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S~ Intr od uction

T This bibliography has been compiled by the staff of Informaticr- Tisco,

Inc. in response to a continuing contractual assignment to monitor
current Soviet-bloc developments in the quantum electronics field. Of
all material reviewed, the major yield has been from the approximately
30 periodicals which are known to report the most advanced and intere, Ang
findings in Soviet laser technology.

Thu ?--'od covered iR the fourth quarter of 1971, and includes all
4. significant laser-related articles received by us during that interval.

The structure and selection criteria are basically those used in the
preceding reports.

For convenience we have abbreviated frequently cited source rianies; a
source abbreviation list and an author index are included. Unless
indicated by a parenthesized (RZh, LZhSt) notation, all cited sources
are available at Informatics Tisco, Inc.

Acknowledgement is due to the consultant effort of Mr. Yuri Ksander of
the Rand Corporation for assistance in selection and atri,' ture of the
material.
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I. BASIC RESEARCH

A. SOLID STATE LASERS

1. Crystal

a. Ruby

1. Adrianova, I. I., Yu. V. Popov, and V. Ye. Terent'yev

Study of intracavity moaulation of a ruby laser at a frequency

j near the difference frequency of adjacent axial modes. OiS,
v. 31, no. 6, 1971, 976-980.

2. Andreyev, A. G., B. ý. Vdyaykin, B. N. Motenko, and

D. B. Ravdel'. Fluctuation in output energy of a ruby laser.
IN: Sb 1, 120-121.

3. Anisimov, N. A., I. S. Gorban', G. L. Kononchuk, and

- L. P. Kononchuk. Radiation losses in ruby lasers. IN: Sb 2,

227-251.

4. Antsiferov, V. V.. K. G. Folin, V. S. Pivtsov, and V. D.

Ugozhayev. Basic features of free generation of a ruby laser

in a spherical generator with electrooptical smoothing of

.-- spatial nonuniformity of the field. ZhTF, no. 12, 1971,

2594-2599.

5. Bondarenko, A. N., G. V. Krivoshchekov, V. M. Semibalamut,

V. A. Smirnov, and M. F. Stupak. Self mode-locking in a

"ruby laser in a free generation regime. IVUZ Radiofiz, no. 10,
1971, 1615-1616.

6. Shevchenko, A. K. Possibilities of using ruby in optically

pumped masers. VMU, no. 6, 1971, 726-729.

7. Tikhomirov, A. A., and S. M. Shandarov. Selection of ruby

laser spectral lines at 800 K. ZhPS, v. 15, no. 5, 1971,
"803-805.

b. Transition Ion Activated: Fluorides

8. Karr.inskiy, A. A. Spectroscopic studies on stimulated emission

from CaFz - YF 3 crystals activated by Er 3 +. OiS, v. 31,

I no. 6, l971, 938-943.
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c4 I'ransition lon Activated: Tungstatr.s

9. Belokrinitskiy, N. S., and M. T. Shpak. Spectral-luminescent
and goneration properties of neodymium in some scheelite
structures. IN: Sbo 2, 16Z-227.

10. Kaminskiy, A. A., P. V. Klevtsov, L. Li, and A. A. Pavlyuk.

Stimulated enii3sion from K..Y(W0 4 )Z: Nd 3 + crystals. IN: Sb 1,
113-116.

d. Miscellaneous

11. Yantsen, S. V. Minerals as active elements for lasers.
A IN: Tr 1, 88-9Z. (LetZhStat, no. 37, 1971, #1Z0752)

2. Semiconductor': Simple Junction

a. GaAs

12. Bogdankavich, 0. V., S. V. Korolev, A. A. Nasedkin,
SI.M. Olikhov, and D. M. Petrov. Pumping a semiconductor
laser with an electron beam modulated by an shf signal.
IN: Sb 1. 97-99.

