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INTRODUCTION 

The purpose of this bibliography is to pro¬ 

vide a guide to Soviet publications on optical 

phenomena in the atmosphere. It is based mainly 

on publications available in the Library of Con¬ 

gress. Special consideration has been given to 

publications of the last five years, but several 

earlier works have also been included. Annota¬ 

tions are Included. 

This is the first of a series of bibliogra¬ 

phies to be published under the title, "Pheno¬ 

mena in the Atmosphere." 

Library of Congress call numbers are included 

at the end of the entries in this bibliography 

when the source is available in the collection 

of the Library of Congress. 
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OPTICAL PHENOMENA IN THE ATMOSPHERE 

I. GENERAL 

1. GAVRILOV, V. 
Svetovyye vavleniya v atmosfera [Light phenomena in the 
atmosphere], Moskva, Goskul'tprosvetizdat, 1952. P. 

<50975.03 

2. 

3. 

GAVRILOV, V.A. 
Svetovyye yavleniya v atmosfera [Light phenomena in the 
atmosphere], Moskva, Goskul'tprosvetizdat, 1957. 91 p. 

KOGAN, S.YA. 
<50975. G3 

The method of spherical functions in atmospheric optics. 
IN: Akademiya naük SSSR. Doklady. v. I08, no. 6, 1956. 
IO53-IO55. AS262.33663, V. IOS 

4. KURCHAKOV, A.V. 
Optical properties of the atmosphere and of Mars planet 
surface. IN: Leningrad. Universitet. Vestnik, no. 7, 
I960, 154-163. AS262.L463 i960 

5. MEZENTSEV, V. 
Ray in the atmosphere; on luminous phenomena in the 
Earth's atmosphere. Tekhnika-molodezhi, no. 8, 1953. 
27-29. T4.T2285 1953 

II. REFLECTION 

6. GUTSHABASH, S.D. 
Light scattering in the medium close to the reflecting 
surface. IN: Leningrad. Universitet. Vestnik, no. 3. 
I960, I52-I59. AS262.L463 I960 

7. KAZACHEVSKIY, V.M. 
Determination of the reflecting power of the Earth. IN: 
Akademiya nauk Kazakhskoy SSR. Astrofizicheskiy institut. 
Izvestiya, v. 1, no. 1-2, 1955, 56-84. 

QBI.ZI737, v. 1 

Abstract in Referativnyy zhuroal. Astronomlya i Geodeziya, 
no. 7, 1959, 67, no. 5503. 

8. KAZACHEVSKIY, V.M. and A.V. KHARITONOV 
The reflecting power of the Earth. Priroda, no. 4. i960. 
95-96. Ç4.P8 196o 
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III. REFRACTION 

9. FEYQEL'SON, YE.M. 

Calculation of selective absorption in the theory of 
radiant heat exchange in the atmosphere. IN: Akademiya 
nauk SSSR. Izvestiya. Seriya geofizicheskaya, no. 3, 
1955, 249-260. QC301.A35 1955 

10. FRANK, I.M. 

Optics of light sources traveling in refracting media, 
uspekhi fizicheskikh nauk, v. 68, no. 3, 1959, 397-415. 

QC1..U8, v. 68 * 

11. FRANK, I.M. 

The role of group velocity of light emitted in a refrac¬ 
tive medium. Zhumal eksperimental'noy i tecretleheskov 
fiziki, v. 36, no. 3, 1959, 823-831. QC1.Z47, v. 36 

IV. ABSORPTION. ETC. 

12. GRIGORIAN, K.A. 

Selective absorption in the earth's atmosphere. iNj Byurakan 
Observatorlya. Soobshcheniya, v. 23, 1957, 29-34. 

QB4.B995,*v. 23 
13. ‘ KRASOVSKIY, V.I. 

Cold Interstellar gas and light absorption. Astronomicheskiy 
zhurnal, v. 35, no. 4, 1958, 825-828. QB1.A47, v. 35 

Summary in English. 

