A brief history on the development of lasers is given and
the principle of forced radiation of energy through excited
atoms is examined. Their use for piercing solid materials in
machine building. in microelectronics, and as surgica! tools
in eye surgery. microbiology. etc.. are discussed. Application
of continuously operating gas lasers as radio transmitters,
in communications transportation, and for measurements. and
of small semiconductor lasers in physical research, electronic
computers, is also discussed. Future aspects of laser appli-
cations in photon rockets. charting a topographic moon map,
cybernetics, and in a laser rifie with a capacity of 10000 shots
which may biind at a distance of 1500 meters, are projected.
G.G.

N65-248364# Army Missile Command. Huntsvilie, Ala.
REDSTONE SCIENTIFIC INFORMATION CENTER LASERS
Gus J. Caras 30 Apr. 1964 41 p refs

(RSIC-195. AD-462245)

This state-of-the-art survey consists of a technical sum-
mary and a bibliography. The bibliography, which consists of
125 references and covers the period of 1 January 1963 to
31 December 1963. deals mostly with the subject of laser
pumping. The summary reviews other topics of laser tech-
nology, and includes a description of the various types of lasers
and their potentiat applications. Author

N65-24859
neering
PROBLEMS AND PROGRESS IN CONTROL OF THERMO-
?I%%LEAH FUSION FOR ELECTRICAL POWER PRODUC-
Arwin A. Dougal /n Okla. State Univ. Proc. of the 2nd Ann.
Energy Conversion and Storage Conf. Oct. 12-13, 1964
[1964] 8 p refs (See N65-24850 14-03) Available from Okla.
State Univ. $5.00

The basic principles of controlied thermonuclear fusion
are summarized. Also, ion cyciotron resonances and waves in
thermonuclear plasmas, and theta-pinch thermonuclear plas-
mas are discussed as representative of present day research.
Further, the Faraday rotation method of infrared maser diag-
nostics is presented. Comparison of fusion approaches of the
theta-pinch, pyrotron, stellarator. ion injection. and linear
pinch methods are compared. Results show that the theta-
pinch is an order of magnitude better than other approaches.
Theta pinches are the best established means of producing
plasmas with kilovolt energies, with at least short term sta-
bility, and with a plasma pressure comparable to that of the
magnetic field. In the theta-pinch, the plasma is heated and
contained by a longitudinal magnetic field produced by a high-
current single turn coil. E.EB.

Texas Univ., Austin. Dept. of Electrical Engi-

NB65-24968# American Meteorological Society. Boston, Mass.
RELAXATION OSCILLATIONS IN THE EMISSION OF RUBY
LASERS UNDER VARIOUS OPERATIONAL CONDITIONS
[RELAXATIONSCHWINGUNGEN IN DER EMISSION OPTI-
SCHER RUBIN-MASER UNTER VERSCHIEDENEN ARBEITS-
BEDINGUNGEN]
Kari Girs Bedford, Mass.. AFCRL, Jun. 1964 16 p refs Transl.
into ENGLISH from Z. Naturforsch. (Tubingen), v. 18a. no. 4,
1963 p 510-515
{Contract AF 19(628)-3880)
(T-G-215; AD-458887)

The variations of the emission of ruby lasers with changes
in resonator design and crystal temperature were investigated
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experimentally and theoretically. A survey of the feasible emis-
sion behavior under different conditions is presented. For ex-
ample, ruby, like certain other substances, can produce an
emission which does not consist of pulses but is osciilation-
free. Author

N65-251264# Lockheed Missiles and Space Co.. Palo Alto.
Calif. Electronic Sciences Lab.

PROGRESS REPORT, JANUARY-MARCH 1965

W. F. Main [1965] 293 p refs

(LMSC-6-75-65-10)

CONTENTS:

1. COHERENT LIGHT GENERATION W. Cuishaw, C. H.
Bazzill, J. A. Dahlquist, R. A. Early, L. B. Fowles et al 14 p
refs (See N65-25126 14-16)

2. ATOMIC PHYSICS: RAMSAUER SCATTERING D. E.
Golden, H. W. Bandel, and H. Nakano 10 p refs (See N65-
25127 14-23)

3. ION PHYSICS: INTERACTIONS OF |IONS, ATOMS,
AND SURFACES R. N. Varney, R. B. Johansson, and G. A.
Sinnott 1p

4, |ONIZATION COEFFICIENTS IN HYDROGEN L H.
Fisher, D. E. Golden, and H. Nakano 8 p (See N65-25128
14-24)

5. PROPAGATION OF ELECTROMAGNETIC WAVES
THROUGH PLASMAS R. M. Hill. G. F. Herrmann, S. J. Teten-
baum, and R. D. Whitmer 15 p refs (See N65-25129 14-25)

6. PRODUCTION AND STUDY OF A CESIUM PLASMA
IN THERMODYNAMIC EQUILIBRIUM L. H. Fisher, D. E.
Golden, and R. Johansson 10 p refs (See N65-25130 14-25)}

7. INITIATION OF ARC DISCHARGES IN THE NEIGH-
BORHOOD OF PLASMAS R.N. Varney and G. A. Sinnott 1 p

8. ELECTRONIC STRUCTURE OF CRYSTALS F. Her-
man, R. L. Kortum, C. D. Kuglin, and R. A. Short 4 p refs
(See N65-25131 14-26)

9. COLLECTIVE EXCITATIONS iN SOLIDS
Browne and T. O. Woodruff 2 p refs

10. SEMICONDUCTOR PHYSICS K. F. Cuff, M. R. Ellett,
R. B. Horst, E. R. Washwell, and L. R. Williams 3 p refs

11. SEMICONDUCTOR LASERS K. F. Cuff, F. A. Junga.
E. R. Washwell, and L. R. Williams 2 p refs

12. SPECTROSCOPY OF SOLIDS K. A. Wickersheim and
E. Anderson 2 p

13. ELECTRON SPIN ECHO RESONANCE D. E. Kaplan

M. E.

1p

14, RELAXATION TIME AND INTERACTION WITH
ULTRASONICS OF RARE EARTH IONS IN CaF; W. Dobrov
6 p refs {See N65-25132 14-26) -

15. RESONANCE IN ORDERED SPIN SYSTEMS P. E.
Wigen 4p refs

16. SHEAR AND LONGITUDINAL MAGNETOELASTIC
WAVES IN TRANSVERSELY MAGNETIZED RODS R. L Com-
stock and P. E. Wigen 4 p refs (See N65-25133 14-26)

17. MAGNETOELASTIC WAVE PARAMETRIC INSTA-
BiLITY ANALYSES R. L Comstock and E. R. Hansen 3 p
refs (See N65-25134 14-26)

18. WAVE NUMBER DEPENDENCE OF SPIN WAVE
RELAXATION IN YTTRIUM IRON GARNET R. L. Comstock
3p refs

19. SPATIAL VARIATION OF THE MAGNETIZATION
ACROSS A FERROMAGNETIC THIN FILM IN THE BETHE-
PEIERLS-WEISSAPPROXIMATIONJ.J. Pearson 4p

20. MAGNETIC MATERIALS D.Wickham 1p

21. FERROELECTRICS R. M. Hill, S. K. ichiki, and J. G.
Littie 6 p refs (See N65-25135 14-26)

22. SUPERCONDUCTIVITY N. Kusnezov 3 p

23. THEORETICAL INVESTIGATION OF FORCES BE-
TWEEN DIPOLE ARRAYS N. Kusnezov 17 p (See N65-
25136 14-23)
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24. EXPERIMENTAL INVESTIGATION OF FORCES |IN
MAGNETIC DIPOLE ARRAYS S. R. Hawkins and J. H. Harsh-
man 7 p ref (See N65-25137 14-23)

25 HIGH-FREQUENCY FERRIMAGNETIC PRESSURE
TRANSDUCER F.F. Stucki 3 p refs

26. THIN MAGNETIC FILM COMPONENTS P. S Castro
and F. F. Stucki 3p R

27. OXIDESEMICONDUCTORS R.A.Quinn, C. L. Fiedler,
W.M. Lilker, H. R. Kaiser, and R. B. Horst 3 p

28. OPTOELECTRONIC COMPONENTS W.D. Fuller, C. R.
Arnold, P. S. Castro, K. R. Morsette, and D. A. Vance 3p

29. MICROELECTRONICS R. A. Quinn, C. L. Fiedler,
H.R. Kaiser, W. M. Lilker, B. Papara, and S. Zurman 3 p refs

30. RELAXATION PROCESSES IN VISCOELASTIC
LIQUIDS G. C. Knollman, A. S. Hamamoto, D. O. Miles, and
G.C. Norstrom 8 p refs (See N65-25138 14-06)

31. RELAXATION SPECTROSCOPY FOR THE LIQUID

, and
G. C. Norstrom 8 p refs (See N65-25139 14-06)

32. WAVE PROPAGATION IN RANDOMLY INHOMO-
GENEOUSMEDIA G. C. Knoliman and J. J. Hartog 7 p refs
(See N65-25140 14-07)

33. IMAGE FORMATION IN A TURBID UNDERWATER
ENVIRONMENT A E. Brown, P. S. Green, and G. C. Norstrom
2p

34. ANOMALOUS PROPAGATION AND SIGNAL COR-
RELATION G. C. Knollman. J. J. Downing. J. J. Hartog. and
J. K. Parks 2p refs

35. LIBRARY SYSTEMS RESEARCH R. B. Whiteley, R. I.
Tanaka. D. L. Drew, O. Firschein, M. A. Fischler, and R. K.
Summitt 2p

36. LIBRARY-ADA REFERENCE RETRIEVAL D. L. Drew,
D. B. J. Bridges, Q. Firschein, E. E. Graziano, C. D. Satterfield,
M. R. Stark, and R. K. Summitt 2 p

37. MACHINEORGANIZATIONRESEARCH M.A.Fischler
and R. D. Merrill 4p

38. FACT RETRIEVAL O. Firschein. K. R. Gielow. R. K.
Summit, and G. T. Uber 2p

39. AUTOMATIC INDEXING: AN EXPERIMENTAL COM-
PUTER PROGRAM H. R.Jascke, L. L. Earl, and D. Smith 1 p

40. A SYNTACTIC-STATISTICAL METHOD FOR AUTO-
MATIC INDEXING L. L Earl 10p refs

41. RUSSIAN-ENGLISH INDEXING AND RETRIEVAL
H. R. Robison 4 p

42. OPTICAL CORRELATION OF INFORMATION F. F.
Fulton. Jr., D. G. Peterson, and W. G. Weis 4 p

43. RESOLUTION IMPROVEMENT OF AN OPTICAL
SYSTEM BY USING ROTATING RECTANGULAR APERTURES
H.P. Greinel 10 p refs (See N65-25141 14-14)

44. THE XPOP PROGRAMMING SYSTEM PROJECT
M. I. Halpern, W. H. Mead, and M. R. Stark 4 p refs

45. INTERVAL ARITHMETIC IN MATRIX COMPUTA-
TIONS E.R. Hansen and R. Smith 2p refs

46. MAGIC (MAGNIFICENT ALGORITHM GENERATOR
OF INDETERMINATE CAPABILITY) K. R. Gielow and G. T.
Uber 6 p

47. SEQUENTIAL MACHINE SYNTHESIS A. J. Nichols,
I 2p ref

48. BARBERPOLEOPTICAL CORRELATOR FOR SONAR
SIGNALS J. K. Parks 9p refs

49. AUDITORY DATA PROCESSING A. E. Brown. J. J.
Downing, and G. C. Norstrom 7 p refs

50. MICROFILM-VIDEO STORAGE TUBE DISPLAY
SYSTEM W.Y. Dere, W. G. Eppler, and N. S. Szabo 2 p

51. LMSC EXPERIMENTAL X-RAY FILM READER N. S.
Szabo, W. G. Eppler, and G. J. Spesock 3 p

52. INTERNALLASER MODULATION D.G. Peterson and
A. Yariv 5p refs

53. STUDIES OF DELAY-LOCK TRACKING FOR THE
AROD SYSTEM R.B. Ward and R. A. Dye 6 p ref

54. SPECIAL PURPOSE RADAR ALTIMETER H. V-

24

Hance. W. J. Burgess, W. J. Gill, and R. L. Rutter 4 p ref
55. COMMUNICATIONTECHNIQUES F. F. Fuiton, W. J.
Burgess. W. J. Gill. H. S. Tomlin, and W. G. Weis 10 p ref
56. LIGHT DIFFRACTION BY ULTRASONIC WAVES
H.V. Hance and J. K. Parks 7 p refs (See N65-25142 14-23)

N65-25126 Lockheed Missiles and Space Co., Palo Alto,
Calif. Electronic Sciences Lab.

COHERENT LIGHT GENERATION

W. Culshaw, C. H. Bazzill, J. A. Dahlquist. R. A Early, L. B.
Fowles et al /n its Progr. Rept.. Jan.—Mar. 1965 [1965] 14 p
refs (See N65-25125 14-34)

Progress on planar-type gas, confocal-type, and solid
state lasers is reported. A short He-Ne laser. with a reflector
spacing of 21.25 cm and operating at 1.153 microns, was
constructed. This reflector spacing gives a frequency separa-
tion of 706 Mc/sec between axia! modes and assures single-
mode operation under most conditions. The laser tube has a
bore of 3 mm and a discharge of 11.5 cm long, excited by
an rf-source at 52.5 Mc/sec. A solenoid of 3.2-cm diameter
and 14.6 cm long was placed around the laser tube for apply-
ing axial magnetic fields in the study of coherence effects due
to smal! axial magnetic fields. Also, a pulsed gas discharge
laser was made and operated simultaneously on six lines of
the Argon Il spectrum. The tube was 130 cm long with a bore
of 3 ¢cm and Brewster windows. The cavity length was 140 cm
and the reflectors have optimum reflectivity at 4500 and
5300 A. Further, a system for the study of magnetic fields in
continuously operating solid state lasers was assembled. This
laser uses Ny or supercooled liquid O as a coolant and a
1000-W tungsten lamp as an optical pumping source. An
yttrium-aluminum-garnet laser rod doped with Nd3+ was also
operated at room temperature. E.E.B.

N85-26191# Ohio State Univ. Research Foundation, Coflum-
bus. Antenna Lab.

PROPAGATION OF INTENSE LASER RADIATION
Engineering Report, 1 Jan. 1963-31 Dec. 1964

15 Apr. 1965 30p refs /ts Rept.-1579-20

{Contract AF 33(657)-10824)

(AFAL-TR-65-83; AD-461627)

Research directed towards investigating factors limiting
the transfer of laser radiation through real media is summarized.
Laser-induced gaseous breakdown is discussed. and some
measurements on the frequency dependence of this phenom-
enon are given. Parametric interactions of radiation and
matter are described, and 8 new type of Brillouin scattering is
observed. The coherence characteristics of spiking multimode
lasers are discussed. and the influence of the measuring tech-
niques on the measured coherence properties is examined.
Atmospheric resonance absorption is reviewed. and results
at specific laser frequencies are given. Related effort in labo-
ratory source and instrumentation development is described.

Author

Final

N65-25399# MassachusettsUniv.,Amherst. Polymer Research .
Inst.

A TECHNIQUE FOR THE STUDY OF SPHERULITE DE-
FORMATION LIGHT SCATTERING MOVIES

P. F. Erhardt and R. S. Stein 1 Dec. 1964 3 p ref

{Contract Nonr-3357(01))

(ONR-TR-77; AD-612489)

The use of a continuous wave gas laser, and of a high
speed motion picture camera as the detector to obtain a nearly
continuous set of light scattering photographs from a single
polymer sample of polyethylene, is described. The stretching
direction of the medium density polyethylene was along the
long axis of the film strip and the polarization directions were

perpendicular and parallel to the direction of stretch. Good



scattering pictures were obtained at camera speeds as high as
5400 frames per second and the change in H, scattering patterns
on the stretched sampie is ilustrated. G.G

N65-25537# Lincoin Lab.. Mass. inst. of Tech., Cambnage.
SOLID STATE RESEARCH. 1 OCTOBER-31 DECEMBER
1964
23 Mar. 1965 75p refs
{Contract AF 19(628)-500)
(ESD-TDR-65-31; AD-613961)

Topics covered are Solid State Device Research, Laser Re-
search, Materials Research, Band Structure and Spectroscopy
of Solids. and Magnetism and Resonance. Author

N65-25580# Air Force Systems Command. Wright-Patterson
AFB. Ohio. Air Force Avionics Lab.

PRECISION RANGE-GATED IMAGING TECHNIQUES Tech-
nical Report, Mar.-Sep. 1964

Don B. Neumann Jan. 1965 22p

{(AFAL-TR-64-278. AD-612790)

By properly delaying the 50-nanosecond shutter of an
image-converter camera with respect to a transmitted 60-nano-
second illuminating pulse from a Q-switched ruby laser, the
image formed may be limited to only those objects located in a
certain range interval. Using this technique, the visibility through
atmospheric scattering mediums, such as snow. may be
greatly increased. In addition. the use of the technique enables
range information to be added to an image. such as the elevation
contours in an aenal photograph Author

N65-25599* # National Aeronautics and Space Administration,

Washington. D C.

LASERS AND MASERS: A CONTINUING BIBLIOGRAPHY,

JANUARY 1962-FEBRUARY 1965

May 1965 283 p refs

(NASA-SP-7009) CFSTI: HC $2.50/MF $1.50 CSCL 20E
An annotated bibliography is presented which includes

studies on the research and development of lasers and masers,

their application to ranging and communications systems,

astronomy and optics, and metalworking. Also included are

studies on their physical and electronic properties, functions,

and performance. R.N.A.

N66-25688# American Optical Co. Southbridge, Mass. Re-
search Div.

NEOQYM[UM LASER GLASS IMPROVEMENT PROGRAM
T,d\ntcal Summary Report, 30 Jun. 1964-1 Jan. 1965

Richard F. Woodcock Apr. 1965 17 p refs

(Contract Nonr-3835(00); ARPA Order 306-64;
fender)

{TSR-5: AD-613963)

The birefringence effects of various oxides used in making
glass were studied to determine their feasibility in developing
other zero stress-birefringence glasses to be used for neodym-
ium laser glass. A series of glass compositions of both Pockels
type and non-Pockeis type glasses were examined for their
thermai coefficient of the index of refraction. their coefficient
of thermal expansion, and their stress-opticatl coefficient. The
observed data are being analyzed. It was feit, that an atherma-
lized laser system can be produced by counterbalancing the
index of refraction changes produced by stress with index
changes produced by temperature directiy. G.G.