13. Bogdankevich, 0. V., N. A. Borisov, B. M. Lavrushin,
V. V. Lebedev, A. G. Negodov, and S. S. Strel'chenko.
Waveguide structure of a resonator in a semiconductor laser
"with electron beam pumping. DAN SSSR, v. Z01, no. 6,
1971, 1316-1318.

14. Bogdankevich, 0. V., M. M. Zverev, A. N. Kolomiyskiy,
A. N. Pechenov, and B. I. Vasil'yev. Multi-element semi-
conductor laser of the "radiating mirror" type. IN: Sb 31,

. ,95-96.

• T 15. Deryagin, V. N., and L. Ye. Marasin. Distribution of
S* generation starting times over the emitting surface of a semi-

conductor laser. FTP, no. 10, 1971, 1981-1983.

16. Lapitskaya, G. A., A. A. Pleshkov, and V. G. Trukhan.
Effect of temperature on conditions of generation deveopment
in semiconductor lasers with nonuniform injection F 1i
no. 11, 1971, 2226-2298.

17. Unger, K. p-n junctions in light and laser diodes. Wissenschaft-
liche zeitschrift der Karl-Marx-Univer sitat. Leipzig. Mathe-
rrnatisch-naturwissenschaftliche Reihe, v. 20, no. 2, 1971,
221-226. (RZhF, 10/71, #10D918)

-2-



i!8. Vvedenskiy, B. S., L. P. Ivanov, V. V. Kurylev,
A. S. Logginov, and K. Ya. Senatorov. Anisotropy in the
active field of a GaAs injection laser and polarization of its
emission. VMU, no. 6, '971, 743-745.

19. Zakharov, Yu. P., V. A. Kovalznko, V. F. Litvinov,
V. N. Morozov, V. V. Nikitin, A. S. Sernenov, and
V. L. Smirnov. Effect of intensity pulsations in injection
laser emission on its emission spectrum. IN: Sb 1, 99-103.

20. Zakharov, Yu. P., V. V. Nikitin, and K. P. Fedoseyev.
An injection laser as a scanning device. IN: Sb 31, l01-1G2.

3. Semiconductor: Mixed Junction

a. !I! S3x Se 3 (l.x)

21. Andronik, I. Ya., and V. P. Mushinskiy. Obtaining and
studying various optical properties of In2S3xSe3(l.x) single
crystals. IN: Sb 3, 201-204. (RZhl', 1Z/71, #12E1441)

b. ZnxCdI.S

22. Brodin, M. S.. S. G. Shevel', F. F. Kodzhespirov, and
L. A. Mozharevskiy. Two-photon absorption of ruby laser
radiation in mixed ZnxCdl.xS crystals. FTP, no. 12, 1971,
Z340-2343.

4. Semiconductor: Heterojunction

a. AlAs-GaAR

23. Alfyorov, Zh, I., V. M. Andreyev, V. f. Borodulin, G. T. Pak,
E. L. Portnoy, and V. I. Shveykin. Spatial emission character-
istics of injection heterolasers in an AlAs-GaAs system.
IN: Tr 2, 159-169. (RZhF, 10/71, #10D925)

24. Bogatov, A. P., P. G. Yeliseyev, V. I. Panteleyev, and
Ye. G. Shevchenko. Comparing the instantaneous and averaged
radiation spectrum of an injection laser in a spontaneous pulse
regime. IN: Sb 31, 93-95.

-3
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b. AlxGailAs

S. 1 25. Alfyorov, Zh. New developments in semiconductor technology.
Soviet Science Review, v. 2, no. 3, 1971, 147-154. (RZhF,
10/71, #10D930)

z6. Alfyorov, Zh. I. Injection heterolasers. IN: Sb 4, Z04-225.

