
AD—AO7O 763 DEFENSE INTELL IGENCE AGENC Y WASHINGTON DC
ItT LOP MENTS • NUMBER 2~~~~MA Y~ JU~~ U)

IMCLASSIFIED D I A~ DST~~I7leOZ~ OO3~ 78

w

I I

I I
I .
I I



1.0 ~~~ ~~
_ _ _ _  ~~ ifif 2.2

L ~~~

I I . I ~ ~2 O

IIIII~8
((((I’ .25 

~~ ~~~~~~~~~~~~

4 4

MICROOOP’~ RESOLUTION TEST CF$~~T
NAPO~1~ L BUREAU STAB DARDS - I963-~



OST-174 Z.003-78

I

BIBLIOGRAPHY OF SOVIET
LASER DEVELOPMEN TS (U)

MAY JUNE 1977

AUGUST 1978

~W

- ~~~~~~~~~~~~~~~~



/
/ DL4~ DST..1

I /I /I. .1

- --.--~~ -. - -
~
-

I Ri. I OCRM ’IIY OF Soy i El’ LASER DEVEL0PMENTS~/ ~~~~~~~~~~~~
I MAY — JUNE i 9 7 7~L _

_ ‘

~:: Report

—

Vice Director for Production
Defense Intelligence Agency

This document was prepared for the Defense Intelligence Agency under
an intragovernment agreement. It Is intended to facilitate access of
government researchers to Soviet laser literature.

Comments should be addressed to the Defense Intelligence Agency,
Directorate for Scientific and Technical Intelligence, ATTN: DT—1A.

Approved for public release; distribution unlimited

--— ~~~~~~~ - ~~~~~~~~~~~~~~~~ , - - - -  ~~~~~~~~~~~~ -—~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— —•-—
~~ 1_•••__••__ _ _ 

—~~—--— — —~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ‘



— - - - -—-- -•-- — ——-- -----

-. - 
UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (N~,.n O~4a En,•t.d)

~~~~~~AflV ~~~~~~~ ~~~~~~~~~~~~~~~ ~~A~~ C READ INSTRUCT !ON S
fl~~ UUIS U UUS..V~~~~ II U ~~ U ~~~~ ~~~~~~~ BEFORE COMPLETING FORM

I. REPORT HUNIER 2. GOVT AcCESSION NO S. RECIPIENY’% CAT *1.00 NUNOER

4. TITLE (~~~ d SubtStI.) I. TYPE OP REPORT S PERIOD COVERED

EIBLIOGRAPWL OF SOVIET LASER DEVELOPMENTS, No. 29
MAY - JUNE 1977 /

S. PERFORMING ORG. REPORT NUMSER

7. AIJTH OR(a) S. CONTRACT OR GRANT NeNOER(.)

S. PERFORMING ORGANIZATION NAM E AND ADDRESS 10. PROG~~AM ELEMtNV. PROJICT . TASK

S

II. CONTROLLING OFFICE NAME AND ADDRESS *2. REPORT DATE

Defense Intelligence Agency May 12, 1978
Directorate for Scientific and Technical ~~ ii. NUNSER OF PAGES

Intelligence, ATTN : DT—lA 97
14. MONITORING AGENCY NAME S AODRESS(U diff.~snt fro ConS,oflSn~ OIII,~.) IS. SECURITY CLASS. (.1 ml. rspoM)

UNCLASSIFIED

IS.. DECLASSIFICATION/OOWNORAD ING
SCHEOULE

*4. DISTRISUTIOW STATEMENT (of ff1. RsporS)

Approved for public release; distribution unlimited

17. Distribution Statement (of the abstract entered in Block 20, if different
from report)

18. Supplementary Notes

19. KEY WORD S
Solid State Lasers, Liquid Lasers, Gas Lasers, Chemical Lasers, Laser Components
Nonlinear optics, Spectroscopy of Laser Materials, Ultrashort Pulse Generation,
Gamma Lasers, Laser Theory, Laser Biological Effects, Laser Communications,
Laser Beam Propagation, Laser Computer Technology, Holography, Laser Chemical
Effects, Laser Parameters, Laser Measurement Applications, Laser—Excited Optical
Effects, Laser Beam—Target Interaction, Laser Plasma

20. ABSTRACT
~This is the Soviet Laser Bibliography for May—June 1977 and is No. 29
in a continuing series on Soviet laser developments . The coverage includes basic
research on solid state, liquid, gas, and chemical lasers; components; nonlinear
optics; spectroscopy of laser materials; ultrashort pulse generation; theoretica~
aspects of advanced lasers; and general laser theory. Laser applications are
listed under biological effects; communications; beam propagation; computer
technology; holography; laser—induced chemical reactions; measurement of laser
parameters; laser measurement applications; laser—excited optical effects;
beam—target interaction; and plasma generation and diagnostics.