Proj. De-
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N65-25734# GeneraiElectric Co.. Syracuse, N. Y. Heavy Miti-
tary Eiectronics Dept.

AROMATIC ORGANIC LASER DEVELOPMENT Final Report,
1 Apr. 1963-31 Mar. 1965

D. L Stockman [1965) 77 p refs

(Contract Nonr-4135(00): ARPA Order 306-62; Proj. De-
fender)

(AD-613295)

A theorstical analysis and experimental work is reported on
the development of a laser to produce coherent stimulated
emission in the blue-green region in a purely organic dopant
and host system. The theoretical analysis indicates that short
lived four-level fluorescent compounds are the most suitable
materials for this purpose. A total of four fluorescent compounds
The principal experimental efforts have included the develop-
ment of a suitable host material in which the absorbing and
scattering losses are kept to a minimum and an optica! pump
system capable of efficiently producing several megawatts of
absorbable peak power in a short time. An optically isotropic
polymer was developed whose properties appear to be suitable
as 8 host material for the fluorescent species. Two- optical
pumping systems were used: (1) a modified xenon lamp, and
(2} an argon theta-pinch lamp. Both of these systems were
used to pump the samples. Some gain was observed in a liquid
containing perylene as the active compound. This gain was
observed at 4710 A and probably due to preoscitlation “super-
radiance’” Gain in the fiuorescent compounds contained in the
polymer rods was not observed. N.EA.

N65-25782# Army Frankford Arsenal, Philadeiphia, Pa.
search and Development Directorate

EXPERIMENTAL STUDY OF NEODYMIUM DOPED GLASS
LASER

Alexander J. Casella Feb. 1965 58 p refs

(R-1748. AD-612885)

The effect of doping level and diameter of neodymium
glass rods and reflectivity of the output mirror on the thresh-
oid energy and output energy of the laser and discussed. Data
are presented on the energy output of glass rods having diam-
eters of 0.25 in.. 0.393 in., and 0.5 in. and doping levels of
1. 3. and 6% neodymium. in most cases. an output mirror
reflectivity of 62% gave the highest energy output. Maximum
output was obtained with the 1% doping, 0.5 in. diameter rod,
using a 62% reflecting mirror. Due to pitting of the rods. the
data were generally inconsistent and nonreproducible. Author

Re-

NB85-26851# Waestinghouse Electric Corp.. Baltimore, Md.
Aerospace Div.

DEVELOPMENT OF MILLIMETER AND SUBMILLIMETER
MASER DEVICES Interim Technical Report No. 6, 1 Nov.
1964-28 Feb. 1965

W.E. Hughes, C. R. Kremenek, and W. E. Richards [1965] 44 p
refs

{Contract AF 33(657)-10472)

(Rept.-490F; AD-612469)

During this reporting period, the major effort has been
directed toward the operation of masers in the absence of an
applied external magnetic field. The effort has been divided
into two specific areas: i.e.. 9.3 gc and 81 gc. Zero field masers
have been successfully operated in both areas and the déscrip-
tion of their operation comprises the bulk of this report. Each
maser is described in detail and the conclusions drawn from

exoeriments are given, Author
N65-26890# PEK Labs., Inc.. Sunnyvale, Calif.
LASER FLASH LAMP Semi al Technical § Y

Report, 30 Nov. 1963-1 Jun. 1964




N65-25901

C H. Keller. J. P. Moffatt, and G. O Harding {1964] 19 p refs
(Contract Nonr-4122({00). Proj. Defender)
(AD-613346)

An optimization study is presented on the development of
flash lamps for pumping laser rods. Two approaches are being
pursued, one uses an opacity measurement to determine the
advantages of doping the spectral output to select wavelengths
within the narrow pumping band. and the other is a brute force
series of trials in which lamps of sturdier than usual structure
are tested to their destructive limit. A variety of flash tube
forms are described. One form considered because of its
accuracy, consists of a single tube with parallel flat sides
from angles 0° to 60° and a metal aperture for light selection
A Claesson-type lamp is described and the results of its destruc-

tive testing are tabulated. R.N.A
NB65-26901# Eastman Kodak Co., Rochester, N. Y.
LASER MATERIAL STUDY Finai Report, 1 Jul. 1962-

30 Jun. 1964
Paul Mauer 22 Feb. 1985 25 P

{Contract Nonr-3834(00))
(AD-612459)

Three types of neodymium doped laser glass—a lanthanum-
barium borate. a lithium-sodium silicate, and a barium crown—
are compared because of their widely differing fluorescence
characteristics. The glasses were fabricated into rods, 1.27
cm diameter and 30.5 cm long. Fluorescence decay data,
optical quality data, output-input data, and output field pat-
terns are included. The fluorescence characteristics were less
significant than optical quality as a determinant in laser be-
havior. Author

Submitted for Pubiication

N65-26966# General Electric Co., Syracuse, N. Y. Electronics
Lab.

AROMATIC ORGANIC LASER DEVELOPMENT Quarterly
Report

David L. Stockman [1965] 5p

(Contract Nonr-4135(00); ARPA Order 306-62)

(QR-7; AD-612932)

Progress towards the development of a laser employing
fluorescent organic compounds is reported. A continuum
peaking in the range of 3500 to 4000 A was observed in
the argon-theta-pinch lamp spectral measurements. The ir-
radiance of the lamp continuum at its peak corresponds in
brightness to about 8000° to 10000° K blackbody. If the con-
tinuum were due to blackbody radiation, an 8000° K source
would peak at 3650 A and a 10000° K source at 2900 A.
Thus, it is not a clear cut case that the continuum is due to
black-body radiation. Bremsstrahlung and recombination radia-
tion are obvious possibilities. Also, on top of the continuum
were a multitude of very narrow, very intense lines correspond-
ing to atomic argon and to at least the first two ionized states
of argon. The maximum output of the lines and the continuum
was between 3000 A and 4500 A. making the lamp quite
suitable for pumping perylene. A rough estimate of the radiat-
ing efficiency was that 1% to 10% of the electrical power is
radiated as continuum between 2700 A and 5700 A. E.E.B.

N85-26016# Brown Engineering Co., Inc..
Research Labs.

FEASIBILITY STUDY OF A LASER FLOWMETER FOR
LOCAL VELOCITY MEASUREMENTS IN GAS FLOW FIELDS
J. W. Foreman, Jr., E. W. George. and R. D. Lewis May 1965
24 p refs

{R-149)

The Doppler shift in laser light scattered from smoke parti-
cles in a moving gas has been detected by optical heterodyne
techniques, thereby verifying the feasibility of a laser Doppler
flowmeter for measurement of local velocities in contaminated
gas flow fields. Author

Huntsville, Ala.
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N65-261274# Brown Engineering Co..Inc.. Huntsville, Ala. Re-
search Labs.

RAYLEIGH SCATTERING OF COHERENT LIGHT BY GASES
H. J. Watson, R. R. Mitchell, and J. R. Thornton Feb. 1965
40 p refs

{R-135)

This experiment is designed to study Rayleigh scattering
using laser light (6943A) and to determine if the laser can be
used as a diagnostic tool to determine scattering center den-
sity. The scattered light intensity from argon, oxygen, nitrogen
and air has been observed. The angular dependence of scat-
tered light intensity for different polarizations of the incident
laser beam has been observed for argon gas. and a linear
relationship between scattered intensity and pressure exists for
all gases studied. The relative differential scattering cross
sections for argon. nitrogen and oxygen has been determined
and compared with different theoretical predictions. The com-
bined resuits indicate that it is possibie to determine densities

within reasonable accuracy between one atmosphere and
ten microns under the conditions of this experimenta!l arrange-

ment. The problems of observations and the limitation of this
technique are discussed. Author

N65-26401* # Sylvania Electric Products. 1nc.. Waltham. Mass
Applied Research Lab
DEVELOPMENT OF AN OPTICAL SUPERHETERODYNE
RECEIVER Summary Report, Mar. 1964-Mar. 1965
R F Lucy,ed. 17 May 1965 97 p refs
(Contract NAS8-11588)
(NASA-CR-63393. F-4065-1)
CSCL 0O9F

This report describes the technical investigations periormed
during the design and development of an optical superheterodyne
receiver. The net result of this effort has produced a tested
design for a field model system. The investigations described
include the testing of an experimental over a 6000 foot path,
theoptics. photomixing. doppler frequency tracking. optical
frequency translation techniques and spatial alignment of
the received signal and local oscillator Author

CFSTI: HC $3.00/MF $0.75

N65-264264# Illinois Univ., Urbana. Electrical Engineering Re-
search Lab.

STUDIES IN QUANTUM AND SOLID STATE ELECTRONICS
Final Report

Paul D. Coleman etal 1 Feb. 1965 11 p refs
(Grant AF-AFOSR-272-63)

(1) Optical pumping in dark ruby: Attempts were made
to get maser action in the submillimeter region by inco-
herent optical pumping in a solid. The absorption of thermal
noise power in a microwave resonator by an appropriate crys-
tal therein is regarded as capable of changing the fluorescent
intensity in the crystal. The terminal level of the fluorescent
line must be one of the levels between which there is micro-
wave absorption. (2} Harmonic generation in HCN by multiple
quantum conversion: a traveling wave interaction in a 2.5-
meter section of RG 96/U waveguide containing HCN gas pro-
duced a peak power at 104.1 GC of 1.8 watts. (3) Submilli-
meter-wave spectroscopy: A submillimeter wave monochroma-
tor was designed and constructed that is capable of covering
the spectral region from 100 microns out to about 2.6 mm in
wavelength. (4) Mixing of laser light in a bulk photocon-
ductor, beat notes of 3 GC \were detected‘on production by
Fabry-Perot mode frequencies of a laser when mixed in a bulk
photoconductor and compared with previous results. TAB

NB56-266254# Lockheed Missiles and Space Co.. Sunnyvale,
Calif.

SOME LASER-SYSTEMS CONSIDERATIONS

G. M. Kerbyson 24 Jan. 1963 28p

(LMSC-704217)




The characteristics and limitations of lasers for applica-
tions in military and space systems are discussed. The state of
the art and projections of future developments in lasers
systems are also considered. and the feasibility of. and probiem
areas for. several general laser systems are indicated. Various
types of lasers discussed include crystal. glass. gas. liquid,
semiconductor. and quasi lasers. Transmission medium;
pointing and tracking requirements: power, weight, and volume
requirements; and information transmission are reviewed with
respect to systems applications. Other laser topics discussed are
laser noise, optical-radar, beam guidance, illumination, weapons,
undersea, communications, attituue control, power-energy
transmission, and data conversion applications. LS.

NG65-26878 Varian Associates. Beverly, Mass.
TIME AND FREQUENCY COMPARISONS WITH THE
ATOMIC HYDROGEN MASER
H. E Peters. J. Vanier, and R. F. C. Vessot /n Soc. Suisse de
Chronometrie Intern. Conf. on Chronometry. Vol. 1 [1964]
p 297-304 refs Sponsored by ONR (See N65-26657 16-14)
The fractionai relative stability data taken over several
months have shown the masers to be stable to well within
2 x 10712 R M S. vaiues taken over intervals of hours and tens
of seconds give fractional relative stability figures of 4.8 x 10~ 13
and 8.7 x 10~ 14, respectively. Drift effects of the order of
1 X 10712 are due to thermal effects of the cavity resonator.
Short term statistical fluctuations are predictable from _the
noise characteristics of the receiver. Cavity tuning by means
of the spin exchange relaxation processes completely cancel, in
the oscillating maser, the effect of pressure shift in frequency.
Maser frequency resettability using this method has been
found to be better than 5 x 10— 13, Improvements in maser
design resulting in longer lifetime and smaller size have re-
sulted in the construction of a production prototype occupying
4 square feet of floor space and 6 feet in height. Lifetime,
limited by the pumps, should be well in excess of two years.
Details of improvements in thermal controf circuitry are de-
scribed. Measurements of time comparison on the masers via
Loran "C" are outlined. Author

NG65-26679
wick (West Germany).
ON THE FOCUSSING OF ATOMIC BEAMS FOR HYDRO-
GEN MASERS [ZUR FOKUSSIERUNG VON WASSER-
STOFFATOMSTRAHLEN FUR WASSERSTOFFMASER]
Gerhard Becker and Bernd Fischer /n Soc. Suisse de
Chronometrie Intern. Conf. on Chronometry., Vol. 1 [1964}
p 305-316 refs In GERMAN; FRENCH and ENGLISH sum-
maries {See N65-26657 16-14)

The distnibution of the density of the beam at the site of
the detector has been calculated under the assumption of a
point source of hydrogen atoms and of a relatively short mag-
netic deflection system (which can be idealized like in the opti-
cal case by a thin lens). It is taken account also of the velocity
distribution of the atoms in the beam. The results are repre-
sented by approximation formuias. They suggest certain de-
sign principles for optimising the separation of the states in
the deflection system. Moreover the possibility to use annular
magnetic fields instead of six-pole fields for the separation
and focusing has been analysed. Author

N65-26681 Hewileti-Packara Co., Palb Aito, Calif.
A MODERN SOLID-STATE PORTABLE CESIUM-BEAM
STANDARD

Physi*alisch-Technische Bundesanstalt, Biuns-
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N65-26765

A.S Bagley and L. S. Cutler /n Soc. Suisse de Chronometrie
intern. Conf. on Chronometry, Vol. | [1964] p 333-352 refs
(See N65-26657 16-14)

A compact, solid-state cesium beam frequency standard
willbe described. The circuitry associated with the short beam
tube is designed to be highly reliabie. Size and power con-
sumption have been kept to a minimum, and the equipment
is designed to work from a 26 V d.c. power source so it may
be used on a standby battery source for clock applications. The
frequency synthesizer is in the main loop. The design is such
that the time scale in which the output frequencies of 5 mc,
1 mc. and 0.1 mc are expressed is easily changed by replace-

ment of a single component. Particular effort was given to the -

design of the synthesizer to keep the amplitude of spurious
frequencies sufficisntly low. logic circuitry is provided eo
that proper operation is indicated by a combination of lights.
In addition. metering of various circuits is provided. Absolute
accuracyis +6 X 10~17, making the standard useful as a preci-
sion clock. Authar

N65-26684 Czechoslovak Academy of Sciences, Prague.
RESULTS OF EXPERIMENT WITH 2 AMMONIA MASERS
[VERSUCHSRESULTATE MIT ZWEI AMMONIAKMASERN]
Uiktor Trkal /n Soc. Suisse de Chronometrie Intern. Conf.
on Chronometry. Vol. 1 [1964] p 365-373 refs In GERMAN:
ENGLISH and FRENCH summaries (See N65-26657 16-14)

This paper discusses the methods of tuning the cavity
by modulation of the ammonia pressure and by Zeeman modu-
lation. The influence of the design parameters of the apparatus
will aiso be discussed. Author

N65-26685 Besancon Univ. (France). Laboratoire de I'Hor-
foge Atomique.
THE USE OF THE ZEEMAN EFFECT ON THE 3.3-LINE
OF N“Hg [APPLICATION DE L'EFFET ZEEMAN A LA
RAIE 3-3 DE N'%H,)
M. Olivier /n Soc. Suisse de Chronometrie Intern. Conf. on
Chronometry, Vol. 1 [1964] p 375-382 refs In FRENCH:
ENGLISH and GERMAN summaries (See N65-26657 16-14)
Zeeman modulation of an ammonia Maser used as a fre-
quency standard gives a criterion for setting the frequency of
the cavity. The hyperfine structure of the 3.3-line gives a com-
plex dependence of the frequency of osciliation on the magnetic
field. We have studied this effect proving that nevertheless the
Zeeman effect can be used as a tuning criterion for a secondary
frequency standard. A precision of 10~ is achieved for the
measurements and the stability of the frequency depends only
on the resettability of the experimental parameters. Author

N65-26765# Naval Ordnance Lab.. Corona. Calif.
FOUNDATIONAL RESEARCH PROJECTS Quarterly Report,
Oct.-Dec. 1964

C.J. Humphreys 1 Mar. 1965 133 p refs

(NAVWEPS-8226: AD-613340)

CONTENTS:

1. OBSERVATION OF MAGNETIC DOMAINS BY MEANS
OF HeNe LASER LIGHT J. L Tomlinson p 1-3 refs (See N85-
26766 16-16)

2. SYNTHESIS OF A CYCLIC HEXAPHENYLDICHLO-
ROPHOSPHONITRILE TETAMER AND ITS REACTION
WITH DIOLS D. L. Herring and C. M. Douglas p 5-15 refs
(See N65-26767 16-06)

3. COUPLING REACTIONS BETWEEN HEXAPHENYL-
DIAZIDOCYCLOPHOSPHONITRILE AND SELECTED BIS-
TERTIARY PHOSPHINES A.J. Bilbo and C. M. Sharts p 16-
43 refs (See N65-26768 16-06)




N65-26766

4. PARTIALLY COHERENT LIGHT FROM INCOHERENT
SOURCES T.Hadeishi p 45-51 refs (See N65-26769 16-16)

5. COVARIANT FORM OF THE GYRATION VECTOR OF
AN INSULATING CRYSTAL FOR FREQUENCIES CLOSE TO
THE GAP FREQUENCY A. Nedoluha p 53-69 refs {See N65-
26770 16-26)

6. IMPROVED TECHNIQUE FOR THE MEASUREMENT
OF THE ROTATION OF THE PLANE OF POLARIZATION

C.J. Gabriel. V. A. Patton, and H. Piller p 69-85 refs (See
N65-26771 16-26)
7. PLASMA AND SPIN RESONANCE IN SEMICON-

DUCTORS, MEASURED WITH THE VARIAN V-4500 EPR
SPECTROMETER G. Zaeschmar p 85-94 refs (See N65-
26772 16-26)

8. FLUORESCENCE SPECTRUM OF PR3+
H. E. Rast and R. A. Buchanan p 95-113 refs
26773 16-26)

9. INTERMEDIATE COUPLING ENERGY LEVELS FOR
Nd3+ (41%) IN LaF3 H. H. Caspers, H. E. Rast, and R. A
Buchanan p 114-133 refs (See N65-26774 16-26)

IN LAFq
(See N65-

N65-26766 Naval Ordnance Lab.. Corona. Calif
and Magnetism Div.
OBSERVATION OF MAGNETIC DOMAINS BY MEANS OF
HeNe LASER LIGHT
J. L. Tomlinson /n jts Foundational Res. Proj.
p 1-3 refs (See N65-26765 16-26)

A helium-neon gas laser was used as the light source to
study the Kerr magneto-optical effect of a ferromagnetic thin
film consisting of 80% Ni and 20% Fe. The magnetio-optic

Electricity

1 Mar. 1965

effect could be seen through a microscope as a red spot when.

the film was magnetized in the direction of maximum intensity
of the magneto-optic image. Rotation of a permanent mag-
net near the film changed the direction of the magnetization
and caused the red spot to disappear. Attempts to observe a
change in intensity with a photomultiplier were not success-
ful. G.G.