2Z7. Bronshteyn, I. K., L. M. Dolginov, Yu. A. Zhitkov,SL. D. Libov, A. I. Sharin, and A. A. Shlenskiy. Some
characteristics of light diodes based on AlxGal-xAs p-n-hetero-
junctions. RiE, no. 11, 1971, 2330-2332.

c. Miscellaneous

28. Bachert, H., A. Keiper, S. Raab. Experimental results from
studies of semiconductor injection lasers. Wi- senschaftliche
zeitschrift der Karl-Marx Unive, sitat. Leipzig. Matheniatische-
naturwissenschaftliche Reihn, v. 20, no. 2, 1971, 261-273.
(RZhF, 10/71, #10D917)

"Z9. Fedotov, Ya. A., V. S. Zased, and E. A. Matson. Perspectives
and problems in heterojunction electronics. IN: Sb 4, 102-127.

30. Gorbylev, V. A., G. T. Pak, A. 1. Petrov, N. P. Chernousov,
V. I. S-veykin, and I. V. Yashumov. Dependence of generation
threshold of injection lasers on the duration of the pump pulse
current. IN: Sb 31, 97-99.

31. Pak, G. T., A. I. Petrov, Ye. G. Faynboyrn, N. P. Chernousov,
V. I. Shveykin, and I. V. Yashumov. Internal parameters of
injection lasers at 3000 K. IN: Sb 31. 99-101.

"5. Semiconductor: Miscellaneous

32. Brodin, M. S. JHomogeueous semiconductor lasers with optical
pumping. IN: Sb Z, 33-74.

33. Vlasenko, N. A., and Zh. A. Pukhliy. Obtaining population
inversion in solids by shock excitation of dopants. ZhETF P, v. 14,
no. 8, 1971, 449-451.

6. Semiconductor: Theory

34. Gribkovse:iy, V. P. LuminescenL saturation, absoi'ption and
amplification of light in semiconductors. IN- Sb 5, 212-284.

(RZhF, 12/71, #1ZD1103)

-4-



35•. Gribkovskiy, V. P., V, K. Kononenco. and V. A. Samoylyukovich.
Basic ways of energy loss in injection lasers. IN: Sb 5,
Z85-3Z3. (RZhF, 12/71, #12DI217)

36. Grinberg, A. A. Optical phenomena in semiconductors. IN:
Sb 6, 29-54. (RZhF, 12/71, #12E1415)

37. Kononenko, V. K., and V. P. Gribkovskiy. Effect of radiation
noise on the threshold and generated power of an injection laser.

E. FTi, no. 10, 1971, 1875-1881.

" - 7. Glass

138. Anan'yev, Yu. A., V. N. Chernov, ana V. Ye. Sherstobitov.
Solid state laser with high spatial coherence of emission.
IN: Sb 1, 112-113.

39. Belokrinitskiy, N. S., N. G. Zubrilin, and M. T. Shpak.
Time development of wide-band emission spectra of phosphate
gl4-sas and disordered crystals activated by Nd 3 + in resonators
with dispersion. OiS, v. 31, no. 5, 1971, 766-768.

40. Dzhibladze, M. I., R. N. Kukharskiy, and V. V. Mumladze.
Regular oscillations in generation intensity of a fiber optic laser

"* activated by neodymium. IN: Sb 31, 120-1Z2.

41. Gorlanov, A. V., V. V. Lyubimov, and V. F. Petrov. Neodymium
laser in a quasi-c-w regime.. IN: Sb 1, 116-117.

42. Grasyuk, A. Z., i, G. Zubarev, and V. F. Mulikov. Spike-free
regime of generation and the amplification of neodymium le :er

emission with a narrow spectral line. ZhPS, v. 15, no. 5,
1971, 806-809.

43. Kravtsov, N. V., and Yu. P. Yatsenko. Time characteristics
of an Nd glass laser with a long resonator. VMU, no. 6, 1971,
734-736.

44. Senatskiy, Yu. V. Active elements for a high power neodymium
A "" glass laser array. IN: Sb 31, 109-112.

45. Vakulenko, V. M., A. G. Yershov, L. P. Ivanov, L. S.
Muratov, 0. B. Cherednichenko, and G. A. Sharif. Monopulse

laser with cascade multipliers and ). tunable frequency converter.
PTE, no. 5, 1971, 197-200.