DO 
~~~~~~~~ 1473 EDITION or I NOV 44 IS OSSOLETE UNCLASSIFIED

SECURITY CLASSIFICAT ION OF THIS PAGE (~~i.n SM. £.Il .r.~~

- -  - - ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ 
-

— ~~.. ..... _L~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~



— —

Introduction

This bibliography has been compiled under an interagency agreement as a
continuing effort to document current Soviet—bloc developments in the quantum
electronics field. The period covered is May—June 1977, and includes all
significant laser—related articles received by us itt that interval. The bulk
of the entries come from the approximately 30 periodicals which are known to
publish the most significant findings in Soviet laser technology. Citations
from the Russian Reference Journals are included, as well as entries from the
CIRC data base not otherwise covered . Laser items from the popular or
semipopular press are generally omitted .

For convenience we have abbreviated frequently cited source names; a source
abbreviations list and an author index are included. All sources cited with
no parenthetical notation are available at the Library of Congress. A
parenthetical entry (RZh, 1(L), indicates the secondary source in which the
citation was found as a bibliographic entry or abstract, but for which the
original source is not currently available at the Library. The authors’
affiliations are indicated by the numbers in parentheses following the
authors’ names in the text and are listed in the Author Affiliations List.
New affiliations are assigned a new number and are added to a cumulative list
which includes all affiliations from 1969 to the present. Only those
affiliations which appear in this issue are listed in this issue’s Author
Affiliations List.
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I. BASIC RESEARCH

A. SOLID STATE LASERS

1. Crystal: Ruby

1. Danilov, S.V., L.S. Dovger, Ye.A. Korolev, D.S. Prilezhayev , B.M.

Sedov, and V.Kh . ?agmurov (0). Si~~ 1e mode laser for holography.

IN: Sb 1, 369. (RZhRadiot , 6/ 77 , 6YelO7)

2. Gulev, V.S., V.5. Pivtsov, K.G. Folin , and A .I. Chernyshev (0).

Spectral—kinetic characteristics for a ruby sweep laser. ZhPS, v. 26,

no. 6, 1977, 1012—1016.

3. Korniyenko. L.S., N.y. Kravtsov , and B.G. Skuybin (2). !j~ontaneous

~~~~j~~~of longitudinaL modes m a  solid state  laser in a free—running

~~.&ime
. ZhTF P, no. 12, 1977, 581—583.

4. Lebedev , V.1., V.A. Yurevich , and A.I. Yasen ’ (0). Hi~~~~reguency

self—modulation of radiation in a laser with a nonstabie resonator.

ZhPS , v. 26, no. 6, 1977, 1000—1006.

• 5. Mikhnov , S.A., and V.P. Khyuppenen (3). Qptimizing the~parameters of a

selector for a tunable single—frequency single—pulse laser. PTE, no. 3,

1977 , 181—183.

C

2. Crystal: Rare—Earth Activated

• a.

• 6. Abakumov , G.A., Kh.S. Bagdasarov, V.V. \Tetrov, S.A. Vorob ’yev , V.P.

Zakharov. V.P. Plkel’ni , A.P. Slmonov , V.V. Fadeyev, and Ye.A. Fedorov (92).

YAG:Nd laser and its high—power fourth harmonic generation under pulsed

periodic conditions. KE, no. 5, 1977, 1152—1153.

1
4

- ~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~ 
-

• 
• 

~~~~~~~~~~~~~~~~~~~ ~~~~~~
‘S

— -—— - - - —— -  — - ——. — - —————— ——-———.———- — — -  —r-- — -—----
~~~ - ‘ ‘~~~~~‘ 

• -.• %_ • _ -..— 
~~~~~~~~~~~~~~~~~~~~~~~1.. ~~~~~~~~~~~~~ -~ -~~

~~~~~~~~~~ — - •-~~~~~~~~ .~- • • - • • .--



L.
7. Balashov, I.F., V.A. Berenberg, B.A. Yermakov, P.V. Klevtsov, V.V.

!.yubchenko ., and A.A . Pavlyuk (0). Study of Q—switched lasers using

new neodymium—activated tungstate crystals. IN: Sb 1, 18.