N65-26930 Hoffman Electronics Corp..
Calif. Science Center.

DIRECT CURRENT STIMULATED ELECTROLUMINES-
CENCE Final Report

30 0ct. 1964 12p

(Contract N 123{62738)35519A(X))

(AD-461889)

Recombination in p-n junctions in gallium arsenide diodes
was studied to develop injection luminescent radiation sources
with desirable operating characteristics. Work was done on im-
proving the internal quantum efficiency of spontaneous radia-
tion in the diode, in the belief that a reduction in the percentage
of nonradiative recombinations at room temperature may be pos-
sible. Junctions were fabricated using diffusion of zinc into
n-type gallium arsenide, and by epitaxial growth from gallium
and tin meits. The melts were doped by the addition of small
amounts of metallic zinc, tellurium, or selenium. Laser threshold
current versus temperature were plotted for both the diffused
junctions and the solution grown junctions. It appears that the
probability of spontaneous radiative recombination is greater in
the solution grown epitaxial diodes. especially at higher tem-
peratures. In another experiment, measurements on diodes from
over 50 junctions grown epitaxially from solution in either
gallium or tin indicate that donors in the crystal, from column V
of the periodic chart, are about equally effective in producing
radiative recombination. This is compared to silicon in which, at
concentrations of up to about 10'7 c¢m~3, the radiative re-
combination efficiency is about the same as column V donors,
but increases by a factor of three at higher concentrations.

L.S.

Santa Barbara,

28

N65-27084# Barkley and Dexter Labs.. Inc.. Fitchburg, Mass.
RESEARCH TOWARD DEVELOPMENT OF GEOMETRIC
DISTANCE AND ANGLE MEASUREMENT SYSTEMS  Final
Report

Raymond B. Wilson, Jr. Jan. 1965 102 p refs

(Contract AF 19(628)-3895)

{(AFCRL-65-196; AD-615312)

This report documents work done under Contract AF19-
(628)-3895 and includes gas laser, ruby laser. shutter timing
and photomultiplier tube studies and investigations. The two
areas reported on in laser work are a feasibility study of a
gas laser in geodetic leveling. which terminates in suggestions
for a gas laser oriented leveling system, and a medium power
Q-switched laser capable of ranging experiments. The Q-
switched laser was constructed under the contract. Research
support was given to AFCRL in the shutter and photomultipher
tube studies. A portable laser power supply. timing system for
a PC 1000 externai shutter, and 5 channel current amplifier
were constructed under this contract. and a description of each
is given. Author

N65-27088# Technical Research Group. Inc.. Melville, N. Y.
THEORETICAL RESEARCH ON LASER OSCILLATION Final
Report

Morris C. Newstein, Stephen R. Barone, and Nicholas Solimene
Bedford, Mass., AFCRL, May 1965 21 p refs

(Contract AF 19(604)-8817)

(AFCRL-65-270. AD-615804)

Topics considered in six scientific reports prepared under
the contract are: the theory of plane-parallel Fabry-Perot
resonators, perturbed Fabry-Perot resonators, Fabry-Perot
resonators at small Fresnel numbers, thermal fields and spon-
taneous emission in open resonators and the quantum theory
of optical coherence. Abstracts and summaries of these six
reports are presented as well as an account of some prelimi-
nary results on a dynamical theory of laser oscillation.  Author

N65-27099# Cornell Univ.. Ithaca, N. Y. School of Electrical
Engineering

INVESTIGATION OF LINEAR BEAM AND NEW CONCEPTS
OF MICROWAVE POWER GENERATION

G. C. Dalman and L. Mac Kenzie Griffiss AFB, N. Y., RADC,
Apr. 1965 58 p refs

(Contract AF 30(602}-3243)

(RADC-TR-65-22; AD-615756)

The interaction of magnetically focused electron beams
with electromagnetic circuits, basic electromagnetic interaction
circuits, electron beam phenomena, electron-beam plasma
amplifier, and laser-stimulated electron emission are discussed.
The feasibility of using biased electron beams to control phase
shift in linear beam tubes is demonstrated. The research on
magnetically focused electron beams included the results of
experiments conducted on immersed-flow electron beams, and
the effects of axially varying magnetic fields on beam properties.
Experiments showing the presence of strong microwave in-
teractions in a beam-generated plasma are also described.
Basic probe measurements of electron densities and effective
electron temperatures were made on an argon plasma identical
to that used for the beam-plasma amplifier. Further. two applica-
tions of the laser-induced electron beam were considered:
{1) the measurement of the beam-loading admittance; and
(2) the active interaction in which a radio-frequency is propa-
gated by the beam. E.E.B.

N66-27203# International Business Machines Corp., York-
town Heights, N. Y. Thomas J. Watson Research Center
INJECTION LASER STUDY Seventh Quarterly Progress Re-
port, 1 Dec. 196428 Feb. 1965



K. Konnerth, F. F. Morehead. F. Stern. P. R. Wagner, and K.
Weiser [1965] 104 p refs

{Contract DA-36-033-AMC-02349(E))

(Rept.-7: AD-615147)

Switching characteristics of P-P°-N negative resistance
diodes are determined The breakdown voltage and the sustaining
voltage of the devices are in good agreement with theory,
but the switching times are somewhat longer than predicted by
theory Numerical procedures for solving the complex eigen-
value equation are described in detail. A method for finding the
number of square integrable solutions with continuous deriva-
tives which fall in any region of the complex eigenvaiue plane i1s
also described. The procedures found solutions that were over-
looked previously. A numerical example is given. The emission
ofyeilow eieciiviurnminescence st 77° %, By clectron intection from
an indium contact into an insulating region on the surface of
phosphorus-doped ZnTe, was observed in a 30-micron-thick
layer adjacent to the contact. The emission had a quantum ef-
ficiency of 10™% No visible emission was obtained at room tem-
perature. A simple theory of the response of semiconductor
absorbers and amplifiers to high intensity monochromatic light
1S In qualitative agreement with experiment. LS.

N65-27234
ton.D. C
STATISTICAL CHARACTERISTICS OF THE AUTOMODU-
LATION OF THE SOLID LASER RADIATION
V | Bespalovand A. V. Gaponov /n its tzv. VUZov: Radiophys.,
Vol Viti. No. 1. 1965 24 Jun 1965 p B5-99 refs (See
N65-27225 16-34) CFSTi: $6.00

The influence of spontaneous radiation on the behavior of

Joint Publications Research Service. Washing-

‘a two-level system with different longitudinal and transverse re-

laxation times located within a one-mode resonator was studied.
Results show that spontaneous radiation leads to a more rapid
attenuation of modulation during the transient regime. Maximum
power was found in the peaks of sohd taser radiation. the mag-
nitude of which was logarithmically dependent on the intensity of
spontaneousradiation Included is an analysis of equations used
10 establish laser oscillations without allowing for fluctuations,
laser oscitlations in the presence of spontaneous radiation, the
distribution function of radiation intensity within the maximum
of the first peak, and the influence of spontaneous radiation on
the charactenistics of consecutive peaks. SCw.

N65-27236
ton. D. C.
STEADY-STATE OSCILLATIONS OF LASERS WITH DIS-
TRIBUTED LOSSES
L. A. Ostrovskiy and Ye. |. Yakubovich /n its ev. VUZov: Radio-
phys.. Vol. Viil, No. 1, 1965 24 Jun. 1965 p 114-123 refs
(See N65-27225 16-34) CFSTI: $6.00

Electromagnetic oscillations within a plane parailel layer
containing two-level active molecules, where the axis-x is per-
pendicular to the boundaries of the layer, were studied. Energy
losses stimulated by radiation across the layer's boundaries, and
losses within the medium containing active molecules, are con-
sidered in the analysis. The frequency spectrum of steady-
state nonlinear oscillations and the corresponding spatial dis-
tributions of amplitudes and phases were determined. it is shown
that the presence of volume losses within thick layers leads to
nonunigue space distribution of the fields of a given frequency.

SCW.

Joint Publications Research Service, Washing-

N66-27262
ton, D. C.
OBSERVATION OF MULTIBEAM GENERATION OF A
HELIUM-NEON LASER

Yu.l. Zaytsevand D. P. Stepanov /n jts lzv. VUZov: Radiophys .,
Vol. VIIi, No. 1, 1965 24 Jun. 1965 p 265-268 refs (See
N65-27225 16-34) CFSTI: $6.00

Joint Publications Research Service. Washing-
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N65-27581

Reported are results of several experiments with a helium-
neon {aser in which multibeam radiation with a wave length of
0.6328 microns was observed. Excitation was achieved by intro-
ducing into the resonator a laser generating heterogeneities
either in the form of a fiat plate with a wedge of optical or quartz
glass at the Brewster angle to the beam of radiation. or opaque
objects. as a segment of wire. perpendicufar to the axis of the
beam. Observed were single oscillational processes. partial os-
cillations, and four- and three-beam oscillations. The conditions
of muitibeam generation were stable with respect to dimensional
changes of the resonator. Data are included on the wobbling
of adjacent modes in straight beams and of corresponding modes
in the radiation angular-type oscillations SCw.

N65-27253
ton. D. C.
THE PARAMETER OF EXCITATION OF A BEAM-TYPE
MASER
A. F. Krupnov and V. A. Skvortsov /n its lzv. VUZov: Radio-
phys., Vol. VIH, No. 1, 1965 24 Jun. 1965 p 269-274 refs
(See N65-27225 16-34) CFSTH: $6.00

Presented are resulits of an attempt to estimate the value
of the maximum permissible parameter of excitation of beam-
type maser generators, which focuses on determining quanti-
tatively the influence of collisions in the beam. Examined is a
paraliei molecular flux im pinging on a sorting system having op-
timum length and radius. in which half of the molecules are on
upper levels and half are on lower levels. The dependence of the
parameter of excitation on the size of the molecular fiux and the
length of the sorting system was determined. Results obtained
are compared with data from an experiment with a formaldehyde
motecular generator. S.Cw.

Jont Pubiications Research Service, Washing-

N65-27555# Defense Research Corp.. Santa Barbara, Calif.
INTERACTION OF HIGH INTENSITY RADIATION AND
MATTER Final Report, Oct. 1964-Mar. 1965
Peter Redmond 1 Apr. 1965 4 P
(Contract DA-31-124-ARO(D)-94)
(AROD-4157-4: AD-614615)

Investigations on the refractive index of a relativistic plasma
and the solution of the Schrodinger equation for a particle in a
harmonic oscitlator well in the presence of a uniform static mag-
netic field and a uniform time-dependent electric field are re-
ported. When intense radiation is propagating through a plasma,
there will be nonlinear effects produced by the v x B'term in the
interaction. These effects can be treated exactly for suitabiy
idealized models of the piasma. For many systems the unper-
turbed motion of the particles is well described by a harmonic
oscillator. If the radiation is incident on such a system in the
presence of a magnetic field, and if the radiation field is treated
using the dipole approximation, then the problem reduces to the
Schrodinger equation for a particle in a harmonic oscillator well
in the presence of a uniform static magnetic field. E.E.B.

N65-27581# Hughes Aircraft Co.. Culver City, Caht. Laser
Development Dept.

CONTINUOUSLY PULSED LASER DEVICE FOR SURVEIL-
LANCE Second Quarterly Report, 1 Oct—31 Dec. 1964

James H. Morse [1964] 19p

{Contract DA-28-043-AMC-00326(E))

(Rept.-2;: AD-614445)

This report describes experimental Nd:YAG laser heads
using both tungsten lamps and xenon flashtubes for pump
excitation. These preliminary experiments were directed to
gain information for designing high repetition rate, Q switched
laser. Final design of the device is being delayed pending the
receipt of suitable Nd:YAG crystal. Author




N65-27655

NB86-276554# RAND Corp.. Santa Monica, Caht.

QUANTUM STATISTICAL DYNAMICS OF LASER AMPLI-
FIERS

Dennis Holliday and A. E. Glassgold (New York Univ.}
1965 74 p refs

(Contract AF 49(638)-700: Proj. RAND)

(RM-4516-PR: AD-615026)

A quantum statistica! procedure for studying interacting
radiation fields is developed and applied to a model laser
operating as a linear amplifier. The method utilizes an expan-
sion of the density matrix in terms of a complete set of orthog-
onal operators originally used by Weyl. One mode of the laser
field is considered to interact with a pumping mechanism and
with a loss mechanism. A general solution for the density ma-
trix is obtained and then applied to various initial conditions.
It is found that a classical statistical interpretation of the re-
sults is frequently appropriate. Author

Apr.

N66-27746# |Internationa! Business Machines Corp.. York-
town Heights, N.Y. Thomas J. Watson Research Center
PHONON INTERACTIONS IN CRYSTALS Quarterly Techni-
cal Report, 15 Nov. 1964-14 Feb. 196S

N. S. Shiren, M. Pomerantz. and R. J. von Gutfeld [1965] 58 p
refs

{Contract DA-36-039-AMC-02280(E))

(QTR-7; AD-615960)

A quantitative theory of adiabatic fast passage in S = 1
systems is presented. This theory supports the qualitative
arguments previously given to explain the experimental
maser results. In addition, the theory explains the dynamic
gain mechanism, which is shown to be stimulated phonon-
photon double quantum emission. The attenuation of 9-Gc
phonons in phosphorous-doped Ge has been measured.
According to the proposed theory of attenuation caused by
bound electrons in degenerate states, the attenuation of the
shear wave in the (100) direction should show a maximum at
about 20° K. The observed attenuation shows a maximum at
about 15° K, which is a qualitative confirmation of the theory.
The implications of this attenuation mechanism for the thermal
conductivity of doped Ge and Si are considered. Data are pre-
sented on the values of the acoustic energy velocity for quartz,
sapphire, NaCl and KI. The experimental values have been de-
termined by a special geometrical construction given by Mus-
grave and allow the construction of energy velocity surfaces.
These energy velocity surfaces give values of the velocity that
agree to within 5 percent of the observed heat pulse velocities.
The multivalued nature of the energy surface is also dis-
cussed and shown to be in good agreement with the heat pulse
experiments. Author

NBB-27760# Mithras, inc., Cambridge, Mass.

STUDIES OF THE EFFECT OF LASER RADIATION ON
CHEMICAL ACTIVATION AND VAPOR FOG NUCLEATION
Quarterly Progress Report No. 1, Jun.-Sep. 1964

Charles S. Naiman, Mary Yvonne De Wolf, and Jack Schwartz
Nov. 1964 15 p refs

{Contract DA-18-035-AMC-255(A))

(MC-64-110-RI; AD-610517)

The first objective is the study of various effects of laser
radiation upon vapor and liquid systems comprised of, but not
limited to, the simulant dimethyl methylphosphonate {DMMP)
or air components or both. The second objective is to obtain
basic information on the condensation of vapor or aerosol fogs
as a result of laser radiation. The chemical shifts, coupling
constants, and relaxation times of the methyl and methoxy
protons in DMMP have been measured by nuclear magnetic
resonance {(NMR) techniques. Effects of focused and unfocused,
Q-switched and non-Q-switched laser radiation on methanol
vapor in a continuously sensitive cloud chamber have been
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studied. A much less intense laser beam can produce condensa-
tion by incidence on a suitable surface than is required to pro-
duce tracks directly with a focused beam. A cloud chamber has
been tested with low vapor pressure materials, such as water,
to determine the modifications that are necessary. in order
to study DMMP in the cloud chamber. Author

N65-27833#
neering.
JUNCTION EFFECTS IN COMPOUND SEMICONDUCTORS
N. Holonyak. Jr., M. D. Sirkis, C. J. Nuese, and C. M. Wolfe
Mar. 1965 15p refs

{Contract AF 19(628)-4337)

(AFCRL-65-271; AD-616002)

Work is described which indicates major progress has
been achieved by extending to binary and ternary |11-V com-
pounds, i.e., to GaP and GaAsP. the vapor-liquid-solid (VLS)
growth mechanism demonstrated recently in silicon by Wagner
and Ellis. This has made possible the growth of dislocation-
free 111-V compounds and helps elucidate the mechanisms
controlling the growth of these complicated materials. Further
effort has been expended and progress achieved in the syn-
thesis of laser-quality GaAsP. The effects of doping impurities
on growth of single crystal GaAsP are mentioned. The dis-
location densities observed are also mentioned. The proper-
ties of lasers fabricated to date in this program are tabulated.
The behavior of threshold current in a certain crystal as a
function of Fabry-Perot reflector spacing is presented. The
current state of electron bombardment experiments is outlined.

Author

lllinois Univ., Urbana. Dept. of Electrical Engi-

N65-27886# Linde Div.. Union Carbide Corp.. Indianapolis,
ind.

CZOCHRALSKI RUBY Semiannual Technical Summary Re-
port, 1 Mav-31 Dec. 1964

M:N. Pldoster, H. M. Dess. and O. H. Nestor 22 Jan. 1965 41 p
refs

(Contract Nonr-4132(00); ARPA Order 306-62)

{SCR-65-1; AD-610600)

The quality of Czochralski ruby was significantly improved
during the report period. The gain resuited from closer controls
on growth parameters, ambient atmosphere, and melt tempera-
ture. Crystals grown under preferred conditions are bubble-free
and of high optical quality. Optical paths through 6-mm-diameter
X 4-5cm-long X .03-.04 wt percent Cr,03,60° orientation rubies
are uniform over the rod aperture to within a wavelength (Cdi
6438A) or better. The passive beam divergence observed ap-
proaches the diffraction limit. 90° and 0° rubies grownon Verneuil
seed rods are of lesser quality in that order. A_rough estimate
based on rocking-curve data indicates an 8-second upper limit
on mosaic structure in current ruby. The remaining optical in-
homogeneity is due principally to chromium variations and
probably residual stress. Author

NB85-278868# Waestinghouse Electric Corp., Pittsburgh, Pa.
Waestinghouse Research Labs.