14. LUK'YANOV, S.B. 

Aberration of light. Astronomicheskiy zhumal, v. 30. 
no. 3, 1953, 302. QB1.A47, v. 30 

15. RODIONOV, S„F. 

Snlsslon and absorption of light In some layers of the 
atmosphere. IN: Akademiya nauk SSSR. Izvestiya. Seriya 
fizicheskaya, no. 3, 1950, 247-256. AS262.A62455 1950 

16. TORONDZHADZE, A.F. 

Determination of the constant parameters In the dependence 
coefficient of cosmic absorption-wavelength. Astronomi¬ 
cheskiy zhurnal, v. 35, no. 4, 1958, 848-857. 

QB1.A47, v. 35 

Summary in English. 

17. VAYSBERG, Ö.L. Light absorption in a mixture of negative 
ions 0_2, H- and 0-, Astronomicheskiy zhumal, v, 35. 
no. 4, 1958, 931-932. QB1.A47, v. 35 
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V. 

18. 

19. 

20. 

21. 

SCATTERINQ 

BELOV, V.P. 

Investigation of indicatrises of dispersion in the tropo¬ 
sphere and in the lower stratosphere. Dtltentral'naya aero- 
logicheskaya observatoriya, Trudy, no. 23, 1957, 63-77, 

QC831.T8A1 1957 

CHAYANOV, B.A. 

Indicatrises of scattering In the free atmosphere. IN: 
Tsentral naya aerologicheskaya observatoriya. Trudv 
»0. 32, 1959, 17-2?. «cSi.Tta yÍ959 

Methods, apparatus and results of observations. 

GUTSHABASH, S.D. 

Light scattering in the medium close to the reflectincr 
surface^ !N: Lotíngrgd. Universitet. Vestnik, no. 1, ß 
19&0, 152-159. AS262.L463 i960 

Summaries in English. Two particular cases are considered- 
1. the medium is illuninated by parallel rays: 2 the 

formly? °f illuralnation are distributed in ?he'medium uni- 

OUTSHABASH, S.D. 

Light scattering in two layers atmosphere. IN: Leningrad 

?®oflzlche8kaya observatoriya. Trudy, v. íõSf 
19Ö0, IT-19. QC801.L46, v. 100 

So™f problems of spectrophotometry of light 
19?^ S!g^Qdia‘ 0ptlka 1 spe^troskopiya, v. 2, no. 4, 
1957, 524-529. QC350.068, v. 2 

KASAN, R.L. and YUDIN, M.I. 

Approximate solution of the equation of the scattering of 
light. IN: Akademlya nauk SSSR. Izvestiya. Seriva* 
geoiizicheskaya, no. 8, I956, 968-975. QC801.A35 1956 

S.A., I.A. KLIMISHIN, and V.N. SIVERS 
Theory of light scattering in a medium with a moving 
boundary. Astronomicheskiy zhumal, v. 37, no. 1. Î960, 

y QB1.A47, v. 37 

scatteringi applied to the study of the 

iS English? n eaS m0tl0n3 and emlsslon- s»ry 

25. KASTROV, V.G. 

Light scattering asymmetry in the atmosphere. IN- Tsentral'nawa 
aerologicheskaya observatoriya. Trudy, no. 32, I959, 84-87. 

QC831.T8AI Í959 

22. 

23. 

24. 
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26. KASTROV, V.G. 

The asymmetry of light scattering in atmosphere. IN: Tsentral1- 
naya aerologieheskaya observatoriya. Trudy, no. 32 1959 
84-87* QC831.T8AI 1959 ' 

27. 

28. 

29. 

Role of aerosol particles in asymmetric light scattering. 

KOGAN, S.YA. 

Application of spheric functions to the problem of light 
scattering in the atmosphere. IN: Akademiya nauk SSSR. 
Izvestiya. Seriya geofizicheskaya, no. 3, I957, 384-394. 