46. Vanyukov, M. P., A. V. Gorlanov, V. V. Lyubimov, I. B.
Orlova, and V. T-. Petrov. Multichannel single-pulse Nd glass
lase-' IN: Sb 1, 117-120.



B. LIQUID LASERS

"1. Dyes

a. Rhodamine

47. Anufrik, S. S., A. N. Rubinov, and T. I. Smol'skaya.
Emission pulsations in a rhodamine 6G laser with flashlamp
pumping. DA'.N BSSR, no. 12, 1971, 1071-1074,

48. Bushuk, B. A., S. A. Mikhnov, and A. N. Rubinov. Frequency
tunable dye laser with double flashlamp pumping. ZhPS, v. 15,
no. 4, 1971, 732-734.

"49. Goncharov, V. K., L. Ya. Min'ko, S. A. Mikhnov, and
V. S. Strizhnev. Radiation characteristics of a rhodamine
laser containing absorbent materials. IN: Sb 31, 112-116.

50. Kechkemeti, I., B. Rats, I. SalmA, E. Khun, and L. Kczma.
A new method for frequency tuning of organic dye lasers. Acta
Physica et Chemica (Acta Universitatis Szeged-.ensis). Szeged,
"Hungary, v. 17, no. l-Z, 1971, 9-13. (Phys. Abs. 11 Nov 71,
#71295)

51. Ketsle, G. A., L. V. Levshin, T. D. Slavnova, and A. K.
Chibisov. Triplet state of rhodamine 6G dye molecules. DAN
SSSR, v. 201, no. I, 1971, 60-63.

52. Mikhnov, S. A., M. I. Zybin, and V. S, Strizhnev. A rhodprnine
6G laser with 0.75 percent efficiency. ZhPS, v. 15, r-. 5,
"1971, ')4T 148.

b. Phthalimide

53. Yakovenko, V. A., and L. G. Pikulik. Activation energy of
nonradiative transitions of phthalimide derivatives in the gas
"phase. ZhPS, v. 15, no. 6, 1971, 1035-1040.

c. Coumarin

54. Borisevich, N. A., and V. V. Gruzinskiy. Generation in
solutions of organic compounds in the u-v and short wave visible
ranges. IN: Sb 5, 81-119. (RZhF, 12/71, #12D1163)
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d. Miscellaneous Organic Solutions

55. Abakumov, G. A., N. M. Kamen', A. P. Simonov, and
V. V. Fadeyev. Absorption of pump radiation in excited
molecular states, and efficiency of organic compound solution
lasers. IN: Sb 31, 116-120.

56. Bereza, V. N., 0. V. Dobrovol'skaya, Ye. A. Tikhonov,
and M. T. Shpak. Study of the optimal conditions for generation
"in organic compound solution lasers in the 7100-11,000 A spectral

-- range. ZhPS, v. 15, no. 4, 1971, 630-633.

57. Kalosha, I. I., V. P. Maslennikova, and S. V. Tsukerman.
.- Generation in solutions of dipyrazolinylbenzene derivatives.

ZhPS, v. 15, no. 5, 1971, 960-961,

-- 58. Kivach, L. N., A. M. Sarzhevskiy, and .. I. Khomich. Effect
of concentration of fluorescent substance ,n the spectral dependency
"of the degree of polarization of anthracene derivatives. ZhPS,
v. 15, no. 4, 1971, 667-670.

59. Kostko, M. Ya., L. G. Pikulik, and V. A. Yakovenko. Duration

!- -of fluorescence of complex molecule solutions during anti-Stokes
excitation. ZhPS, v. 15, no. 5, 1971, $64-867.