CHELATE WATER SOLUTION LASERS Final Technical Sum-
mary Report, 1 Jul.-31 Dec. 1964

E. P. Riedel and R. G. Charles [1964] 72p refs

{Contract Nonr-4573(00); ARPA Order 306; Proj. Defender)
(AD-610714)

Heavy water is considered as a liquid laser solvent. Its
unique combination of good optical homogeneity, low absorp-
tion at the laser output frequency and low viscosity make it very
attractive for proposed high radiance liquid laser systems The



heavy water soluble rare-earth chelate research at the West-
inghouse Research Laboratories both before the start and dur-
ing the present contract is described. Chelates having adequate
solubility. high quantum efficiency and improved absorption
bands have been developed. The work with europium benzoyitri-
fluoroacetonate both before and after the end of the present
contract is described. To date, laser action has been achieved in
10 saits of this compound in acetonitrile near room tempera-
ture. Output beam divergence. spectral narrowing and thresholds
for laser action are discussed. Author

N65-27932# Technical Research Group. Inc., Melville. N. Y.
DOPPLER OPTICAL NAVIGATOR Interim Engineering Re-
port No. 1, 1 Jun.-31 Aug. 1964

A. L Pogoda. J. 7. La Tourrette, S. Jarrett, and S. Jacobs
Wright-Patterson AFB. Ohio, AF Avionics Lab. [1964] 36 p
refs

{Contract AF 33(615)-1973)

(TRG-019-i-1. AD-610734)

The feasibility of techniques leading to a Doppler optical
navigator for measuring instantaneous ground speed with
0.1 ft/sec accuracy at altitudes of 250 to 5000 feet is dis-
cussed. Present microwave Doppler radars are limited in short
term accuracy due to the large relative bandwidth of the
Doppler return signal which is caused by the large beamwidth.
A doppler opticai sensor using a laser transmitter will generate
a narrow beam which results in a Doppler return of narrow
bandwidth. The technique discussed uses a CW-laser as a
transmitter and detects the Doppler shift in the carrier fre-
quency by optical heterodyne techniques. Signai-to-noise ratio,
atmospheric effects, and spectrum width are considered. Also.
the laser receiver. detector. system electronics, laser oscillator-
amplif.er experiments, and scanning noise measurements are
inctuded. E.EB.

N65-27969# Stanford Univ., Calif. Microwave Lab.
MICROWAVE RESEARCH Quarterly Status Report No. 24,
1 Nov. 1964-31 Jan. 1965

M. Chodorow {1965] 14 p refs

(Contract Nonr-225(48))

(ML-1316; AD-614099)

Microwave studies were continued. A program for de-
termining properties of ZnQO crystais was initiated for studying
the microwave region of acoustic wave amplification in piezo-
electric semiconductors. Detailed temperature dependence
measurements of the line positions of absorption transitions
of Nd3+ in the hard LaF3 lattice were continued for improv-
ing the performance of optical masers. The use of a bleachable
absorber as the Q-switching element is being evaluated in the
development of a tunable laser, and instrumentation for study-
ing attenuation of ultrasonics at low temperatures was com-
pleted. The relation between snergy transport velocity, group
velocity. and attenuation in CdS crystals is being investigated
in research on geometrical optics of acoustic waves. Studies
were initiated on oscillations in semiconductors, and on plasma
effects in solids. L.S.

N65-28148§ Utah Univ., Salt Lake City. Microwave Device
and Physical Electronics tab.

MICROWAVE DEVICE AND PHYSICAL ELECTRONICS
LABORATORY CONSOLIDATED QUARTERLY REPORT,
JANUARY 1-MAR. 31, 1965

31 Mar. 1965 77 p refs

(Contracts Nonr-1288(05); AF 04(693)-439; AF 33(657)-8677:
DA-039-AMC-02372(E); Grant NSF GK-29)

{(MDL-Q12;: AD-465082)
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N65-28160

Research activity is reported on an effort to extend the
useful frequency spectrum into the range from microwave
frequency to optical frequencies and to improve existing devices
and techniques in the microwave spectrum. This effort is being
pursued by studies of electron beam devices. solid state devices.
and plasmas. N.EA,

N65-28164# Aeronutronic. Newport Beach, Calif. Applied Re-
search Labs.

LASER PUMPING SOURCES Addendum to Final Technical
Report

S. Byron and W. Lawrence 30 Apr. 1965 15p ref

(Contract Nonr-4237(00): ARPA Order 306-82; Proj. Defender)
{U-3104; AD-615335) )

A study on ths shock tube radiation eource ac a laser
pumping source is presented. Two side pumping configura-
tions were fabricated and used in attempts to pump a Nd-doped
glass rod and ruby rods. The successful pumping of the Nd-
doped glass laser rod indicates that laser action can be pro-
duced using this pump under conditions of mechanical stress
on the crystal caused by high pressure gas in contact with the
plastic potting material. The electrical energy equivaient inferred
from the shock pumped laser output of the Nd-doped glass
laser rod indicates an equivalent chemical to electrical energy
conversion efficiency of about 2%. The laser crystal was not
damaged, allowing the possibility of developing repetitively
pulsed chemically powered laser devices based on this con-
cept. More difficulty was encountered in pumping ruby than
was anticipated and may be due to the side pumping geometry,
the low spectral intensity of the shock heated xenon source at
4100A or mechanical stress. R.N.A.

NB5-28158# Naval Research Lab., Washington, D. C. Ra-
diometry Branch
COMPARISON OF UNDERWATER-ATTENUATION OF
LASER WITH NONLASER LIGHT Final Report
G. L. Knestrick, J. A. Curcio, and A. G. Rockman 5 Jan. 1965
10 p refs
(NRL-6181; AD-610692)

in a cooperative effort with the U. S. Naval Ordnance Lab-
oratory, the attenuation coefficients of filtered Potomac River
water were measured for coherent and for noncoherent light.
A He-Ne gas laser served as a source of coherent red light
at 6330A. and a filtered, collimated, concentrated arc lamp
furnished noncoherent light at 6355A (red) and at 5255A
(green). The divergence of the light beam was of the order of
one milliradian in all cases, and the entire cross section of the
beam was always accepted by the receiver. The attenuation of
red light was measured for underwater ranges of 6 t0o 36 m
and of green light for ranges of 6 to 122 m. No experi-
mentally significant difference was found between the attenua-
tion coefficients measured for coherent and noncoherent
light. The value obtained at 6328A was 0.35 m~1, and at 5255A
the value was 0.097 m— Author

N65-28180# Technical Research Group, inc., Melville, N. Y.
Quantum Electronics Dept.

DOPPLER OPTICAL NAVIGATOR Interim Engineering Re-
port No. 2, 1 Sep.-30 Nov. 1964

A. L Pogoda. J. T. La Tourrette, S. Jarrett, S. Jacobs, and
S. Reich [1964] 31p

(Contract AF 33(615)-1973)

(TRG-019-1-2; AD-610737)

Progress is reported on a program to determine the
feasibility of techniques leading to a Doppler optical navi-
gator for measuring instantaneous ground speed with 0.1 ft/sec
accuracy for altitudes of 250 to 5000 feet. Present microwave
Doppler radars are limited to short term accuracy due to the
large relative bandwidth of the Doppler return signal which is



N65-28168

caused by the large bandwidth (2°). A Doppler optical sensor
using a laser transmitter will generate a narrow beam which
results in a Doppler return of narrow bandwidth. The approach
chosen utilizes a CW laser as a transmitter and detects the
Doppler shift in the carrier frequency using optical heterodying
techniques. During the report period. the work effort included:
(1} scanning noise measurements with focused and collimated
Laser beams: (2) evaluation of fabrication techniques for a
folded laser oscillator amplifier configuration; {3) experimental
investigation to determine best gas pressure for 3.6 HeXe
laser: and (4} continuation of electronics desiqn. N.EA.

NB85-28168# Varian Associates, Palo Alto, Calif. Central

Research Lab.

COHERENT INFRARED LASER Semiannual Technical Sum-
mary Report No. 3, 17 Jun. 196415 Jan. 1966

M. W. Muller and A. Sher [1965] 17 p refs

{Contract Nonr-4244{00); Proj. Defender)

(Varian-314-3S; AD-610616)

The main purpose of this investigation was to determine
the feasibility of a laser which operates on vibrational transi-
tions. The population inversions among the vibrational states
were to be produced by taking advantage of the Franck-Condon
principle. Several schemes were proposed which make use of
the Franck-Condon principle and all of them have now been
eliminated as likely laser candidates in those molecular systems
we have investigated. Author

N66-28497# France. Office National d'Etudes et de Recher-
ches Aérospatiales, Chatillon-sous-Bagneux.

USE OF LASER FOR TRAJECTORY MEASUREMENT AT
GREAT RANGE ([UTILISATION DU LASER POUR LA TRA-
JECTOMETRIE A GRANDE PORTEE]

Claude Veret [1964] 17 p in FRENCH Presented at la Reunion
sur les Equipements des Champs de tir CERES, 22 Sep. 1964
(ONERA-TP-166(1964))

The object of this report is to determine and experimentally
verify the range of a laser telemetric device with a reflector on
the tracking-object and with atmospheric perturbations being
takeninto account. A ruby laser emitter, focusing and collimating
reflectors, telescopic receptor, and time dependent photo-
electric cell to measure the range are described. For experi-
mental data the reflector setup was removed to geographic
locations from 20 to 90 kms from the sending and receiving
device. It was determined that for horizontal trajectories the ac-
curacy of the system is greatly dependent on atmospheric con-
ditions with greater accuracy being obtained with increasing
vertical trajectories. Trans.byJ.G.

N65-2q499# France. Office National d'Etudes et de Recher-
ches Aerospatiales. Chatillon-sous-Bagneux.

LASER PHOTOMETRY THROUGH PHOTOELECTRIC CELL
[PHOTOMETRIE DU LASER PAR CELLULE PHOTOELEC-
TRIQUE)

Michel Philbert [1964] 13 p In FRENCH Presented at the
Intern. Symp. on Laser Physics and its Applications, Bern,
12-14 Oct. 1964

(ONERA-TP-182(1964))

This report deals with the calibration of photoelectric cells
which measure laser output through integration of the emission
energy as a function of time. Calibration of the photoelectric
receptor is described. and the construction and calibration of an
attenuator which reduces the emission flux in proportion to the
photoelectric cell receptivity is also presented. Both an absorp-
tive and diffusive attenuator are described. Trans. by J.G.

NB86-285264# Airtron, Inc.. Morris Plains, N. J.
GROWTH OF BROAD LINEWIDTH RUBY CRYSTALS Final
Report, 1 May 1962-30 Apr. 1964
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[1964] 80 p refs
(Contract Nonr-3832(00); ARPA Order 306; Proj. Defender)
(R-11-454; AD-615557)

Progress has been achieved in perfecting the techniques
for the growth of ruby from flux and broadening the fluorescent
linewidth hy Ga additions. It has been demonstrated that large
flux free ruby crystals suitable for fabrication into laser rods
can be produced by spontaneous nucleation from slowly cooled
molten salts. By lowering the pedestal supporting an 8 inch
X 8inch crucible until a 200° C gradient is obtained. and slowly
cooling a PbF, melt at 1.5°C per hour. large ruby plates up
to 3/8 inches thick and 2 inches in maximum dimensions
have been grown. Attempts to grow targer crystals by growth
on ruby seeds were not successful. but it was established that
crystals can be grown free from chromium content variation by
using ruby nutrient and growing crystals in a temperature
gradient under steady state conditions. Solubility of Al203 in
PhF2 has been mcaosured and the effect of Cr and Ga on the
solubility has been determined. Chemical analysis of the crys-
tals shows a concentration gradient exists for Ci but not for
Ga. Line broadening was achieved in ruby crystals both by
the deliberate addition of Ga, and by the substitution of 02~ by
F~ during crystal growth. Broadening in excess of 10 cm™!
was obtained due to a combination of these factors. Two rods
cut from these crystals lased at 2000 and 1200 joules respec-
tively in a 3 inch long laser head at 200° K. Author

N65-28645# Lockheed Aircraft Corp., Burbank. Calif
LASER BIBLIOGRAPHY

Edward V. Ashburn Jun. 1965 66 p refs

(LR-18863)

This report consists of a bibliography of the open litera-
ture on lasers, an author index and a few notes relating to
lasers. The bibliography is in four parts. A distinguishing
feature of this bibliography is the classification scheme in-
troduced in part two. The field on the study is subdivided into
many topics and categories which are assigned identification
numbers. These numbers are printed after each entry. In the
list of categories the serial numbers of every pertinent entry
appears. N.EA.

N65-28608# Spectroiab, Inc., Sylmar, Calif.

DESIGN AND FABRICATION OF OPTICAL FILTERS FOR
SELECTED LASER FREQUENCIES Interim Technical Re-
port, 1 Mar.-31 May 1965

Samuel J. Holmes 15 Jun. 1965 14 p

(Contract AF 33{615)-2402)

(AD-466027)

Design and fabrication continued on optical filters having
laser wavelengths in the 6328 A helium-neon line, the 1.06
micron heodymium line, and the 3.5 micron neon-xenon line.
A mica interference filter technique for fabricating optical
interference filters with transmission passbands having half-
bandwidths of 1 to 2 A is described. Two optical helium—-neon
laser filters were evaluated and calibrated on a 750 mm mono-

‘chromator having a wavelength resolution of approximately

0.1 A. Auxiliary filtering is discussed. Data on the angular sen-
sitivity of the filters was taken directly from the monochromator
scan for various angles of incidence. R.N.A.

NB66-28619# New Mexico State Univ., University Park.
search Center.

VARIATION OF REFRACTIVE INDEX DURING LASER OP-
ERATION Semiannual Report, Jul. 1964-Aug. 1966
Jerald R. lzatt, Harold A. Daw, and Robert C. Mitchell
1965 61 p refs

{Contract Nonr-3531(04))

(SATR-3; AD-615422)

Re-

Apr.



High resolutionmeasurements were made of the anomalous
dispersion associated with the two Stark components of the
Ry absorption line in ruby. These measurements suggest that
the R, dispersion obeys the Kronig-Kramers relations: however,
it is superposed on a background which is itself anomalous
because the refractive index increases with increasing wave-
length. These measurements cover a wavelength interval of
0.5A and the change in background index is of the order of
1073 while the R, dispersion curve deviates from the back-
ground value by 10~4 at the maximum. The coherent radiation
from a ruby laser used to illuminate the ruby sample, is ab-
sorbed less in traversing the sample than was expected on the
basis of absorption measurements made with incoherent light.
Accurate measurements were made of the temperature de-
pendence of the ruby laser emission between 63° and 116°K
andnasecondintervai between 196° and 207" K. Lighit shislding
is described which was designed and tested to minimize pump
light and ruby fluorescence at the detector in experiments
with the sample optically pumped. R.NA.

N65-28654% RAND Corp.. Santa Monica, Calif.
NON-LINEAR ABSORPTION OF LASER RADIATION BY
ATOMIC SYSTEMS

H. K. Shepard and H. T. Yura Mar. 1965 45 p refs

{Contract AF 49(638)-700)

{RM-4478-PR: AD-615262)

We consider a3 three-level atomic system whose energy
ievel structure allows the absorption of two laser photons via
a real intermediate state, and calculate the rates of single and
double photon absorption as a function of the electric field
strength E. We find that for weak fields the single and double
photon absorption rates are proportional to £2 and E4, re-
spectively. while for strong fields both the single and double
absorption rates tend to constants independent of E (ie.,
they saturate). We find situations where the ratio of the double
photon absorption rate to the single photon rate is of the order
6. Also. we consider the case of two different laser beams
(of different intensities and frequencies) interacting with a three-
level atomic system. In particular, we calculate the rate of ab-
sorption of two photons, one from each beam. Finally, we give
numerical estimates of a double photon absorption process in
neutral chromium and potassium vapor. Author

N65-287794# Raytheon Co.. Waltham, Mass.
GASEOUS LASER RESEARCH
No. 1, 1 May-31 Jul. 1964
F.Horrigan, S. Koozekanani, and R. Tataronis Wright-Patterson
AFB, Ohio, Systems Eng. Group [1964] 57 p refs

(Contract AF 33(615)-1949)

{S-669; AD-613688)

The objective of this research effort is to achieve detailed
understanding of the excitation mechanisms operative in the
xenon and helium-xenon gas lasers. The method of meas-
urement to be used in obtaining the cross sections for electron
impact excitation of the various xenon levels of interest is
described. A description of the first test vehicle constructed
and the resuits of its tests are given. The experimental results
are given. On the theoretical side. estimates of xenon lifetimes
have been obtained by means of the Bates-Damgaard approxi-
mation. An application of the rate equation and various simple
assumptions have been applied to the xenon system, re-
sulting in expressions for laser power and population inversion
as functions of electron density for one special case. The
theory of a diffusion-controlled glow discharge has been modi-
fied to include the effects of the metastables found in all the
rare gases. Author

Research Div.
interim Engineering Report

N665-28795# Library of Congress. Washington, D. C. Aero-
space Technology Div.

SOVIET LASER BIBLIOGRAPHY: ANALYTICAL SURVEY
Surveys of Soviet-Bloc Scientific and Technical Literature
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N65-29390

6 May 1965 59 p refs
(ATD-P-65-23)

A bibliography on Soviet laser research and associated
fields, covering the period from January 1961 to September
1964, is presented. Twenty-seven participant facilities were
involved in the reports covered, with the majority of the material
distributed among eight key institutions. These are discussed
in the descending order of contributions. Interfacility correla-
tion among these eight key institutions is described. and a
brief discussion of the leading scientists’ associated with the
aforementioned institutions is included. A bibliography of
the retrieved articles is divided into such subsections as gaseous
lasers; lasers based on paramagnetic materials and on semi-
conductor materials; exotic lasers; spectroscopy of paramagnetic
laser materials; and laser theory, applications, and effects.

MR W.

N65-28901# Weapons Research Establishment (Australia).
A STUDY OF THE HIGH GAIN 2.026 MICRON XENON-
HELIUM LASER

B.A.See Apr. 1965 35p refs

{PAD-104)

High gain lasers are of particular interest in the field of
communications due to the relative ease with which they may
be constructed and run. This paper presents the results of
studying the 2.026 micron Xenon-Helium laser. The parameters
of the Xe—He laser have been studied with the view to optimizing
the power output. In particular the optimum ratio of partial
pressures. the total pressure and the transmission of the mirrors
have been investigated. The paper conciudes with an examina-
tion of the effect of tube diameter on small signal gain. Author

N65-28920# Naval Research Lab., Washington, D. C.