QC801.A35 1957 

KUZNETSOV, E.S, and OVCHINSKIY, B.V. 
Numerical solution of integral equation of the theory of 

scattering in the atmosphere. IN: Akademiya nauk 
SSSR. Oeofizlcheskiy institut. Trudy, no. 4, 1949, 103. 

KRAT, V,A. QCS01.A37 1949 

Indicatrix of light scattering in Earth atmosphere, 
Astronomicheskiy zhumal, v. 20, no. 5-6, 1943 

QB1.Z47, v. 20 

30. LIVSHITS, G.SH. 

Modification of the indicatrix of scattering in the Earth 
atmosphere with altitutde and the day sky brightness 
IN: Akademiya nauk Kazakhskoy SSR. Astrofizicheskiy* 
institut. Izvestiya, v. 5, no. 7, 1957, 123-128. 

QBI.AI737, v. 5 

s 

31. LIVSHITS, G.SH. 

The indicatrix of the light scattering in the nearest 
infrarea region of the atmosphere spectrum. IN: Akademiya 
nauk KazakhdcySSR. Astrofizicheskiy institut. Izvestiya^ 
v. 7, 1958, 05-73. QBI.AI737, v. 7 

32. MALKEVICH, M.S. 

Effect of nonorthotropism of the underlying surface on 
the scattering of light in the atmosphere. IN: Akademiya 

SSSR. Izvestiya. Seriya geofizicheskaya, no. 3, 
i960, 440-448., iilus. Bibliography. QC801.A35 i960 

33. MALKEVICH, M.S. 

Solution of integral equations of the theory of light 
scattering Ln atmosphere. IN: Akademiya nauk SSSR, 
Izvestiya. Seriya geofizicheskaya, no. d, 1956, 1080- 
109°- O801.A35 1956 

34. PYASKOVSKAYA - PESENKOVA, E.V. 
Accounting for higher orders of light scattering. IN: 
Akademiya nauk SSSR. Doklady, v. 102, no. 3, 1955, 503-506 

AS262.S3663, v. 102* 
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35. PYASKOVSKAYA - PESENKOVA, E.V. 
Asymmetry of the atmospheric indicatix of the scattered light 

Akademlya naak SSSR. Doklady, 1950, v. 73! no? ^ 287? 
y AS262.33663, v. 73 

36. PYASKOVSKAYA - PESENKOVA, E.V. 

“ TN^a Jhe atm°8Pheric indicatrbc of scattered 
níS 5* 1952 qS S"" naUk SSSR* Doklad^ v- 36, no. 5, 1952, 921-924. AS262.S3663, v. 86 

37. PYASKOVSKAYA - PESENKOVA, E V 

atmosP8erlc Indicos of light 
scattering. IN. Akademlya nauk SSSR. Doklady, v. 88? 
no. 1, 1953, 53-56. 15262.53663,?; 88 

38. PYASKOVSKAYA - PESENKOVA, YE. 

lenSthSCaTM?rlAu J" íhe a^mosPhere as a function of wave 
length. IN. Akademiya nauk SSSR. Doklady, v. 8o, no. 4 

AS262.33663, v. 8C 
39. PYASKOVSKAYA - PESENKOVA, YE V 

SInvestl- 
Moskva, Izd-vo Akademii nauk SSSR. 1957. 218 p * 

QC976.T6P5 

dafskv"1" S?oïnîïtdS ob5Tervati°n. Photoaeter of the 
Haloephotometer. Luminostity of a clear dav 

sky. Atmospheric indicatrix of light scattL?^ 2a? , 
tlon of the multiple light ac^teilÜg. lt^uïf; =*lcula- 
optical atmospheric properties, ^ 

^0. ROZENBERG, G.V. 