60. Naboykinl, Yu. V., L. A. Ogurtsova, A. P. Podgornyy, and

F. S. Pokrovskaya. Near-field features of organic luminophor
generation under pumping by harnionics of solid state lasers.

OiS, v. 31, no. 6, 1971, 1033-1034.

61. Rubinov, A. N., and T. I. Smol'skaya. Effect of photodecompo-

sition on the energy characteristics of generation in organic dyes.
ZhPS, v. 15, no. 5, 1971, 817-826.

6z. Shpak, M. T. , and Ye. 0. Tykhonov. Study of nonlinear phenomena

in organic dye solutions and how they are obtained by high power
lasers with tunable frequency. Visnyk AN UkrRSR, no. 11, 1971,

-~.9-18.

I-7-
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b C. GAS L. SERS

1. Simple Mixtures

a. He-Ne

63. Blagodarov, Yu. A., Yu. P. Buravin, L. N. Orlov, A. I.
Ryabov, and G. N. Toropkin. Temperature effects in a

"He-Ne laser. ZhPS, v. 15, no. 6, 1971, 993-996.

64. Gubin, M. A., A. I. Popov, and Ye. D. Protsenko. Study of
the competition of two axial modes in a laser with uniform

line broadening. IN: Sb 1, 34-40.

65. Ionikh, Yu. Z., and N. P. Penkin. Excitation of the Zp-3s neon
lines in a helium-neon mixture. OiS, v. 31, no. 5, 1971, 837-840.

66. Kaznirtsev, S., and M. Chayka. Determination of lifetime for
the 3p 1 neon resonance level using interference phenomena.
OiS, v. 31, no. 4, 1971, 510-512.

67. Ko'helyayevskiy, N. B., A. F. Mukhamedgaliyeva, V. M.

Tatarenkov, and A. N. Titov. A He-Ne laser at 3. 3 9 M with a
methane internal absorption cell. IN: Tr 3, 474-480. (RZhF,
12/71, #12D1185)

68. Mazan'ko, I. P., Yu. S. Troshkin, and N. G. Yaroshenko.
Measurement of stationary amplitude fluctuations and evaluation
of a natural spectral linewidth for emission from a He-Ne laser.
OiS, v. 31, no. 4, 1971, 637-643.

69. Morozov, V. A., V. A. Sedel'nikov, and V. V. Tuchin.
"Automatic frequency tuning of two He-Ne lasers and fluctuations

in the difference frequency. PTE, no. 4, 1971, 192-194.

"70. Privalov, V. Ye. Effect of a transverse magnetic field on the

radiated power of a He-Ne laser. OiS, v. 31, no. 6, 1971,
970-975.

71. Romanova, T. N. Probe measurements of the characteristics

of a low pressure d.c. gas discharge in helium and neon. IN:
Tr 4, 29-41. ( LetZhStat, no. 46, 1971, #150565)

72. Titov, A. N. On the problem of stabilizing a He-Ne laser at

0.631, with an internal absorbing cell. IN: Tr 3, 291-298.
(RZhF, 12/71, #12D1186)
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73. Tolmachev, Yu. A. Measuring cross sections of inelastic

4; processes in neon-helium plasma. IN: Sb 7, 160-161.

"" 74. Troitskiy, Yu. V. Continuous variation of spectral width in a

gas laser. OiS, -. 31, no. 6, 1971, 1031-1032.

"75. Troitskiy, Yu. V. Strong coupling between modes and frequency
pulling in a helium-neon laser. IVUZ Radiofiz, no. 12, 1971,
1795-1800.

76. Vasiliu, V. Contributions to the study of stimulated emission
in a He-Ne mixture. Studii si Cercetari de Fizica, v. 23,
no. 6, 1971, 637-669. (Phys Abs, 25 Nov 71, #75123)

77. Voronin, E. S., Yu. A. Il'inskiy, V. Ye. Prokopenko, V. S.
Solomatin, and G. S. St-rkov. Reducing output power fluctuatiens
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