LASER RESEARCH Interim Progress Report. 30 Jun. 1964—
1Jan. 1965

J. W. Tucker, J. N. Bradford. and R. C. Eckhardt Apr. 1965
22 p refs

(ARPA Order 306-62)

(NRL-MR-1604; AD-615450)
This report reviews recent laser work of the Optics Divi-

sion, Naval Research Laboratory. The major topics covered
include the effect of pumping on ruby quality. optical examina-
tion of lanthanum fluoride, testing of large ruby laser rods, dc
operation of the AH6 mercury tube, hologram experiments,
fast Q-switching. and magnetic Q-spoiling experiments.

Author

N65-28961*# National Aeronautics and Space Admihistration.
Marshall Space Flight Center, Huntsvilie, Ala.
LASER WELDING
R.J. Schwinghammer 23 Jun. 1965 51p refs
(NASA-TM-X-53285) CFSTI: HC $3.00/MF $0.50 CSCL 20E
A comprehensive analysis of the current state of the art in
high powered lasers and laser welding is presented. Among
the pertinent subjects discussed are basic laser types and
the MSFC 240 kilojoule system including the gun. focussing
system, power supply, pulse forming network and diagnostics.
Welding aspects are considered in detail and Q" spoiling tech-
niques. pulse repetition rate and pulse width effects are ex-
plored. The future of continuous wave lasers for welding is
discussed, and pertinent general laser information is given in
the appendix. Author

N65-29390*# National Aeronautics and Space Administration.
Goddard Space Flight Center, Greenbelt, Md.

LINE WIDTH AND INVERSION RATIO OF IRON-DOPED
RUTILE

C.Curtis Johnson and Larry E. Rouzer [1964] 5p ref Submitted
for Publication

(NASA-TM-X-54754) CFSTI: HC $1.00/MF $0.50 CSCL 20E



N65-29444

Experimental studies of the line width and inversion ratios
of iron-doped rutile (Fe3-TiOz) are reported which demonstrate
the usefulness of this material for broadband maser applica-
tions. Optimum concentration studies resulted in measured
line widths of 60-Mc and inversion ratios in excess of 15:1.
Inversion ratios were also calculated from the gain and para-
magnetic absorption data taken over the frequency band of
2.9-4.1 gc. Inversion ratios averaged better than 15:1 over
the entire band. Net gains of 20-db per inch were attained
with this material. The rutile was loaded on a meander line
using a conventional loading technique. Sufficient isolation
was incorporated into the structure to make the amplifier
gain stable and ehminate regeneration. All measurements
were taken at liquid helium temperatures. Among the primary
advantages found in the use of iron-doped rutile was the sub-
stantial reduction in the required magnetic field strength.

S.Cw

N65-29444* 4 Jet Propulsion Lab.. Calif. Inst. of Tech , Pasa-
dena.
THE APPLICATION OF MASERS TO PHYSICAL MEASURE-
MENTS
Waiter H. Higa [1964] 3 p refs Presented at the intern. Conf.
of Microwaves, Circuit Theory and inform., Tokyo. 7-11 Sep.
1964
(Contract NAS7-100}
(NASA-CR-58815) CFSTI: HC $1.00/MF $0.50 CSCL 20E
The use of masers as low noise preamplifiers in microwave
communications is well known. This paper describes the use
of masers in physical measurements. In particular, the changes
in spin-temperature of a paramagnetic crystal as a function
of various perturbations have been measured. Both spin “heat-
ing’" and spin ‘refrigeration”” of the order of 1°K have been
measured, at a crystal temperature of 4.2° K, by perturbing the
Boltzmann distribution in a multi-level spin system. Details
of the experimental arrangement will be given with the results
obtained. Author

N65-29794# lllinoits Univ., Urbana.
Applied Mechanics.

APPLICATIONS OF LASERS TO PHOTOELASTICITY

C. E. Taylor, C. E. Bowman, W. P. North. and W. F. Swinson
Mar. 1965 21p refs

(TEAM-276)

This paper discusses briefly the principles of gaseous and
ruby lasers and makes comparisons of pertinent properties of
lasers and conventional light sources. Since the output from a
laser is a highly collimated beam of monochromatic light that
can be made extremely intense and plane polarized. the emi-
nent suitability of lasers as light sources for photoelasticity is
suggested. Lasers are shown to be superior to conventional
light sources, especially for the scattered light method and for
high speed dynamic work. Experiments are described and re-
sults are given for using lasers for (1) the scattered light
method, (2) a conventional transmission polariscope with
static loads, and (3) dynamic photoelasticity. Author

Dept. of Theoretical and

N66-29889# Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign Technology Div.
IRRADIATION ON THE SECOND OPTICAL HARMONI_S
V. S. Mashkevich 12 May 1965 9 p refs Transl. into ENG-
LISH from Ukr. Fiz. Zh. (Kiev), v. 9. no. 2. 1864 p 226-229
(FTD-TT-65-25/1. AD-617159)

Intense optical harmonics were obtained in crystals by
laser irradiation. TAB

N65-29901#
search Center.
EXPERIMENTAL VERIFICATION OF SUN-POWERED
LASER TRANSMITTER Interim Engineering Report, Apr.—
Aug. 1962

American Optical Co., Southbridge, Mass. Re-

34

D. A. La Marre [1962] 43 p refs
(Contract AF 33(657)-8619)
(IER-1. AD-437865)

A program of experimentation and design leading to the
delivery of an experimental model of a sun-powered laser trans-
mitter is described. Efforts to achieve sun-powered laser
action using ruby. a three-leve! laser material are reviewed.
Possible causes of the discrepancy between theoretical pre-
dictions and the unsuccessful experimental results of an earlier
program are discussed. The feasibility of using four-level laser
materials is investigated. A general expression is derived for
the figure of merit "G’ of a four-level laser in the sun-powered
end-pumped configuration. In a survey of possible new laser
materials, two four-level types. neodymium-doped calcium
tungstate (Nd3*¥:CaWOQ,) and neodymium-doped glass,
{Nd3*:glass) were determined to be promising. Calculation of
“G" indicates that Nd3+:CaW04 should laser in the sun-
powered end-pumped configuration, providing the loss coef-
ficient of the sample is not large. Thermal problems involved
in cooling neodymium-doped glass are analyzed. Experimental
study of samples of ruby and Nd3+:CaWO4 to determine im-
portant laser parameters and optical gquality is reported. Also.
the status of the design and construction of the sun-tracking
laser mount is specified. Author

N65-29906# Ohio State Univ. Research Foundation, Colum-
bus. Antenna Lab.

PARAMETRIC EXCITATION OF ACOUSTIC WAVES IN
SIMULATED BRILLOUIN SCATTERING

W.T. Kavage 1Jun. 1965 31 p refs

(Contract AF 33(615)-2287)

(Rept.-1935-5; AD-466177)

Stimulated Brillouin sca.tering is a traveling wave para-
metric interaction between an acoustic wave and light. There
are three types of stimulated Brillouin scattering and in this
thesis the basic concept of these interactions is discussed. Ex-
perimental evidence for the backward traveling acoustic wave
case is presented. The existence of a threshold power density
for this case is shown. The appearance of “boundary effects”
and the disagreement of experimental results with the existing
theories is presented. Author

N65-30169# Varian Associates, Beverly, Mass.

HYDROGEN MASER PROGRAM Interim Technical Report,
1 Jul. 1963-27 Mar. 1964

Jacques Vanier 10 Jun. 1965 40p refs

{Contract Nonr-3570(00))

(AD-617342)

Research was conducted to determine the characteristics
of the storage bulb of the hydrogen maser as part of a program
for advancing the art of the hydrogen maser. Particular at-
tention is given to wall relaxation, wall shift, exchange inter-
actions, and maser tuning techniques. R.N.A.

N66-30178# Institut fur Plasmaphysik G.M.B.H, Garching
(West Germany).

ABSORPTION COEFFICIENT OF RUBY-LASER RADIA-
TION IN FULLY IONIZED LIGHT ELEMENTS

Heinrich Hora Sep. 1964 20 p refs

{IPP-6/27)

Starting from the linearized macroscopic equations of the
two-fluid-model, the absorption coefficient and refractive index
of a fuily ionized plasma are calculated for atomic numbers
Z = 1 to 10, electron temperatures T = 10! to near 10%eV,
atomic densities N = 10'7 to 1023cm—3, and for a light fre-
quency w = 2,71« 10'5sec (ruby laser). A linear interaction
between field and plasma is assumed. Although only the
D.C. collision frequency is used, the resulting optical con-
stants are in good agreement with Dawson’s and Oberman’s




values (based on a microscopic theory). and with absorption
coefficients caiculated from bremsstrahiung theory. In the
latter case the light frequency must be much higher than the
plasma frequency. and an agreement is only possible, when
stimulated emission is taken into account in the bremsstrah-

lung calculations. Author
N65-30205 Minnesota Univ Minneapolis.

OPTICAL RADAR PROBE

John L Kroening /n its Atmospheric Phys. Res. May 1965

P 12-21 refs (See N65-30200 19-13)

Tosupplement the aerosol soundings made with the photo-
electric particle counter aboard bailoons. a 6943 A ruby laser
i3 used it a7 optica! radar system for studving the stratospheric
aerosol. Graphs are included of vertical ozone distribution,
wind speed and direction. and vertical ozone and dust distribu-
tion measured stmultaneously CTC.

N65-30208 Library of Congress. Washington, D. C. Aero-
space Technology Div.

REVIEW C SOVIET RESEARCH ON OPTICALLY PUMPED
SEMICONDUCTOR LASERS

Charles Shishkevish /n jts Foreign Sci. Bull. Vol. 1, No. 7
Jul 1965 p 1-5 refs (See N65-30207 19-34) .

A review is presented of the research which led to the de-
velopment of the first Soviet optically pumped semiconductor
laser. Both indirect and direct transition laser studies are re-
reveiwed. A description is given of a GaAs laser pumped by a
ruby laser and the Stokes component of Raman scattering
from nitrogen irradiated by a ruby laser. Author

NG65-30242# Hughes Aircraft Co.. Culver City, Calif.
CONTINUOUSLY PULSED LASER DEVICE FOR SURVEIL-
LANCE Third Quarterly Report, 1 Jan.-31 Mar. 1965

Eric J. Woodbury Fort Monmouth, N. J.. Army Electron. Labs.
{1965] 25p

(Contract DA-28-043-AMC-00326(E))

(Rept.-3: AD-617343)

Tradeoffs between tungsten lamps and xenon flashlamps
a8s pumps for pulsed Nd YAG lasers are investigated. The
results obtained are given in detail and indicate that below
6 kc repetition rate. flashiamps are superior to tungsten lamps
while above 6 k¢ repetition rate the reverse is true. The actual
Crossover region is not sharply defined so that from 3 kc
to 8 kc repetition rate other system considerations could force
the choice of one or the other types of lamps. M.RW.

N65-30641*# General Telephone and Electronics Labs.. Inc.,
Bayside, N. Y. Bayside Labs.
INVESTIGATION OF ELECTRO-OPTICAL TECHNIQUES
FOR CONTROLLING THE DIRECTION OF A LASER BEAM.
PART I: BEAM DEFLECTOR DEVICES. PART 2: BEAM
DEFLECTOR SYSTEMS interim Report
V. J. Fowler, J. Schiafer, S. Kapuscienski, R. Johnson, and
P. Weiss 29 Mar. 1965 76 p
(Contract NASS-1 1459)
(NASA-CR-64222: TR-65-722.8)
$0.75 CSCL 20E

An investigation of a system for optical acquisition and
tracking is described. Part | of the report is concerned with the
experimental development of the key component of the SYys-
tem, a laser beam steerer which uses piezoelectrically driven
mirrors. Consideration is given to maximum attainable resoly-
tion, frequency response, hysteresis, thermal and aging effects,
and unwanted models of deflection. Part i1 deals mainly with
the theoretical aspects of the system. This section discusses
types of scan modes, range calculations, and noise analysis

CFSTI:  HC $3.00/MF
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N65-31091

including combined effects of atmospheric and shot noise.
Also described are resuits of & one dimensional tracking sys-
tem incorporating shear plate deflectors. Author

N65-308704 Bell Telephone Labs.. inc.. Murray Hill, N. J.
SOLID-STATE MASER RESEARCH (OPTICAL) Quarterly Re-
port, 14 Nov. 196414 Feb. 1965

J. E. Geusic 14 Feb. 1965 22 p refs

{Contract DA-36-039-AMC-02333(E))

(QR-6: AD-617184)

Part | reports the generation of repetitive, high-power
Puises by repeated Q-switching of a continuously pumped
YAG:Nd iaser. Part I} discusses the results of an experimental
and theoretical study of Yb3+ in yttrium-aluminum and yttrium.

galtivm garnet. Author

NB86-30979# Library of Congress, Washington, D. C. Aero-
space Technology Div.

FOREIGN SCIENCE BULLETIN. VOLUME 1|, NO. 8 A
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Literature

Aug. 1965 74p refs
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1. GIANT RADIO TELESCOPE Stuart G. Hibben p 1-8
refs

2. RAMAN SCATTERING LASERS Yuri Ksander p 9-17
refs

3. FORECASTING SOLAR FLARES D. Michaels p 18-
20 refs

4. THE SECOND "MAN-IN-SPACE" SYMPOSIUM AND
PROBLEMS OF VOSKHOD-2 LIFE SUPPORT SYSTEMS
Boris Mandrovsky p21-27 refs
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N85-31013*# Technicai Research Group. Inc.,
Mass,
FREQUENCY STABILIZED GAS LASERS. PHASE |: STUDY
REPORT
P. Rabinowitz and J. T. La Tourrette Jul.
(Contract NAS8-11773)
(NASA-CR-64359) CSCL 20E
“Gain-dither” laser frequency stabilization has been pre-
viously demonstrated with 3.39u lasers at TRG. The change in
parameters necessary to utilize this technique in the visible
region of 6328A are examined through both theoretical and
experimental considerations. It ig shown that it is necessary
to use &8 3.39u laser as an optical pump gain modulator to
achieve a satisfactory discriminant for stabilization. With such
& pumping scheme. a breadboard stabitization system was
constructed. Frequency stability of a few parts in 1010 for
periods of several minutes was achieved. Conclusions arrived
at affecting the design of a stabilized taser package are in-
cluded. Author

East Boston,

1965 26 p° refs

N65-31091# Aijr Force inst. of Tech., Wright-Patterson AFB,
Ohio Schoolof Engineering.

A MATHEMATICAL MODEL OF A TRAVELING WAVE LIGHT
AMPLIFIER IN A TRIANGULAR CONFIGURATION

John Allan Love, 11i (M.S. Thesis} Jun. 1965 102 p refs
(GSP/PHYS/65-14: AD-616707)

A traveling wave optical maser (TWOM) was placed in a
recirculating configuration to make multipass ampilification
possible. First. a computer analysis was performed 1o deter-
mine the change of the population inversion in the amplifying
medium and the output photon flux as the input signal travels




N65-31202

through the medium. Specifically. the resulting two coupled
rate equations were solved using material-cavity parametérs
corresponding to necdymium-doped calcium tungstate in a
cavity 40 nanoseconds in length It was found that only under
constant high pumping rates and in short cavity path iengths
will the returned output energy be amplified again. Second. an
experiment was performed utilizing ruby for both the oscillator
and the amplifier Amplification of the order of 30 db occured

Author

N65-31202% Spectra-Physics, Inc . Mountain View, Calif
HIGH POWER GAS LASER IN THE VISIBLE Quarterly
Progress Report, Jan. 1-Mar. 31, 1965

Arnold L. Bloom and Robert L. Byer (1965] 23 p refs
{Contract DA-28-043-AMC-00194(E})

(QPR-3; AD-618106)

Work during this quarter has consisted of spectroscopic in-
vestigation of the laser emission from C-W argon, krypton.
and xenon lasers and from the pulsed mercury-helium laser
The work with the noble gas ion lasers has indicated widths
of 3.000 to 5.000 megacycles. with clearly resolved Zeeman
splitting in fields over 700 gauss. The mercury measurements
have resolved the isotope shift in the 6150 A line and indi-
cated a line width of about 500 megacycles. Details of the
exact wavelength measurement of the mercury wavelength are
presented in this report. Author

N65-31360# Space Technology Labs.. inc.,
Calif.

SELECTIONS FROM THE TRW SPACE TECHNOLOGY
LABORATORIES LECTURE SERIES, VOLUME TWO

Thomas L. Branigan, ed. 1965 70p refs

CONTENTS:

1. THE THEORY AND APPLICATION OF MASERS AND
LASERS C.H.Townes (Mass. inst. of Tech)) p 4-13 {See N65-
31361 20-16)

2 THE BIOLOGICAL EXPLORATION OF MARS E. C.
Levinthal (Stanford Univ.) p 14-21 ref (See N65-31362 20-23)

3. THE EFFECTS OF HIGH-ALTITUDE EXPLOSIONS
W.N. Hess (NASA, Goddard Space Flight Center) p 22-34 refs
(See N65-31363 20-29)

4 THE ABUNDANCE OF THE ELEMENTS H. C. Urey
(Calif. Univ.) p 35-46 refs (See N65-31364 20-06)

5 THEORETICAL ASPECTS OF THE SPACE RELATIV-
ITY-GYROSCOPE EXPERIMENT L. |. Schiff (Stanford Univ.)
p 47-50 refs (See N65-31365 20-23)

6. ENERGETIC SOLARPARTICLES K.A. Anderson {Calif.
Univ.) p 51-60 refs (See N65-31366 20-29)

7. THEORIGINOFPLANETARYATMOSPHERES A . G. W.
Cameron (NASA, Goddard Inst. for Space Studies) p 61-70
ref (See N65-31367 20-30)

Redondo Beach.

N65-31361  Massachusetts Inst. of Tech., Cambridge.