8ca^^er^ng in the Earth's atmosphere. Usoekhi 
fizicheskikh nauk, v, 71, no. 2, i960, 173-214, 

QC1.U8,* v. 71 
Al. SHIPRIN, K.S. 

ia^SSsf^ÏÏvL?? tW0 iayfr particles- IN: Akademiya 
1952 S??R?i l2Ve3tiya* Serlya geofizicheskaya, no. 2/ 

, J.5-21. QC801.A35 1952 

^2. SHIPRIN, K.S. 

æs?T2x« ar*a»-. 
AS262.A6246 1950 



^2. SHIFRIN, K.S, 

The scattering of light by large drops of water and the 

SaÍkrssSRi0nr^LíÍe llg5t fn the ralnbow* IN: Akademiya 
tlya* Sei,iya geograficheskaya i geofizi- 

cheskaya, v. 14, no. 2, 1950, 128-163. AS262.A6246 1950 

^3. SITNIK, G.F. 

Light scattering in a monochromator during the absolute 

mieSTÄ the °f a18tandlrd "o^ee.abA8sSno- micneskly zhumal, v. 35> no. 1, 1958, 137-142, 

QB1.A47, v. 35 

44. SOBOLEV, V.V. 

TJnfvAnn?+ûîeriTTguin Earth Pianet atmosphere. IN: Leningrad 
Universitet, Uchenyye zapiski, no. lió, IQ49 g * 

AS262.L422, v. II6 
45. SOBOLEV, V.V. 

A5tro"oml- 
QB1.A47, v. 28 

46. STERIN, KH.E. 

“ôSSrSrÔ? ?ïlîhe 5dth„of,the llne of the «»'"Mneä scattering of light. IN: Akademiya nauk SSSR. Izveqtiva 
Seriya fizlcheskaya, v. 14, no. 4, 1950, 4ii-iÍ8. 7 

AS262.A62455 1950 

47. SUSHCHINSKIY, M.M. 

Determination of the true contour of the line of combined 
light scattering from observations. Zhurnal eksperimental'nov 
i teoreticheskoy fiziki, v. 25, no. 1, 1953, 8^94. °y 

QC1.Z47, v.* 25 

48. ZVONAREVA, M.L. 

Contours of the emission lines at the incoherent scatterimr nr. 
Leningrad Unlveraltet. Veatnlk, no. 13, iSISrUl“«! S’ 

VI. POLARIZATION AS262.L463 i960 

49. BOYKO, P.N. 

the relabIonsV'iP between the intensity of polarision 
and the wave length for the standard spectrograph P?d?rl31on 
Akademiya nauk Kazakhskoy SSR. Astroflzichelkiy institut 
Izvestiya, v. 5, no. 7, 1957* 80-82. QBI.AI737Ï957 

50. BOYKO, P.N. 

fnfoír0eleCTÍi0ph?,tometer wltl1 automatic recording of the 
spectrum. IN: Akademiya nauk Kazakhskoy SSR. Astrofizi- 
cheskiy institut. Izvestiya, v. 8, 1959, 108-114, 

QBI.AI737* 1959 

The investigation of distribution of energy and polarization 
in the spectrum from 4000 to 7300 A of the day sky was 
carried out with this apparatus. y y 
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51. DOMBROVSKIY, V.A. 

Photoelectric observations of the polarization of stars, 
Leningrad. Universitet. Vestnik, no. 1, 1958, 129-148. 

_ _ AS262.L463 1958 
52. PESENKOV, V.O. 

The composite polarization of light. Astrononicheskiy 
zhurnal, v. 35, no. 5, 1958, 681-686. QB1.A47, v. 35 

IN 

Summary in English. 