(RZhRadiot , 6/7 7 , 6Yell8)

8. Galaktionova, N.M., V.V. Gershun, V.A . Miller , A.M. Ponomarev, M.M.

Khaleyev, and G.Ya. Shanlchev (0). Stable single—mode c—w YAG :Nd34

laser. IN: Sb 1, 372—374. (RZhRadiot , 6/ 77 , 6Yelll)

9. Golyayev, Yu.D., A.V. Crushetskiy, K.N. Yevtyukhov, ar.d L.N. Kaptsov (0).

Frequency stabilization in a c—w neo4~ uium garnet laser. IN: Sb 1,

170—171. (RZhRadiot, 6/77 , 6Yel58)

b. Ho3+

10. Butayeva, T.I., A.A. Kamlnskiy, A.G. Petrosyan, and Kh.S. Bagdasarov (59,

13). Stimulated emission at 300 K in Lu
3
A1

5Q12 crystals doped with Ho
3+

and Er3+ ions. DAN Arm , v. 63, no. 4, 1976, 232—238.

3. Crystal: Miscellaneous

11. Naboykin, Yu.V., L.A. Ogurtsova, and A.P. Podgornyy (0). Doped organic

crystals: active media for lasers. IN: Sb 1, 89—90. (RZhRadiot , 6/77,

6Yel2l)

4. Semiconductor: Simple Junction 4

a. PbTe

12. Anzin, V.B., A.D. Britov, M.V. Glushkov, Ye.S. Itskevich, G.A. Kalyuzhnaya,

Yu.V. Kosichkin, and A.M. Shirokov (1). Tuning the emission wavelength itt

PbTe injection lasers under the combined action of pressure and temperature.

KB, no. 6, 1977, 1390—1392.

2

c.
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5. Semiconductor : Heterojunction

13. Bakhert, Kh—Yu. (Bachert, H—J.), A.P. Bogatov , P.C. Yeliseyev, A. Kier,

M.A. Man ’ko, and V.P. Strakhov (0). Injection laser with an external

dispersion resonator as a source of narrowband tunable radiation.

ZhPS, v. 26, no. 6, 1977 , 988—992.

6. Semiconductor: Theory

14. Aleksandrov, A.S., V.F. Yelesin, A.N. Kremlev, and V.P. Yakovlev (16).

Electron excitation spectrum of a semiconductor in the resonance field

of a standing electromagnetic wave. ZhETF, v. 72, no. 5, 1977, 1912—1925.

15. Areshev, t.P. (4). Two—photon interzone absorption of laser radiation

in semiconductors aided by impurity levels. FTP, no. 5, 1977, 962—964.

16. Bogatov, A.P., P.G. Yeliseyev, and B.N. Sverdlov (1). Study of injection

• lasers. Part 2. IN: Tr 1, 75—115.

17. Logginov, A.S., and V.Ye. Solov ’yev (2). Calculating the distribution of

the concentration of current carriers in strip injection lasers. VMIJ,

no. 2, 1977, 76—78.

18. Prodan, V.D., and Ya.A. Rozneritsa (0). Optical transitions in semicon-

ductor thin films In the presence of a quantum sizing effect enhanced by

minute impurities. IN: Sb 2, 154—164. (RZhRadiot , 5/77 , 5Ye158)

19. Voytovich, A.P., V.P. Gribkovskiy, A.A. Pavlyushchik, G.T. Pak, G.I.

Ryabtsev, and I.V. Yashumov (3). The effect of birefringence, induced by

a magnetic field, on the emission spectrum of a semiconductor laser.

KE , no. 5, 1977 , 1128—1132.
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Li
7. Glass: Nd

20. Alekseyev, V.N., A.A. Mak, Ye.G. Pivinskiy, B.M. Sedov, A.D. Starikov,

and A.D. Tsvetkov (0). High—efficiency Nd:glass disk amplifier.

IN: Sb 1, 55—56. (RZhRadio t, 6/71, 6Yel3O)

21. Alekseyev, V.N., B.S. Guba, Ye.G. Pivinskiy, O.B. Raba, B.M. Sedov, and

A.D. Starikov (0). Study of Nd:glass subnanosecond pulse amplifiers.

IN: Sb 1, 56—57. (RZhR.adiot, 6/77 , 6Yel25)

22. Bykovskiy, N.Ye., N.V. Pletnev, and Yu.V. Senatskiy (1). Generator of

subnanosecond pulses using neodymium glass with periodic Q—switching.