THE THEORY AND APPLICATION OF MASERS AND
LASERS

Charles H. Townes 7 Sep. 1962 /n Space Technol. Labs..
inc. Selections from the TRW Space Technol. Labs. Lecture
Ser. Vol. 2 1965 p 4-13 (See N65-31360 20-34)

Basic operation and frequency characteristics of optical
masers are considered. Cesium, helium-neon, and ruby masar
oscillator systems are described, and the measurement of the
pandwidth of an oscillator is explained. Some applications of
masers and iasers are mentioned. M.RW.

N66-31459  Georgia Inst. of Tech., Atlanta.

STIMULATED PHOTON-PHOTON SCATTERING

|. R. Gatland. L. Gold (Martin Co . Baltimore), and J. W. Moffat
{Toronto Univ.) /n Maryland Univ. Proc. of the 3d Ann. East-
ern U.S. Theoret. Phys. Conf. [1964] 8 p refs (See NE5-
31450 20-24) Prepared jointly with Martin Co.. Baltimore
and Toronto Univ.
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If a stimulating beam of photons is superimposed on the '
direct nonlinear interaction region, the resulting stimulated
photon-photon scattering could be observed with foreseeable
laser power. in the proposed experiment, one laser beam is
reflected back by a mirror and the other is scattered at an angle
equal to the incident angle # which satisfies Bragg's Law,
Ao = A sin 8, where Ag and X are the wavelengths of the in-
cident and standing wave beams, respectively. This geometry
corresponds to a so-called “'brick wall” coordinate system, and
the probable number of stimulated scattering events per second
could be obtained. Such results indicate that it may be possible
to observe stimulated photon-photon scattering in @ vacuum;
the main problem being the separation of the scattered photons
from the Rayleigh scattering background caused by the scat-
tering of light by atoms in the vacuum. M.WR.

N65-316814# Naval Ordnance Test Station. China Lake, Calif.
Test Dept.

FABRY-PEROT TYPE LASER MODULATORS
Progress Report, Jul. 1963-Jul. 1964

Donald G. Mc Cauley Apr. 1965 45 p refs
(NOTS-TP-3736. TPR-386; AD-617717)

This report describes the optical characteristics of two pro-
totype laser modulators having the thin, flat, disk-shaped Fabry-
Perot (F-P) interferometer design. The modulators are being used
to investigate the use of laser radiation in communications The
report discusses the intensity modulation resulting both from the
converse-piezoelectrically-induced oscillations in the physical
separation of the interferometer refiectors and from the electro-
optically-induced oscillations in the optical separation of the
interferometer reflectors Author

Technical

N65-318364# Hughes Aircraft Co., Culver City. Calif
{NEODYMIUM GLASS LASERS AND THE GENERATION OF
HOLE BURNING SPECTRAL FLUXES] Monthly Report No.
9, 16 Feb.-14 Mar. 1965

L. G Komai (1965] 37p

(Contract AF 33(615)-1648)

(AD-464366)

Time-resolved spectral studies of Nd-glass normal lasers
were made and suggest that the intricate and diverse details
of the spectra observed may be characteristic of hole-burning
spectral fluxes generated within the oscillator cavity. The ef-
fects on different spectral fluxes were attained using a distant-
mirror mode selected oscillator A considerable range in spec-
tral flux was achieved using a Fabry-Perot spectral compression
with thin dielectric-coated microscope glass ships inside .lhe
A glan prism in the laser provided a plane-polanzed

laser.

output and the polarization effects were studied cTC.
N65-31897# Edgerton, Germeshausen and Grier, Inc., Bed-
ford, Mass. Systems Div. )
XLS-60 AND LS-53 OPTICAL BEACON SYSTEMS  Final

Report, Apr. 1965

A. L. Rotch and G. J. Lichtblau Apr. 1965 62 p
(Contract AF 19{628)-4049)

{8-3068; AFCRL-65-292; AD-464806)

The design and fabrication of a balloon-borne xenon
optical beacon for laser and optical tracking and a missile-
borne xenon optical beacon for optical tracking are documented
The basic’ elements of a xenon flashing light system are de-
scribed. Design parameters and light output are determined
for flat-plate reflectors and quasi-paraboloida! “tailoring”’
reflectors giving constant illumination at varying siant ranges
Electrical design parameters for xenon optical beacon space
applications are specified and proved Previous space flight
successes are described. Author

N66-320694 Korad Corp., Santa Monica, Calif.
GaAs LASER DIODES Quarter Progress Report, 1 Oct.—
31 Dec. 1964



R A Sehr Ft Monmouth. N J. Army Electron Res and De-
velop Lab [1964] 21p

(Contract DA-28-043-AMC-00235(E})

{QPR-2. AD-618464)

This report describes device development work on gallium
arsenide injection tasers carried out during the second quarter
of the contract period Particular emphasis was placed on in-
creasing the external power efficiency of the diode laser In
the course of these experiments, laser performance was stud-
ied as 3 function of junction depth, the junction being formed
by Zn diffusion from the vapor phase. Two metallizing meth-
ods were tried in order to determine the influence of the surface
treatment on laser performance. Twenty lasers fabricated by
previously described techniques were delivered in the early part
of this reporting period. Author

N65-32178* 4 Nationai Aeronautics and Space Administration,
Washington. D. C.
LIGHT MODULATION AND ITS APPLICATION TO TELE-
COMMUNICATIONS
Gerard Marie Aug 1965 27 p Transl. into ENGLISH from
Mem Soc. Ing. Civils France (Paris), v. 117, 1964 p 19-30
(NASA-TT-F-8762) CFSTI HC $2.00/MF $050 CSCL 178
The principles of light modulation and the interest iight
modulation offers for the long-distance transmission of infor-
mation are reviewed The main phenomena which can be
brought into action for the achievement of this objective are
indicated and the advantages presented by the linear electro-
optical effect which appears in certain classes of crystals are
discussed. Finally, the development of modulators intended
for the transmission of one or more television circuits and the
performances that can be expected from systems associated
with He—Ne gas lasers are described. EEB.

N65-32191*# General Dynamics/Electronics. Rochester,
N.Y. Research Dept .
LASER MODULATION AT THE ATOMIC LEVEL
Report No. 8, 1-28 Feb. 1965
E. G. Brock. F. C. Unterleitner. Y. C. Kiang, and J. F. Stephany
10 Mar. 1965 14 p ref
{Contract NASw-1008)
(NASA-CR-64436) CFSTI: HC $1.00/MF $0.50 CSCL 20L
Spectroscopic study of YAG:Nd3* has continued. resuit-
ing in measurement of the temperature dependence of energy
levels involved in laser emission. The separation of the levels
of the 4F3/2 state is found to be 845 +0.1 cm™~'. independent
of temperature. integrated intensities of the eight fluorescent
lines between 1.05 and 1.08u have been measured between
180° K and 400° K. Apparent linear dependence of linewidth on
temperature is noted. but is subject to refinement of data. Tem-
perature dependence of laser threshold has been measured
and is discussed on the basis of spectroscopic data. Author

Monthly

N65-32203% Cutler-Hammer, Inc., Deer Park. N. Y. Air-
borne Instruments Lab.

STUDY OF SOLID-STATE AND TRAVELING-WAVE MASER
TECHNIQUES Sixth Quarterly Report, Jan-Mar. 1965
C. Allen, J. De Gruyl, W. Heinz. $. Okwit, and J. Smith Grif-
fiss AFB. N. Y., RADC. Jun. 1965 33 p refs

{Contract AF 30(602)-2989)

(RADC-TR-65-148. AD-618403)

The purpose of this program is to develop improved maser
techniques and appiy them to a broad-band maser system.
The breadboard maser system is i its final stages of fabrica-
tion and assembly. Details of the system are described and
performance tests will begin shortly. Anamolous limiting
effects reported earlier for the semiconductor limiter were found
to be caused by relaxation effects in the material. Measure-
ments of a final configuration are presented and a novel pulse
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N65-32343

modulator mode of operation for the device is described. The
Gunn effect in semiconductors has been investigated as a pos-
sible pump source for traveling-wave masers. An initial study
indicates that this approach to a solid-state pump source may be
worthwhile Author

N65-322114# National Co . Inc . Melrose. Mass

STUDY AND INVESTIGATION OF A PROTON MASER
ANTENNA Final Report

Alexander Ganssen, Earl Law Stoan. 1ll. Jonathan C. Webste .
andWayne Ledder Griffiss AFB.N Y RADC. Apr. 1965 134 p
{Contract AF 30{602)-2908)

(RADC-TR-64-567. AD-619043)

A new concept in a low frequency magnetic field sensor
{the proton maser antenna) is presented The haswe theory aof
the Promant operation is explored and calculations are given
for the threshold sensitivity in terms of the system parameters
A breadboard model Promant has been constructed to verify
the predicted operational behavior. A description of the model
and procedures of its application in testing the basic theory are
presented 1n detail An investigation of several different free
radical solutions 1s reported The response of the Promant was
studied in the frequency range from dc to 1000 c¢/s. The present
research effort has shown that Promant i1s an extremely sens-
tive low frequency magnetc field sensor The breadboard mode!
represents only an inihial approach to the problem Means to
improve the sensitivity by perhaps as much as 70 dB and to pre-
serve a constant threshoid response to high frequency are pro-
posed Author

N65-32298#% Centro di Studio per 1a Fisica delle Microonde,
Florence (ltaly)

LASER CAVITIES Final Report

R.Pratesi, L. Ronchi, and G. Toraldo di Francia Apr. 1965 B4 p
refs

{Contract AF 61(052)-720)

(AFCRL-65-481. AD-618468)

A general analysis of the performance of a multiple axial
cavity constituted by many ruby rods with piane and paralilel
surfaces has been carried out. The threshotd condition for
oscitfation has been derived by applying a statistical treatment,
and the theoretical results have been checked expenmentally
A systematic analysis of the spectral output of the laser
radiation was carnied out together with an analysis of the spiking
structure of the puise. Far and near field patterns have also been
studied. The extension of the multipte axial cavity to geometries
other than the plane-paratiel is briefly discussed. Finally the ap-
plication of the multipie axial cavity to the production of giant
pulse of enhanced monochromaticity has been tested. using
glasses with vanabie transmission coefficient as light-switches

Author

N65-32343# California Univ., Livermore. Lawrence Radiation
Lab.

EFFECTIVE FLUORESCENT LIFE TIMES IN RUBY LASER
RODS

J.A.Fleck. Jr. 15 Apr. 1964 17 p refs

(Contract W-7405-ENG-48)

{(UCRL-7765-T(Rev. 1))

In the presence of a population inversion fluorescent life-
times are reduced as a result of stimulated emission. Effective
fiuorescent life-times have been calculated using 3 Monte Cario
method for ruby rods with Brewster angle ends and roughened
sides. The calculations take into account the dependence of gain
and reflectivity on polarization and the dependence of gain on
frequency. Resuits show that effective fluorescent life-times are
quite insensitive to rod length but strongly dependent on rod
diameter. They also indicate the possibility of oscillation in a
random mode for rods of sufficiently large diameter. Author
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N65-32677 Library of Congress, Washington, D. C. Aero-
space Technology Div.

RAMAN SCATTERING LASERS

Yuri Ksander /n jts Foreign Sci. Buil., Vol. 1, No. 8 Aug. 1965
p 9-17 refs {See N65-32675 21-34)

Recent Soviet contributions to the theory and applica-
tions of lasers based on the stimulated Raman scattering ef-
fect are reviewed in the light of the quantum mechanical,
classical, and semiclassical methods. The excitation threshold
and line intensity of SRS in a variety of organic compounds and
certain semiconductors are analyzed. Use of the ruby, neo-
dymium-doped glass, and optically pumped semiconductor
lasers for excitation of SRS is discussed. Author

N66-32861# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.

SEMICONDUCTORS GENERATE LIGHT

N. G. Basov 7 Jul. 1965 9 p Transl. into ENGLISH from
Pravda (Moscow), 5 Jan. 1864 p 3

(FTD-TT-65-337/1+4; AD-618013}

A brief discussion of Russian research on semiconductor
quantum generators is presented. Comparisons are made
between semiconductor generators and generators of other
types (ruby crystal, glass, and gas). The comparisons cover
dimensions, radiated power, vibration mode, and efficiency.
The use of the semiconductor quantum generator as an ex-
ceptionally economical source of light is discussed, and other
promising applications are considered. M.RW.

N65-329854 Commissariat a |'Energie Atomique. Saclay
(France). Centre d'Etudes Nucleaire.

CONTRIBUTION TO THE STUDY OF THE MOLECULAR
SCATTERING OF LIGHT. USE OF A LASER AS LIGHT
SOURCE [CONTRIBUTION A L'ETUDE DE LA DIFFUSION
MOLECULAIRE DE LA LUMIERE. UTILISATION D'UN
LASER COMME SOURCE LUMINEUSE]
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Lucien Slama (Ph.D. Thesis, Paris Univ.)
In FRENCH: ENGLISH summary
(CEA-R-2375) CFSTI: HC $3.00/MF $0.75
The experiments of the molecular scattering of light have
been repeated using a ruby laser as a light source. The angular
distribution of the scattered light intensity has been measured
when the electric vector of the incident beam is either in the
plane of observation or perpendicular to that plane. In the first
case a good agreement with the Rayleigh theory has been found
but this is not true in the second case. The differential cross
sections for scattering have been measured for various gases.
The values found are two or three times larger than the ones
deduced from the classical theory. The possible effect of a varia-
tion of the beam intensity upon the linearity of the scattering
process has been looked for. Author

1964 78 p refs*

N65-33397# Cutler-Hammer, Inc..
borne instruments Lab.

STUDY OF SOLID-STATE AND TRAVELING WAVE MASER
TECHNIQUES

J. A De Gruyl. W. W. Heinz. S. Okwit. and J. G. Smith Griffiss
AFB.N.Y.. RADC, Mar. 1965 25 p refs

{Contract AF 30(602)-2989)

(RADC-TR-65-30: AD-614651)

The purpose of this program is to develop improved
maser techniques and apply them to a broad-band maser
system. The final design parameters of the broad-band maser
system have been established and a description of the bread-
board system is presented in this feport. Fabrication and pro-
curement of the breadboard components have begun. A ridged-
waveguide semiconductor limiting structure has been developed
andthe results obtained with it are also presented in this report.
Limiting characteristics have been improved:. however, addi-
tional work is necessary in order to lower the limiting level so

Deer Park, N. Y Air-

that the maser is adequately protected. Author
N65-33401# Naval Ordnance Lab., White Oak, Md.
LASER ACTION BY ELECTRON BEAM PUMPING: STATE

OF THE ART, TECHNICAL CONSIDERATIONS, AND
GUIDE FOR EXPERIMENTS

Morton Stimler Sep. 1965 47 p refs

(NOLTR-65-95: AD-468832)

This report relates to laser action by electron beam pump-
ing. The papers chosen for review were selected to show the
type of work being performed with electron beam pumping, and
to form the basis for feasibility conclusions. Calculations in-
tended to provide starting points for future work are also given.
These include calculations of ion density in ruby, electron
beam density, quantum efficiency, and critical fluorescent power.
Also presented is the original data from which a family of curves
is generated to predict electron penetration depths into mate-
rials of known density. The report concludes with a list of equip-
ment for setting up an electron gun apparatus and a concep-
tual sketch of a compact. electron beam laser device. The
conclusion reached was positive feasibility. This has since
been verified. In addition. because of the advantages pointed
out in the report, interest in the technique of electron beam
pumping has been continually increasing. Author

NB86-33409# Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.

THE POSSIBILITY OF OBTAINING A SERIES OF POWER-
FUL SINGLE PULSES ON A RUBY OPTICAL QUANTUM
GENERATOR

Yu. V. Bayborodin, V. L. Broude et al 25 May 1965 10 p refs
Transl. into ENGLISH from Ukr. Fiz. Zh. {Kiev). v. 9, no. 5,
1964 p 570-573

(FTD-TT-65-134/1+2; AD-467253)




Experiments with 3 ruby optical quantum generator
(OQR) show that severali powerful radiation pulses can be ob-
tained during a single ignition. The experiments involved insert-
ing an OQR resonator with mechanical shutter disks into an
optical resonator. The shutter disks. which were rotated rapidly,
had three series of openings that assured repetition times of
50. 100, and 500 msec. corresponding to a frequency range
of 5.10 to 20.0 kc. Ignition duration of the pumping tube was
close 10 1.2 msec. The results show that if the time of pumping
for the generation of the first puise is 400 msec, generation of
successive puises can be obtained with 50 msec pumping
times. It also appears that the 20 kc frequency is not an upper

fimit. J.M.D.
N85-33421# Hughes Research Labs.. Malibu, Calif.
LASER DEVICES EXPLORATORY INVESTIGATION Interim

Enginsering Report, 5 Apr.-30 Jul. 1985
Viktor Evtuhov [1965] 28 p refs
{Contract AF 33(657)-11650)

(IER-7; AD-468754)

The operating life of the cw ruby laser has been extended
to several hours at full power output, and to periods exceeding
40 hours at reduced power output. An increase in incremental
efficiency from ~ 5 mW/100 W input to ~ 15 mW/100 W has
been obtained by increasing the output coupling. No corre-
sponding increase in the absolute power output has been ob-
tained. however. primarily because of difficulties with the pump
lamps. In attempts to improve the operation of the cw ruby
lsser. a number of different cavity geometries. ruby rods. and
pump lamps have been experimentally investigated. The
greatest difficulties were found to be associated with the pump
lamps. Calculstions were performed involving comparisons
of the puise and cw thresholds for ruby as well as the power
outputs from three- and four-level systems. Experiments on
transverse mode hopping in the cw ruby laser have been per-
formed. In general, mods hopping was found to be less ex-
tensive in the cw laser than in the puised laser. Author

N65-33571  Spectra-Physics, inc.. Mountainview. Calif.