53. PESENKOV, V.Q. 

Two-channel polarimeter and its application in atmospheric 
optics and astrophysics. Astronomicheskiy zhurnal, v. 36. 
no. 6, 1959, 1094-1110. QB1.A47, v. 36 

54. MOGILEVSKIY, E.I., G.M. NIKOL'SKIY, and K.I. NIKOL'SKAYA 
Po.arlzation of Coronal emission lines, Astronomicheskiy 
zhurnal, v. 37, no. 2, 196c, 236-245. QB1.A47, v. 37 

Two spectrograms of the corona turning the eclipse of 
June 30, 1954 were studied. Summary in English. 

55. OBASHEV, 3.0. 

Polarization of a prismatic spectrograph. IN: Akademiya 
nauk Kazakhskoy SSR. Astroflzicheskiy institut. Izvestlya, 
v. 7, 1958, 79-81. QBI.AI737, v. 7 

The degree of polarization of the prismatic spectrograph 
is calculated from j\ 4000A to/\ 5300Â by means of the 
Prenel's formula. 

56. PYASKOVSKAYA - PESENKOVA, E.V. 

Data on the polarization of light by the atmosphere. IN: 
Akademiya name SSSR. Doklady, v. 131, no. 2, i960, 297-299 

AS262.33663, v. 131 

57. ZHELEZHNYAKOV, V.V. 

Polarization of radio-emission connected with Solar spots. 
Astronomicheskiy zhurnal, v. 32, no. 1, 1955. 33-44. 

QB1.A47, v. 32 

VII. TWILIGHT 

58. DIVARI, N.B. 

Dusk close to the horizon. IN: Akademiya nauk SSSR. 
Izvestlya. Seriya geofizicheskaya, no. 1, 1952, 79-84. 

QC801.A35 1952 

59. DIVARI, N.B. 

Light polarization of the twilight sky in zenith. IN: 
Akademiya nauk SSSR. Doklady, v. 112, no. 2, 1957, 217-220 

AS262.33663, v. 112 * 
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60. DIVARI, N.B. 

Polarising properties of the light of the twilight sky. IN: 
Ak&deraiya nauk Kazakhskoy 3SR. Astrofizicheskiy institut 
Izvestiya, v. 5, no. 7, 1957, 89-I09. QB1.A1737, v. 5 

61. DIVARI, N.B. 

The color of twilight sky in the zenith. IN: Akaderoiva 
nauk Kazakhskoy SSR. Astrofizicheskiy institut. Izvestiya, 
v. y, 1900, 90-107. QBI.AI737, v. 9 

Resuits of photoeiectrlc observations of the energy distri¬ 
bution in the light spectrum of the twilight sky in zenith. 

62. DIVARI, N.B. 

WRatlív!u-iaí the t'fcoight Sky co:inr- IN: Akademiya nauk SSSR. Doklady, v. 122, no. 5, 1958, 793-798. 

AS262.33663, v. 122 

5388eferatlVnyy zhurna1, Qeofizika, no. 5, 1959, 

63. PESENKOV, V.G. 

The optical state of the earth's atmosphere at twilight 
Astronomicheskiy zhurnal, v. 36, no. 2 

1959’ 201* QB1.A47, v. 36 

A method is described which makes it possible to determine 

¡tediSreÍtrhei^ísa»íar ray8 ?a8Snng through the a^osphere 
Î lg^S ^ove 8ea level ari<i also the corresponding 

reir!^íl0? alüd extlnction. Numerical tables calculated 
fur such trajectories are given. These can be 

used in the theory of twilight phenomena, the optical 
theory of lunar eclipses and other related problems. 

64. GAL'PERIN, YU.I. 

Ratio of intensities of components of the yellow doublet 

HTSr in^he tWiîight Pect™- Astronomicheskiy*6^ zhurnal, v. 33, no. 2, 1956, 173-181, ilius. 

QB1.A47, v. 33 

Summary in English. 