KE , no. 6, 1977, 1301—1306.

23. Dzhib].adze, M.I., B.S. Lezhava, L.E. Lazarev, M.I. Sadagashvili, Z.G.

• Esiashvili, and E.Sh. Tkavashvili (40). Lasing in a fiber laser.

IN: Tr 2, 55—65. (RZhF , 6/77, 6D1167)

24. Gyuzalyan, R.N., D.G. Sarkisyan, and M.L. Ter—Mik-aelyan (0). Picosecond

coherent optical radiation oscillator tunable in the 350—680 nm range.

IN: Sb 1, 357. (RZhRadiot, 6/77, 6Ye126)

25. Kaczmarek, F. (NS). Effect of a fla~thlamp—generated magnetic field on the

emission of an Nd~~ glass laser. Optica applicata [Poland], no. 3—4, 1976,

73—74. (RZhF, 5/77, 5D971)

26. Malashkevich, G.Ye., and V.V. Kuznetsova (0). Compact composite

[Nd
~~

and ruby] laser. IN: Sb 1, 39—40. (RZhRadiot , 6/77, 6Ye—10)
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27. Malinin, E.G., L.A. Sitsevaya, and A.I. Stepanov (0). Study of a sing—~~~

mode Nd:glass laser with an optomechanical switch. IN: Sb 1, 39.

(RZhRadiot , 6/77, 6Yel29)

28. Vorob ’yev , V.V., A.V. Kil ’pio , A.A. Malyutin , and P.P. Pashinin (0).

Mult~pass amplifiers with prism optics. IN: Sb 1, 54. (RZhRadiot,

-

- 6/77, 6Yel28)

8. Glass: Yb

29. Galant, Ye.I., V.N. Kalinin, A.A. Mak, A.N. Mironov, Yu.K. Fedorov, and

V.A. Fromzel’ (0). Lasing in ytterbium and erbium glasses under laser

• pumping. IN: Sb 1, 7—8. (RZhRadiot , 6/77, 6Yel27)

B. LIQUID LASERS

1. Organic Dyes

a. Rhodamine

30. Abramov, A.F., S.S. Anufrik, G.R. Ginevich, V.A. Mostovnikov, and A.N.

Rubinov (0). Isomers of rhodamine C. ZhPS, v. 26 , no. 6 , 1977 , 1017—1022.

• • 31. Korobov, V.Ye., T.D. Slavuova, and A.K. Chibisov (0). Effect of the

spectral composition of pumping on the photoreaction mechanism in

rhodamine 6G. ZhPS, v. 26, no. 5, 1977 , 841—843.

32. Kunavin, N.I., and R.N. Nurmukhametov (0). Determining the quantum yield

of intercombination conversion in a triplet state of rhodamine 6G by a

method of sensitized phosphorescence. ZhPS, v. 26, no. 6, 1977 , 1120—1122.

S
5
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b. Phthalimide

33. Pikulik, L.G., A.I. Maksimov, K.I. Rudik, and A.S. Koval’chuk (0).

Study of the spectral dependence of anisotropy of stimulated emission

in solutions of complex molecules. ZhPS, v. 26, no. 5, 1977 , 850—855.

c. Xanthene

34. Kunavin, N.I. R.N. Nurmukhametov, and G.T. Khachaturova (0).

Phosphorescence and orbital nature of the triplet state in xanthene dyes.

ZhPS, v. 26, no. 6, 1977 , 1023—1027.

d. Miscellaneous Dyes

35. Alekseyev, V.A., V.1. Alekseyeva, L.K. Denisov, B.V. Kalachev, N.A.

• Kuznetsova, L.B. Marinina, and A.I. Sopin (0). Lasing in solutions of

• Nile blue under flashlamp pumping. ZhPS, v. 26, no. 5, 1977, 955.

36. Andreyev, S.P., S.A. Batikin, and P.1. Myshalov (0). High—power organic

4ye laser with a narrow spectral line, operating in the 260—1200 nm range.

IN: Sb 1, 358—359. (RZhRadiot , 6/77, 6Ye95)

37. Dinkchyan, K.V., M.N. Ishkhanyan, M.A. Karapetyan, A.A. Melik—Sarkisyan,

A.A, Nazaryan, and G.B. Torgomy&. (37). Lasing in dyes in the 420—470 nm

range with pumping by a UV nitrogen laser. IAN Arm, no. 3, 1977 , 229—231.