AN INFORMATION NOTE ON AN AIRBORNE LASER TER-
RAIN PROFILER FOR MICRO-RELIEF STUDIES

Robert C. Rempel and Alan K. Parker {Aero Service Corp., Phila-
delphia) /n Mich. Univ. Proc. of the 3d Symp. on Remote
Sensing of Environment Feb. 1965 p 321-338 Prepared
jointly with Aero Service Corp., Philadelphia (See N65-33550
22-13)

A gas laser ranging device which gives very high accuracy
differential terrain height information from an airborne plat-
form is presented. This presentation covers the airborne and
ground test results of a feasibility model. and the development
and probable performance of the final production model. A dis-
cussion of the instrument’s direct applications to remote sens-
ing and its use in conjunction with existing devices to improve
their utility is presented. Author

N65-33688# Space Technology Labs.. inc., Redondo Beach,
Calif. Physical Electronics Lab. -
RESEARCH ON CHARGE PARTICLE DIAGNOSTICS
Progress Report No. 4, 1-31 Jan. 1984

R. F. Wuerker {1964] 4p ref

{Contract AF 33(615)-1035)

(STL-4127-8004-SU-000; AD-480936)

Experimental studies of the solid-state laser system which
was put into operation and tested as a generator of intense
single shot multimegawatt nanosecond radiation pulses, are
reported. Satisfactory operation in this mode was verified by
directing light onto a whitened surface and observing the scat-
tered radiation with a biplanar photodiode. The gain of the
laser rods was measured as a function of input energy to the
flash lamp by insertion of neutral density filters into the optical
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N65-33895

resonant cavity and determined, experimentatly, from the
threshoid for onset of stimulated emission. Tests verified that
the crystals were not uniform, but consisted of hot and cold
regions. The hot regions had a gain which increased linearly
with energy to the flash tube. At an input of 5000 joules, meas-
urements verified a gain of 5 along the hot regions of the
crystal. The cold region saturated at gains of 3 to 4. The meas-
ured gain and recorded pulse shape were in agreement with
theoretical predictions. S.CW.

N8B-33710*# Massachusetts Inst. of Tech., Cambridge.
STIMULATED BRILLOUIN SCATTERING IN LIQUIDS
E.Garmireand C. H. Townes {i3964] i1 p refs Submiiied for
Publication
(Grant NsG-330:; Contract AF 19(628)-4011)
(NASA-CR-58214) CFSTI: HC $1.00/MF $0.50 CSCL 20E
Stimulated Brillouin scattering of intense laser light, with
a build-up of coherent hypersonic waves, was observed in a
number of liquids in an arrangement which allows multiple
Brillouin scattering processes and precise measurement of the
velocity of hypersonic waves. In solids, a single scattering of
the incident light was observed, with a shift to lower frequencies
equal to the frequency of the acoustic wave. In liquids, eight
orders of successively scattered light waves appear. Each order
was generated backward from the incident wave and found its
way back to the laser cavity where it was amplified. A giant
pulse ruby laser provided the incident light in an experimental
arrangement. A glass flat with parallel sides was introduced
into the beam as an additional optical resonator in order to
separate longitudinal modes and produced a single mode with
a frequency spread less than .04 cm™'. Stimulated Brillouin
scattering was also observed with the ruby laser under normal
operation, but the giant puise system was used for measure-
ments of frequency shifts due to high spectral purity. R.W.H.

N66-33773# New York Univ., N. Y. Electron Tube Group.
PROJECTS DEALING WITH ADVANCED ELECTRON DEVICE
TECHNOLOGY Status Report

Feb. 1965 48 p refs

{Contract DA-28-043-AMC-00039(E})

(SR-85; AD-463584)

Advanced electron device technology is considered in
summaries of government-sponsored projects and some
related abstracts from non-government publications. Projects
are divided into three general categories: development,
evaluation, and production; device rating, reliability, life, and
environmental studies; and device techniques and studies of
related phenomena. Low and high power. microwave, passive,
and special devices are discussed. Three projects dealing with
optical masers are summarized. M.W.R.

N65-338964# Westinghouse Electric Corp., Baltimore, Md.
Aerospace Div.

DEVELOPMENT OF MILLIMETER AND SUBMILLIMETER
MASER DEVICES Interim Technical Report No. 7

W. E. Hughes, C. R. Kremenek, and W. E. Richards Wright- Pat-
terson AFB, Ohio, Electron. Technol. Leb., Jui. 18656 38 p
refs

{Contract AF 33(857)-10472)

(Rept.-490G: AD-618066)

During this reporting period the major effort has been di-
rected toward improving measuring techniques for a zero field
81-gc maser and a 9.3-gc maser. The improved techniques in-
clude new cavity designs, improved superheterodyne receivers,
new dewar designs. and more reliable operation. Each im-
provement is described in detail in the body of this report.

Author




N65-33899

N65-33899#% PurdueUniv, Lafayette, Ind. Quantum Electronics
Lab.

NONLINEAR INTERACTION OF LASER BEAM WITH
SOLIDS Final Report, Apr. 1, 1963-Jun. 30, 1965

A. K. Kamal and M. Subramanian 30 Jun. 1965 47 p refs
(Contract Nonr-1100(24); ARPA Order 306-62; Proj. Defender)
(AD-618473)

The first and extensively studied phenomenon is the non-
linear dc polarization that is caused by the second order non-
linear polarization. The quartz crystal is chosen as the dielectric
medium. A quantitative relationship between the dc polarization
and the intensity of the propagating laser beam is given. A
convenient method of detecting dc polarization is presented.
With this technique the elements of the second order polari-
zation coefficient can be determined experimentally. Prelim-
inary experimental results on the correlation between the
spikings in the dc polarization and in the fundamental frequency
of laser oscillation are presented. The second type of nonlinear
polarization presented in this report is the initiation of a study
on the generation of subharmonics at opticai frequencies using
high intensity laser sources. Author

N66-33916# Stanford Univ., Calif. Microwave Lab.
UNSTABLE OPTICAL RESONATORS FOR LASER APPLI-
CATIONS

A.E. Siegman Sep. 1964 43 p refs

(Contracts AF 33(615)-1411; DA-36-039-SC-90839)
(ML-1227; AD-460878)

A simple geometrical analysis developed which describes
the lowest-order transverse mode in an arbitrary unstable
optical resonator of large Fresnel number. The lowest mode is
assumed to consist of two oppositely traveling spherical waves
which uniformly illuminate the two end mirrors. The centers of
curvature of these two waves (which are not in general the
mirror centers of curvature) are found by requiring that each
center be the image of the other upon reflection from the
appropriate spherical end mirror. The resonator losses, found
from simple geometrical considerations, are given by simple
analytical expressions and are entirely independent of the
mirror sizes. The equi-loss contours on the usual mode chart
are hyperbolae. The present results agree well with more exact
results calculated by Fox and Li for the unstable case. and
with experimental results on a ruby laser having a divergent
spherical surface ground directly onto the ruby rod. Unstable
resonators of this type appear potentially useful for transverse
mode control and for diffraction output coupiing. Author

N66-33996# Air Force Iinst. of Tech., Wright-Patterson AFB,
Ohio. School of Engineering.

INVESTIGATIONS OF A SODIUM-MERCURY METAL
VAPOR LASER

Clinton Tucker Meneely {M.S. Thesis)
(SP/PH-65-15; AD-6817950)

While many gaseous lasers have been developed using
noble gases, relatively few gaseous lasers have been developed
which operated on metallic vapors, perhaps because of the
technical difficulties involved. Much of the basic research into
maetallic energy level systems and their interactions with other
systems has been done long ago by the early spectroscopists.
Their findings need only to be reappraised in the light of laser
theory to be useful. It is shown that the “technical difficulties’
involved in metallic vapor systems can probably be overcome
with careful equipment design. TAB

Mar. 1965 60 p refs

N66-339974# Autonetics, Downey, Calif.

OCCUPATIONAL LASER HAZARDS—A SURVEY OF THE
LITERATURE

Marnelle Kinney 7 Jul. 1965 21 p refs

(T5-1245/3111; AD-617913)
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The need for guidelines to protect personnel involved in
laser research is generally recognized. The literature reveals,
however, that views differ as to what precautions should be
required. This bibliography contains 48 entries arranged alpha-
betically by author, and includes papers published in the open
literature and reports which may be obtained through the De-
fense Documentation Center. The period of time covered is from
1956 through May 1965. Author

N65-34075# Library of Congress, Washington. D. C. Aero-
space Technology Div.
FOREIGN SCIENCE BULLETIN, VOLUME |. NO. 9 A

Monthly Review of Selected Foreign Scientific and Technical
Literature

Sep. 1965 91 p refs

CONTENTS:

1. COMBUSTION INSTABILITY IN SOLID-PROPEL-
LANT ROCKETS P. Vantoch p 1-29 refs (See N65-34076
22-28)

2. SOVIET RESEARCH ON BALL LIGHTNING A. Ilwan-
ovsky p 30-41 refs (See N65-34077 22-25)

3. NEW DATA ON THE 11-YEAR SOLAR ACTIVITY
CYCLE E. Gelins p 42-50 refs (See N65-34078 22-29)

4. NOCTILUCENT CLOUD RESEARCH D. W. Michaels
P 51-55 refs (See N65-34079 22-13)

5. INTERSTELLAR COMMUNICATIONS
p 56-63 refs (See N65-34080 22-30)

6. GIANT PULSES FROM A NEODYMIUM LASER WITH
A PHOTOSENSITIVE LIQUID Q-SWITCH J. G. Kourilo
p 64-66 refs (See N65-34081 22-16)

7. SOVIET HYDROFOILS G.
(See N65-34082 22-34)

V. Mutschall

Erleman p 67-72 refs

N65-34081 Library of Congress, Washington, D. C. Aero-
space Technology Div.

GIANT PULSES FROM A NEODYMIUM LASER WITH A
PHOTOSENSITIVE LIQUID Q-SWITCH

John G. Kourilo /n its Foreign Sci. Bull, V. 1. No. 9 Sep.
1965 p 64-66 refs (See N65-34075 22-34)

Two Soviet experimental studies are compared with a
similar U. S. study on producing giant pulses from a neo-
dymium-doped glass laser with the aid of reversibly bleachable
polymethine dye solutions. Similarities in the experimental
setup and some characteristics of the laser emission were
noted in both the Soviet and the U. S. studies. The stated pur-
pose of the Soviet studies was to achieve a pulse effect in
a neodymium laser similar to that previously produced in a
ruby laser with reversibly bleachable phthalocyanine or kryp-
tocyanine solutions. The most significant Soviet achieve-
ment was a single, symmetric pulse of 35-nsec width and
5-Mw peak power produced with the same polymethine dye
as in the U. S. study. The energy output of this pulse was
7% of the total ordinary laser output. Author

N65-340844 Linde Co.. Indianapolis. Ind.
CZOCHRALSKI GROWTH OF LaAlO5
May 1965

C. D.Brandle 9 Jul. 1965 26 p
(Contract Nonr-4793(00); ARPA Order 306; Proj.
(SRCR-65-4; AD-617957)

The objective of this program was to explore the possibility
of growing high optical quality LaAlO3 by the Czochralski
method. The techniques developed for ruby growth were found
to be directly translatable to LaAlO3 with no apparent limi-
tations imposed by the use of a crucible. Undoped and doped
(Cr3*, Eud¥) crystals of various orientations were grown.

Speedway Labs.
Final Report, Jan.—

Defender)




Two major defects were encountered: color centers and twin-
ning. Color centers were eliminated by using high purity start-
tng materials in combination with selected growth and post-
growth treatment Two mechanisms for forming color centers
are proposed and their relation to LaAlO3 defect chemistry is
discussed. The dominant twin planes have been identified to
be those of the (100) system. Their relation to the crystal struc-
ture of LaAlO3 has been elucidated. Isolated attempts were
made to grow BiAlO3 and PrAlO3 to determine if twinning
might be a problem in these potential host compositions; other
growth problems were encountered indicating that an answer
could be obtained only by an extensive effort beyond the bounds

of the present program. Author
N65-34108# Northeastern Univ., Boston, Mass.
RESEARCH ON STORAGE DIODE LASERS Final Tech-

nical Summary Report, 1 Apr. 1963-15 May 1964

Richard G. Seed and Kart M_Hergenrother [1964] 50 p refs
(Contract Nonr-4106(02);: ARPA Order 306-62; Proj. Defender)
(AD-618297)

Research on a proposed storage diode laser is described in
detal. The desirability of such a device in many potential appli-
cations s discussed. The design theory is presented in detail.
Representative estimated numbers are presented. Four possi-
ble storage diode laser configurations are described, of which
the most promising involves a low current storage pulse and
high current trigger pulse in a long lifetime material. The pos-
sibiity of obtaining long lifetime by the shift from direct to in-
direct transition is discussed. Negative experimental resuits
with extreme high current pulses in germanium and siticon are
presented. Additional experiments required for proof are de-
scribed. Related experimentai results on the observation of
reverse emission of galliium arsenide. and on the shift of the
absorption edge in germanium are presented. The design of
diode laser pulsers is reviewed in general. Three specific
circuit configurations are presented. An electrical double pulser
is described. And finally the technology of image converters
and coolers used is described. Author

NB5-34155# Florence Univ. (italy). lIstituto di Onde Elet-
tromagnetiche.
RESEARCH ON OPEN RESONATORS. PART i: THEORY
OF FLAT-ROOF RESONATORS. PART II: EXPERIMENTAL
TESTS OF MICROWAVE MODELS OF OPTICAL RESON-
ATORS Interim Scientific Report No. 1
G. Toraldo di Francia. P. F. Checcacci, and A. M. Scheggi May
1965 35p refs
(Contract AF 61(052)-871)
(AFCRL-65-568: AD-619879) CFSTI: HC $2.00/MF $0.50
A microwave or laser resonator with flat-roof mirrors is
theoretically discussed. When the angle of the roof is ex-
tremely smait, on the order of 10~ 3 radians for microwaves or
10-3-107% radians for optics, this resonator has some fea-
tures in common with the confocal resonator. A scaling
method is applied to the study of the characteristics of a laser
resonator. Experimental tests performed on a F.-P. resonator
with plane square mirrors operating in the X-band are de-
scribed. Measurements of frequency and quality factors of the
resonator modes along with field distributions are reported
and the results discussed. Particularly the close correiation
between mirror deformations and field patterns is shown.
Author

N85-34184# Korad Corp.. Santa Monica. Calif.

GaAs LASER DIODES Quarterly Progress Report, 1 Jan.-
31 Mar. 1965

R. A. Sehr Fort Monmouth, N. J., Army Electron. Command
[1965] 24 p refs

{Contract DA-28-043-AMC-00235(E})

{QPR-3: AD-619532)
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N65-34674

Three different methods of junction formation were em-
ployedto obtain GaAs laser diodes for room temperature opera-
tion and include diffusion of An into an n-type substrate under
arsenic pressures of about 10 atmospheres. deposition of an
n-type layer onto a p-type substrate from a liquid Ga meilt, and
vapor epitaxial growth of an n-type layer onto a p-type substrate.
The initial results of these measurements indicate that-the
high pressure diffused junctions yield room temperature laser
diodes of comparable performance to those in which the junc-
tion is grown by liquid solution epitaxy. Laser diodes in which
the p-n junction was formed by vapor phase epitaxy ‘did not
lase at room temperature. Author

N icaticns Research Service, Waghington,
D.C.
TRANSLATIONS ON COMMUNIST CHINA'S SCIENCE
AND TECHNOLOGY No. 220
29 Sep. 1965 27 p refs Transi. into ENGLISH from Ts'e-
Liang Chi Ti-Ch'iu Wu-Li Chi-K'an (Peking). no. 1. Feb. 1965
p 96-112
{JPRS-32185; T7-65-32676) CFSTI: $2.00

A review of the principles and development of the laser is
presented. The use of iasers for the measurement of distance,
angle. height, and geodetic surveying is also proposed. It was
pointed out that in planning for laser application in survey
work. the control, filtering. receiving, converting. and indicating
systems must be adapted, and the effect of dense atmos-
phere on laser beams better understood. W.M.R.

N65-34473# Korad Corp.. Santa Monica, Calif.
INORGANIC LASER MATERIALS Interim Engineering Re-
port, 1 Dec. 1964-31 Mar. 1965

Wright-Patterson AFB. Ohio. AF Avionics Lab., 15 Apr. 1965
49 p refs

(Contract AF 33(615)-1967)

(AD-466008)

Laser operation was achieved with two unary oxides
(Gd,03 and La,03) doped with Nd*3 and emphasis is being
placed on improvement of crystal quality and performance effi-
ciency of these hosts, as weil as the extension of this work to
other primary additives. A study was undertaken of multiple dop-
ing effects (sensitized fluorescence). with emphasis on the sys-
tem Er*3 —Tm+3_ since the effect of the Ert3 enhancement
on Tm*3 fiuorescence was found to increase with Er+3
concentration, it was decided to proceed to the limiting case
where the entire host lattice acts as a sensitizer. Crystal growth
of this system was initiated, and pulsed and continuous wave
laser operation of this material was achieved. In the case of
binary oxides. theoretical and experimental research is being
conducted to evaluate GdAIO3 MgO-Ai;03. and BeO-Aiy03
as laser hosts. A simuitaneous study of hybridized growth
techniques is accompanying this activity to cope with the
manifold problems associated with crystal growth of polynary
oxides. . R.N.A.

N65-34874# Kolisman Instrument Corp., Elmhurst, N. Y.
SIMULATOR, WEAPON, FIRING AND RANGING (LASER)
SYSTEM

Port Washington, N. Y., Naval Training Device Center, Mar.
1865 92 p refs

{Contract N61339-1311)

(NAVTRADEVCEN-1311-1; AD-619164)

This report describes Kolisman’s Laser Weapon Simulator
system—a device developed around a laser that simulates
the important effects of a tankgun fired at a target, and ac-
cordingly enhances the training of tank gunners. The theory
of operation of the laser (plus optics), and the associated
power supply. is presented in detail. Procedures for installing



N65-34688

the simulator system on the tank and the target in the down-
range area. for performing pre-operation checkout. adjust-
ment, and alignment, for conductir.3 training exercises. and for
troubleshooting and repairing the equipment. are also pro-
vided in detail. Safety precautions necessary in aligning.
operating, and repairing the equipment are carefully noted.
Described are the test pronedures used and the results ob-
tained in an experiment to determine the energy refiected from
a retrorefiector (Scotchlite) located two hundred feet away
from the Laser Weapon Fire Simulator as measured by a
detector located adjacent to the laser source. The detector,
a photomultiplier, established that 0.18 X 10-8 joules would
fall on the unaided eye of the trainee and this energy level is
shown to be safe. Author

N65-34688# Sperry Rand Research Center, Sudbury, Mass.
INVESTIGATION OF THE ELECTRICAL AND CPTICAL
PROPERTIES OF JUNCTIONS IN VAPOR-DEPOSITED
COMPOUND SEMICONDUCTORS Final Report, 1 Jun, 1964
31 May 19856

Henry T..Minden Jun. 1565 34.p refs

{Contract AF 19(628)-4189)

(SRRC-RR-65-52. AFCRL-65-498; AD-619717)

Germanium was epitaxially deposited on gallium arsenide
by means of the hydrogen reduction of GeCly. Above 800°,
germanium reacted with the GaAs seed to form a black powder.
Properdeposition was observed below about 750° . Nonetheless.
cross doping of the Ge layer by gallium was observed even
at deposition temperatures as low as 670° ; the heterojunctions
showed tunnel diode characteristics. Deliberately doped junc-
tions of p-Ge on n-GaAs showed the |-V characteristics of
Ge junctions, while the photovoltaic response was that of a
GaAs junction. The voltage sign of the response was that of
normal p-n junctions. An apparatus is described for the epi-
taxial deposition of GaAs. The conditions for the preparation
of high-purity, smooth layers are described. and doping tech-
niques are given. Epitaxial lasers were made by the deposition
of zinc-doped epitaxial layers on n-type GaAs substrates.
Junctions diffused into high-purity layers showed low-leakage
currents, and some negative resistance characteristics were
observed. Author

NB86-347084# Air Force Systems Command. Kirtland, AFB,
N. Mex. Air Force Weapons Lab.