65. MEGRELISHVILI, T.G. 

Limits of application of the twilight method for studying 
the atmosphere. IN: Akademiya nauk SSSR. Izvestiya 
Seriya geofizicheskiya, no. 8, 1956, 976-983. y 

QC8Ó1.A35 1956 

66. KHVOSTIXOV, I,A, and T.G. MEGRELISHVILI 

New bands and lines in the twilight sky spectrum. Nature, 
v. lo3, no. 4o64, I959, 8il. Q1.N2, v. I83 

- 8 - 



67. MEGRELIShVILI, T.Ö. 

Luminescence of crepuscular sky in infrared region of the 

nSeC5rUlQS7IN766ASemiya naUk SSSR- V. n6, no. 1957, 766-768, AS262.S3663, v. lió 

68. MEGRELISHVILI, T.O. and I.A. KHVOSTIKOV 

New bands in the spectrum of the twilight sky. Astronomi- 
cheskiy tsirkulyar, no. I97, 1958, 6-8. * 1 

QB1.A466 1958 

nTTy^rno^s!"“™1' 48tronom1^ 1 sebiya, 

69. MEGRELISHVILI, T.O. 

SPe^al studies of the twilight sky in the infra - red 
. IN.: ßkademiya nauk SSSR. Izvestiya. Seriya 

geofizlcheskaya, no. 6, Í959, 9IC-918. QC801.A35 1959 

70. ROZENBERG, G.V. 

twilight sky. IN: Akademlya nauk SSSR 
Geofizicheskiy institut. Trudy, no. 12(139), 1950 

SELEDKIN, A.V. Q0801.A37 1950 

Visua! search of aerial objects in twilight. Vestnik 
vozdushnogo flota, no. 4, 1958, 30-32. TL504.V45 1958 

SHOLOKHOVA, YE.D. and M.S. FRISH 

The giow of the twilight sky in one micron range. IN: 
Akademlya nauk SSSR. Doklady, v. I05, no. 6, 1955, 1218- 

220, AS262.S3663, v. 105 

SHTAUDr, N.M. 

?f the temperature of upper layers of the 
Eafth s atmosphere according to observations of the 

sSihtnn^'«í the c$®Puscul?r arch* IN: Akademlya nauk 
SSSR. Dokiady, v. 74, no. 4, 1930, 703-705. 

AS262.33663, V. 74 

74. YADALEVICH, F.F. 

nf8ÍL0ínríe theor? of twlllEht phenomena with consideration 
0f the influence of secondary scattering of light in the 
atmosphere. IN: Akademlya nauk SSSR. Izvestiya, Seriya 
geograficheskaya I geofizlcheskaya, v. 14, no. 6, 1950/82- 

* AS262.A6246 I950 

75. YUDALEVTCH, F.F. 

t?nndnffthîeathe°ry ^ tw^1Sht Phenomena with the considera¬ 
tion of the secondary scattering. IN: Akademlya nauk SSSR 
Doklady, v. 75, no. 6, 1950, 799-802. AS262.S3663, v. 75 

71. 

72. 

73. 
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VIII. ACTINOMETRY 

76. KALITIN, N.N. 

^Î;^hü^'etri^^ACtl?noûtry^ Lenlngrad/ Oidrometeorolo- 
gicheskoye izd-vo, 1938. 323 p., Ulus', tables. 

QC912.K3 

Bibliography, p. 303-307. 

77. Leningrad. Qlavnaya geofizicheskaya observatoriya. 
Voprosy aktinometrii i atmosfernoy optiki [Problems of 
aotlnometry and of atmospheric optics], Leningrad 1QS.7 
208 p. (ITS: Trudy, no. 68). ^080¾¾ ¾ 

78. R02ENBER0, O.V. 

Problems of atmospheric optics; results of the All-Union 
Conference on Actinometry and Atmospheric Optics. Priroda, 
V, 4o, no. o, 1959, 68-70. Q4.P8 1959 

79. yanishevskiy, yu.d. 