38. Leupold., S. Mory, R. Koenig, and P. Hoffman (NS). Dye laser. Patent

GDR, no. 120567, Issued 12 June 1976. (RzhRadiot , 6/77, 6Ye97)

39. Stefanov, V.Y., and M.N. Nenchev (NS). Dye solvent for a liquid laser.

Author’s certificate Bulgaria, no. 17112, issued 30 November 1974.

(RzhRad iot , 5/77, 5Ye94)
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40. Vashchuk, V.1., Ye.I. Zabello, N.M. Narovlyanskaya, and Ye.A.

Tikhonov (0). Dye lasers with distributed feedback. IN: Sb 1, 87—88.

(RzhRadiot , 6/7 7 , 6Ye83)

41. Yaroshenko, 0.1., and K.I. Rudik (192). Tensor sensitivity of a dye

solution induced by resonant linearly polarized radiation, and radiation

of the plane of polarization of light in dye laser amplifiers. ZhTF P,

no. 9, 1977, 416—419.

C. GAS LASERS

1. Simple Mixtures

a. He—Ne

42. Bagayev , S.N., L.S. Vasilenko, V.G. Gol’dort, A.K. Dmitriyev , and A.S.

Dychkov (10). He—Ne laser at 3.39 ji wi th an emission linewidth of 7 Hz.

KB , no. 5, 1977 , 1163—1166.

• 43. Blkmukhametov , K.A., V.1. Bobrik, Yu.D. Kolomnikov, and B.S.

Mogil’nitskiy (0). He—Ne lasers as a source of standard wavelengths.

IT, no. 6, 1977 , 35—37.

44. Domrtin, Yu.S., V.M. Tatarenkov, and P.S. Shumyatskiy (140). Synthesis

of He—Ne laser frequency at 3.39 .~~~ KB, no. 5, 1977 , 1103—1105.

45. Grimblatov , V.N., and P.M. Gusak (0). Anomalous competition of IR lasing

lines in art He—Ne laser. ZhPS, v. 26, no. 5, 1977, 935—937.

46. Korolev, F.A. (2), A.I. Odintsov (2), and Khaled Susu (Syrian). Study of

the pole distribution and spatial coherence of superradiance at the 3.39 ~

transition in an He—Ne laser. VMU, no. 2, 1977 , 43—47.
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1
47. Mel’nikov, N.A., V.Ye. Privalov, and Ya.A. Fofanov (0). Experimental

study of lie—Ne lasers stabilized by saturated absorption in iodine.

OiS, v. 42, 1977 , 747.

48. Mel’nikov, N.A. (0). He—Ne laser stabilized by saturated absorption In

iodine (12712). IN: Sb 1, 360—361. (R.ZhRadiot, 6/77 , 6Ye55)

49. Zabortseva, T.A., A.S. Levchenko, Ye.P. Ostapchenko, and V.A. Stepanov (0).

Effect of the resonant properties of a discharge on the fluctuations of

He—Ne laser radiation. RiE, no. 6, 1977, 1300—1302.

50. Zmiyevskoy, G.N., I.P. Mazan’ko, and LV. Sviridov (0). Optical

heterodyning of spontaneous emission in an optical amplifier using an

He—Ne mixture (A 3.39~). O1S, v. 42, no. 6, 1977 , 1025—1030.

2. Molecular Beam and Ion

a. C02
51. Avanesyan , V.S . ,  A.I .  Dutov , Yu.V. Lakhno, and L.N. Malakhov (0).

electroionization laser with a controlled electron gun. IN: Sb 1,

121—122. (RZhRadio t, 6/ 77 , 6Ye26)

52. Balykin, V.N., A.L. Golger, Yu.R. Kolomiyskiy, V.S. Letokhov, and O.A.

Tumanov (0). Infrared gas lasers with resonant optical pumping.

IN: Sb 1, 115—116. (RZhRadiot , 6/77, 6Ye24)

53. Batyrbekov, G.A., V.A. Danilychev, I.B. Kovsh, M.P. Mardenov, and M.U.

Khasenov (1). Electron—beam controlled CO
2 laser operating in the active

zone of a stationary nuclear reactor. KB, no. 5, 1977 , 1166—1168.
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54. Boyko, V.A., V.A. Danilychev, V.fl. Zvorykin, T.G. Ivanova, I.V. Kholin,

and A.Yu. Chugunov (1). Study of the plasma mirror of an electroionizing

292 laser within the range of heating radiation flux densities of
i&-1-..1012 W/cm .~~ KB, no. 6, 1977, 1307—1312.
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