PULSE LASER INSTRUMENTATION Technical Report, Apr.
1962-Dec. 1963

Charles W. Bruce and Eari H. Collet
(ARPA Order 313)

(WL-TR-64-127; AD-618031)

The development of the techniques and devices used to
measure pulse laser output is described. Included are discus-
sions of principles, physical design, associated circuitry, and
impedance-matching techniques. The instrumentation system
consists of a total baam calorimeter suited to the laser energy
range and an integrator whose signal is correlated to the
calorimeter measurement. The calorimeter is either an ab-
sorbing surface or volume arranged so that the energy is
well trapped. The surface absorber is a thermally isolated
holiow silver sphere whose inner surface has been highly
polished and whose heat capacity can be accurately cal-
culated. The laser besm is admitted into the sphere at the
focal point of a short-focal-length lens through a very small
hole off center of the sphere. The volume absorber is cone-
shaped as a result of various requirements and considerations.
Thermistors or thermocouples are used to measure the re-
sultant temperature rise. The use of these devices has several
maerits, chiefly high accuracy. stability, and relative simplicity.
In addition, the devicas lend themselives to the measurement
of a wide range of energy densities. Author

Jun. 1965 67 p refs
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N65-34713# Minnesota Univ., Minneapolis.
trical Engineering.

A THEORETICAL EXAMINATION OF OFF-AXIAL DIREC-
TIONALITY IN LIGHT FROM OPTICAL MASERS

Chandra M. Varma and R. J. Collins {M.S. Thesis} [1964] 63 p
refs :

{Contract Nonr-710(61))

(TR-2; AD-618632}

An explanation is suggested for the appearance of highly
directional off-axial radiation from solid state optical masers
of circular cross section which takes the form of rings in the
far field. The rings are due to the propagation of high order
TE and TM mode in the cavity. This is established by calcu-
lating the far field pattern when the distribution characteris-
tic of such modes exists at the aperature of optical masers.
The ring angle was related to the mode order. The rings ap-
pearance at discrete angles was explained by proving that the
frequency degeneracy in a multimode cavity is dependent on
the angle that wave vectors make with the axis There are cer-
tain discrete angles at which the degeneracy is high and modes
corresponding to such angles will be preferentially selected.
It is shown that the amount of degeneracy at any particular
angle depends on the type of nonuniformity in the reflectiv-
ity of the mirrors. Nonuniformities in the gain distribution
inside the cavity lead to mode mixing with the creation of
new modes with reduced thresholds of oscillation. The effect
is larger for medium nonuniformities than for mirror nonuni-
formities by a factor proportional to the cavity length. R.NA.

Dept. of Elec-

NB856-34867# Cornell Univ., Ithaca. N. Y. Lab. of Atomic and
Solid State Physics.
DECAY OF LASER-INDUCED EXCITATIONS OF F-CENTERS
Technical Report No. 3
Dietmar Frohlich and Herbert Mahr 30 Jul. 1965 23 p
(Contract Nonr-401(47))
(MSC-387. AD-619072)

A strong population of excited F-center states is achieved
in various alkali halides using a short intense puise of a Q-
switched ruby laser. During the presence of the excited F-
centers the time dependence of their decay is measured with a
fast-recording spectrometer. This is done by monitoring the
absorption changes connected with the ground state or excited
state populations. Using this method for crystals containing
low F-center concentrations the lifetime of the excited state
of F-centers in KI. Rbl, Csl, RbBr and CsF is measured from
7° K to about 80° K by monitoring absorption changes in the
region of the 3-. the §*- and the F-band. respectively. For Ki
samples containing high F-center concentrations it is found
that the decay curves are nonexponential. Author

refs

N65-34887# Stanford Univ., Calif. Microwave Lab.
MICROWAVE RESEARCH Quarterly Status Report No. 25,
1 Feb.—-30 Apr. 1965

Jul. 1965 14 p refs

{Contract Nonr-225{48))

(ML-1351; AD-618709)

Progress is reported on acoustic wave amplification, op-
tical masers, tunable lasers, electron-proton interactions, semi-
conductors, geometric optics. and solid state plasma studies.
Among the specific accomplishments was the investigation of
a number of commercial diffused and alloyed planar p-n junc-
tions in which microwave radiation was found. The spectrum
of the emitted radiation was estimated to reach as far as 20
to 30 kMc. The power output of these diodes under puised
operation was of the order of one mW at X-band frequencies.
Also, attention was focused on liquids with known Raman char-
acteristics. No Stokes output was observed characteristic of
an infrared transition in either benzene or chioroform. Benzene
has a molecular center-of-symmetry and therefore no tuning
should be possible. E.E.B.




N65-35043# Library of Congress. Washington. D. C. Aero-
space Technology Div

DIFFRACTION SYNCHRONIZATION OF LASERS Trans-
lations of Soviet-Bloc Scientific and Technical Literature

N. G Basovetal 16Jul. 1965 8 p refs Transl into ENGLISH
from Dokl Akad. Nauk SSSR (Moscow). v. 161, no. 3. 1965
p 556-559

(ATD-T-65-47. AD-618389)

Conditions are given for the existence of a radiating mirror
laser in which a semiconducting layer is applied directly to the
mirrors of the resonator. the said layer being divided by ab-
sorbing partitions into separate isolated cells. Such an arrange-
ment increases the efficiency of large semiconductor lasers
while suppressing parasitic generation in the plane of the mir-
ror. The difiraciion couupling cocfficient of cpen resonators is
calculated. and the stability conditions of the synchronized sys-
tem are determined TAB

N65-35172# Califormia Univ . Berkeley Space Sciences Lab.
ON THE USE OF RUTILE AS AN 8MM MASER MATERIAL
Toshio Hor and Joseph’ Wakabayashi 20 Nov. 1964 103 [}
refs revised /its Ser. No. 5. issue No. 39

{Contract Nonr-222({54}}

(AD-619191)

This report is to present some considerations and experi-
ments which were made in the course of design of an 8 mm
traveling wave maser for radio astronomy application. tn Part
I a brief review of solid state maser theory and paramagnetic
resonances will be made. in Part il some exampies of the
application of the spin Hamiltonsan of paramagnetic material
to maser design will be presented. Also. frequency characteris-
tics of quarter wave matching transformers will be considered.
At the end of Part |1 the present scheme of impedance match-
ing between standard waveguide to maser amplifier will be
presented. In Part 1li, some experiments which have been
done to support the matching design: determination of crystal
axis by Laue back reflection method; measurement of dielectric
constant of mateniais which will be used in constructing maser
amplfiers Also. experimental considerations on broad band
matching will be presented Author

N65-35256*# Stanfo-d Univ.. Calif. Dept. of Physics.

DIRECT MEASUREMENT OF XENON FLASHTUBE OPACITY

J.L Emmett, A. L. Schawlow, and E' h. H. Weinberg (ONR, San

Francisco) [1964] 21 p refs Submitted for Publication

(Grant NsG-331)

(NASA-CR-56917) CFSTI: HC $1.00/MF $0.50 CSCL 0%A
The optical transmission of a xenon flashtube has been

measured at wavelengths from 2500 A to 10000 A and at cur-

rents up to 5000 amperes per cm2. It is found that the ab-

sorption increases with current and with wavelength. Above

about 5000 A and a current of 4000 amperes per cm2. a dis-

charge tube 1 cm thick is nearly opaque At shorter wavelengths

or lower currents, the discharge is fairly transparent. Author

N65-35355*# Hughes Research Labs.. Malibu Beach, Calif.

INVESTIGATION OF THE DC-EXCITED XENON LASER

Final Report, 24 Mar. 1964-24 Mar. 1965

Peter O. Clark. Richard A. Hubach, and James Y. Wada Apr.

1965 81 p refs Prepared for JPL

(Contracts NAS7-100; JPL-950803)

(NASA-CR-67298) CFSTI: HC $3.00/MF $0.75 CSCL 20E
Electron energy distributions in helium-neon and xenon gas

laser discharges are found to be nearly Maxwellian for smali

values of Rp. @ product of the radius and the pressure. For

larger Rp values. distributions deviate strongly from the Max-

wellian. Plasma boundary effect and electron-neutral elastic

collisions, the most important factors in forming the electron
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N65-35445

energy distribution in laser discharges. are theoretically formu-
lated by consideration of energy conservation. The theory ex-
plains the observed dependence of the distribution as a function
of R,. and experimental results are in reasonable agreement
with this theory. Among the new discharge configuration de-
signed and constructed were three hollow cathode discharge
tubes and a pentode laser. None of these produced measur-
able output power or gain at 3.5080 u even though they re-
quired a much larger input power than glow discharge tubes
of comparable size. It was. therefore. concluded that the stand-
ard dc-excited glow discharge is the most effective and efficient
gas laser discharge. MWR.

NEE.26A23% Cornell Univ _Ithaca N Y. tab. of Atomic and
Solid State Physics.

[EXCITED STATE SPECTROSCOPY USING A Q-SWITCHED
RUBY LASER. LOCALIZED EXCITONS IN MIXED ALKAL
HALIDES]  Progress Report, Oct. 1, 1964-Sep. 30, 1965
Paul L. Hartman and Herbert Mahr Jun. 1965 7 p refs
(Contract Nonr-401(47))

{AD-619198)

Studies in the foillowing areas are summarized: light ab-
sorption in the presence of excited states {strongly populated
using a Q-switched laser) in KI. Csl, and RbBry lifetimes of
the relaxed excited state of F-centers in Ki. Csi. RbBr and

CsF: absorption edge of |~ in KBr single crystals: process of
F-center formation with ultraviolet light of mixed and pure
alkali halides. Author

N65-35429# United Aircraft Corp., East Hartford. Conn. Re-
search Labs.

RESEARCH PROGRAM ON NEW PEROVSKITE LASER
HOST MATERIALS OF THE A[B'gs B"5.5]03-TYPE
HAVING CUBIC CENTROSYMMETRIC LATTICE SITES
Final Report, Aug. 1, 1964-Jul. 31, 1965

F. S. Galasso. G. K. Layden. and D. E. Flinchbaugh Jul. 1965
119 p refs

(Contract Nonr-4606(00): ARPA Order 306)
(UACRL-D910269-5. AD-618936)

Powders of perovskite-type compounds having the gen-
eral formula Ba(B'gsTaps)03. where B' is a trivalent rare
earth cation, In3+, Y3+ or Sc3+, were doped with trivalent
laser activating ions and the fluorescent lifetimes were meas-
ured. The values and long life-times obtained for other rare
earth doped phases of this type indicate that some of them
may make promising laser materials. in addition, the opticai
properties of a number of other complex perovskite phases
and some non-perovskite phases were measured. Studies in-
volving flux growth crystals were also made. In the first in-
vestigations, smail. discolored crystals of Ba(lLag 5Tag 5)03.
Ba(Gdg 5Tap.5103. BallugsTag )03, Ba(Scg 5Tag 5)03.
and Ba(Yq 5Tag5)03 were grown from a BaF; flux. After de-
tailed phase diagram studies of the Ba0-YTa04-8,03 and
BaO-LuTa04-B,03 systems, clear single crystals of doped
Ba(Yp 5Tag5)03 and Ba(lugsTag )03 were grown from a
B203 flux by slow cooling. In addition, a larger single crys-
tal of Ba(YpgTagslO3 was grown by a modified Czochral-
ski technique. Author

N65-354454# Michigan Univ.. Ann Arbor.
OPTICAL RECTIFICATION

Michael Bass (Ph.D. Thesis} [1964] 52 p refs
(Contract AT(11-1)-1112)

(TID-21807)

Optical rectification, or the dc effect, was studied in crystals
of KDP (potassium dihydrogen phosphate) deuterated KDP,
CdS, Cd(Sp75 + Sep2s). and ZnTe using a one megawatt
beam from a ruby laser. The detection procedure entailed
mounting the crystal as the dielectric in a paraliel plate capaci-
tor and measuring the voltage induced by the dc polarization.



N65-35528

The relation between optical rectification and the linear electro-
optic effect was experimentally verified in KDP and deuterated
KDP. Avaitable linear electro-optic data for these crystals
predicts values for their dc coefficients in good agreement with
the measured results. The temperature dependence of the
dc effect in these crystals was identical with that of the linear
electro-optic effect in the range from 120° to 300° K. The
quantum mechanical prediction was verified in CdS, Cd{Sg 75
+ Seg 2s5). and ZnTe. These crystals have optical absorptions
nearer the ruby laser frequency than does KDP, and exhibit
larger optical rectification coefficients. A large interferring

signal observed in KDP using the neodymium laser may be
due to a tertiary pyroelectrnic effect in the crystal stimulated
R.N.A.

by absorption of some of the laser beam energy.

N65-3565284# Precision Instrument Co.. Palo Alto. Calif.
COHERENT-LIGHT RECORDING TECHNIQUES in
port, 1 Jan.-31 Dec. 1964

C. H. Becker Griffiss AFB, N. Y., RADC. Jun 1965
{Contract AF 30(602)-3272)

(RADC-TR-65-130; AD-618919)

Coherent-light recording/reproducing comprises a two-
dimernsional quantum-mechanical data process of ultimate
packing density and frequency bandwidth. It is based on a
continuous-wave single-mode (TEM,) laser as the coherent
light source for recording and reproducing. Photographic
coherent-light recording uses high-resolution microfilm as
the recording medium. Diffraction-limited images of the laser
are focused, electro-optically modulated. and swept over the
photographic film. A photographic negative of the recordings
is reproduced by means of a coherent-light beam of the same
wavelength used for recording. but of strongly reduced in-
tensity. The feasibility of electro-optical scanning for coherent-
light recording/reproducing is investigated theoretically
and experimentally. Single-crystal barium titanate in the para-
electric phase is used as wide-angle deflector material. A con-
ventional servo control system is simulated, adjusting record-
ing and reproducing to real time. Author

N65-35530# General Precision, Inc.,
GPL Div.

PUMPED TRANSFORMER LASERS Technical Summary Re-
port No. 1, 1 Nov. 1964-1 May 1965

Cecil B. Ellis 17 May 1965 158 p refs

{Contract Nonr-4718(00): ARPA Order 306. Proj. Defender)
(GPL-A-31-1; AD-618896}

A new concept is presented and its analysis begun. the
TRANSFORMER LASER. This arrangement is intended to
convert the outputs from many lesser, and lower quality,
auxiliary lasers into a single coherent plane-wavefront by
absorption and re-emission in the normal transitions of a
molecular gas medium. Work during this contract period has
dealt exclusively with analyses of suitable gaseous media 10 be
pumped by a battery of Nd-gtass lasers near 1.06u. The most
promising gas molecule found so far for this purpose is CN,
which would be obtained from the preparatory exposure of
normal {CN); gas to a pulse of UV light. The analysis to date
indicates a probable potential for operation at very useful
power densities. but only a few of the possible questions about
such a system have yet been explored. Alternative choices for
the gas medium might be Cs; or metastable nitrogen molecules.
Further analysis of these molecules as well as of CN is planned
for the next period. Author

Pleasantville, N. Y.

N66-356563%# Minnesota Univ.. Minneapolis
trical Engineering

FREQUENCY BEATS IN THE OFF-AXIS MODES OF RUBY
LASERS

Dept. of Elec-
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Donald Theodore Davis and R. J Collins [1965]
{Contract Nonr-710(61))
(TR-3. AD-618633)

The main purpose was to observe the beat frequencies be-
tween off-axial modes. and see how parameters such as pump
power and nonuniform reflectivity affect them The microwave
frequency beats between these optical laser modes are meas-
ured with a photodiode and compared with the values predicted
by i1deal cavity resonator theory The observed values are seen
to agree very well with those predicted By selecting the proper
nonuniform mirror reflectivity pattern. 1t was hoped that the
thresholds of oscillation could be lowered for the local modes
desired. Four different silvering patterns were used on the
cylindrical ruby rods. The results indicate that 1t I1s possible to
lower substantially the threshoids of oscillation of preselected
modes with a proper choice of mirror silvering pattern, as long
as the average reflectivity of the mirrors 1s not too drastically
Author

63 p refs

reduccd

N65-356424% Army Electronics Labs., Fort Monmouth, N. J.
FURTHER CONSIDERATIONS ON REGENERATIVE RUBY
LASER AMPLIFIERS

H Jacobs. F. A Brand. C Lo Cascio. G Novick. J Castro (Ar-
gentine Army) et al Mar 1965 39 p refs

(ECOM-2575; AD-615112}

A theoretical and experimental study has been carred
out on laser amplification. An 1deal laser amphfier was previ-
ously treated as a three-medium transmission system in which
an electromagnetic wave was considered to travel through air,
then through an active crystal during which time 1t under-
went muitiple internal reflections and finally through air
again, all in a direction normal to the planar surfaces of the
solid material. Experiments have been initiated to investigate
the validity of the theory using ruby at hquid nitrogen tempera-
tures. A transmission system was set up and by controlling
the relative time delays in firnng both rods. the properties of
transmitied power gain were studied. It was found that both
the oscillator and amplifier rubies when uncoated. could be
made to oscillate for about 100 usec giving a well-defined
pulse of quasi CW operation. The gain of the amplifier in-
creased as the times of the input signal from the oscillator
approached the time at which the amplifier went into oscil-
lation. With delay in signal relative to the amplifier oscillation
period. an attenuation in transmission was observed. Author

N65-35846* # Nor