Aktinometricheskiye pribory i metody nablyudeniy [Actino- 
metrlc instruments and methods of observation]. Leningrad, 
Gidrometeorologicheskoyeizd-vo 1957, 4l4 p. nius. S 

QC912.I2 ’ 

IX. ALBEDO 

80. ALEKSEYEVA, N.A. 

Total and long-wave albedo of various types of ground 
surfaces in reppect to solar radiation, in: Leningrad 
Qlavnaya geofizicheskaya observatoriya. Trudy? no. 37(99), 
195£ QC801.L46 1952 

81. CHELISOV, N.I. 

Jl0Ud3, Meteyrol°Slya i gidrologiya, no. 6, 
QC85I.M27 I952 

82. DZHASYBEKOVA, E.K., V.M, KAZACHEV3KIY and A.V. KHARITONOV 

7hn^nnatl05'7°f the.alï,®do oí“ the Earth. Astronomicheskiy 
zhurnal, v. 37, no. 1, i960, 131-13^. QB1.A47, v. 37 

The principles of the determination of the Earth's albedo 
irom observations of the earth shine on the Moon; the instru¬ 
ment used and the method are described in brief. The 
values of the albedo for 17 dates of observations are 
tabulated, the geographic position of the Moon for each 

Jhe mean value of the albed0 was found 
to be O.391 ± 0.014. There is also a list of all known 
determinations of the Earth's albedo. 
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83. GRISHCHENKO, D.L. 

Dependence of sea albedo from the height of the Sun and 
from the agitation of the sea water, IN: Leningrad. Glavnaya 
geofizicheskaya observatoriya. Trudy, v. 80, 1959, 32-38, 

QC801.L46 1959 

84. 

85. 

86. 

FEDOSEYEVA, A.I. 

Albedo of the system earth - atmosphere and its distribution 
oyer the globe. IN¿ Leningrad. Glavnaya geofizicheskaya 
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nauk, v. 46, no. 2, 1952, 298-302. QC1.U8, v. 46 

274. SHIFRIN, K.S. 

The theory of radiation properties of clouds. IN: 
Akademiya nauk SSSR. Doklady, v. 94, no. 4, 1954, 673- 
676* AS262.S3663, v. 94 

275. SHIFRIN, K.S., and A.YA, P12REL'MAN 
Kinetics of crystallization of clouds. IN: Akademiya 
nauk SSSR, Izvestiya. Seriya geofizicheskaya, no. 6, 
I960, 839-853. QC801.A35 I960 

276. SHISHKIN, N.S. 

Development and decomposition of convective clouds during 
unstable stratification of the atmosphere. Leningrad - 
Olavnaya geofizicheskaya observatoriya. Trudy, v. 82, 
1958, 3-21. QC801.L46, v. 82 

277. ZAMORSKIY, A.D. Color phenomena in the atmosphere. Priroda 
no. 5, I960, 85-87. Q4.P8 i960 

Cirrus clouds and other phenomena. 
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278. ZAMORSKIY, A.D. 

Solar reflection on clouds. 
SSSR. Izvestiya, v. 86, no. 

Qeograflcheskoye obshchestvo 
l, 195^, 104-105. 

023.016, v. 86 

279. ZAMORSKIY, A.D. 
Ultra-cirrus clouds, 
I960, 26-28. 

XX. NOCTILUCENT CLOUDS 

Meteorologiya 1 gidrologiya, no. 4, 
QC85I.M27 I960 

280. 

281. 

282. 

283. 

284. 

285. 

286. 

BUQOSLAVSKAYA, YE.YA. 

Determination of the motion of noetllucent clouds. IN: 
Vsesoyuznoye astronomo-geod^rlcheskoye obshchestvo. 
Byulleten1, no. 24(31), I959, 24-27. QB1.V752 I959 

CHISTYAKOV, V.P., and V.O. TEYPEL' 
Visible line of noetllucent clouds. Astronomlcheskiy 
tsirkulyar, no. 139, 1953, 9-12. QB1.A466 1953 

CHISTYAKOV, V.P,, and V.O. TEYPEL1 

Some problems of the noetllucent cloud nature, in* Vaesouz- 
n0yiof^0n?nc2se?^lcheskoye ob3hcliestvo* Byulleten'. ^ . 19(26), 1956, 17-31. QB1.V752 1956 

GRISHIN, N.I. 

í?^ÍiSaT¿on i3/ the contlnuous spectrum of noetllucent 
Cv°u ,.IN: Vsesoyuznoye astronomo-geodezlcheskoye 
obshchestvo. Byulleten', no. 19(26), 1956, 3-l6. 

«B1.V752 1956 

ORISHIN, N.I. 

^r10^1 c°ndltlons of the appearance of noetllucent 
clouds. Meteorologiya 1 gidrologiya, no. 4, I953, 27-30. 

QC85I.M27 1953 

Meteorological conditions of the appearance of 
nrî\1UC!nt cloud8,B* Vsesoyuznoye astronomo-geodezlcheskoye 
obshchestvo. Byulleten', v. 15, 1954, 3-9. 

QBl.‘v752 1956 

ORISHIN, N.I. 

Some results of noetllucent clouds observations. IN: Mezhdu- 
narodnyy geofizicheskiy god. Infomatstonnyy byulleten', 
no# 47-55, 

287. ORISHIN, N.I. 

Structure of noetllucent clouds, 
no. 147, 1954, 20-24. Astronomlcheskiy tsirkulyar, 

QB1.A466 1954 
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288. GRISHIN, N.I. 

airtünîUrf 0f noctllucent clouds. Meteorologiya 1 
gidrologlya, no. 1, I955, 23. QC851.M27 1955 

289. GRISHIN, N.I. 

0fJn0ftulucent clouds motion.MVsesoyuznoye astro- 
1958^-60 mua® 0bShChe8tV0* V. 21(28), ' 5 *' lllua* QB1.V752 1958 

290. GRISHIN, N.I. 

íTüir;^'- k%T.^hem 
291. KHVOSTIKOV, I.A. 

Nature of noctllucent clouds. IN: Akademlya nauk SSSR 
I vestiya. Seriya geofizicheskaya, no. 7, 1956, 869-871 

QC801.A35 1956 
292. KHVOSTIKOV, I.A. 

Noctllucent clouds. Priroda, no. 5, 1952, 49-59., Ulus. 
¢4,P£ 1952 

293. LUDLAM, P.KH, 

294. MOROZOV, V.M. 

Izvestiva IN: Akademiya nauk SSSR. 
izvestiya. Seriya geofizicheakaya, no. 7, 1956, 865-868 

QC801.A35, 1956 

"'"n™ ¡Tl9¡?reu-Í9mr'tll',°mt °1M°- mital ' ' -Lyoi, -u-19. QC1.P5 1953 

ROZENBLYUM, N.D. 
Graphic representation of theodolite observations of 
nhMu1UCer)K °1Juds,IN!l'#fesoyuznoye aatronomo-geodezi- 
39e4o°ye obshchestvo* Byulleten', no. 26(33^, i960, 

QB1.V752 I960 
297. SHARONOV, V.V. 

cloud^on^the °f aPPeapa^e of noctllucent 
nyyUgeofizicheskiv S ge?gî:uPhlf latitude.INîMezhdunarod- noy Seofizicheski^god. Infomatslonnyy byulleten', 

298. SHARONOV, V.V. 
Investigation of noctllucent clouds in tm. t . 
Univeraltet. Veatnik, no? 13, ^59, ^5¾. Lenl^ad 

AS262ÍL463 1959 

295. 

296. 
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299. SREDINSKIY, S.N. 

Bright noctilucent douda, Priroda, no. 3, i960, 110. 
Q4.P8 i960 

300. SYTINSKAYA, N.N. 

Photometrv of noctilucent clouds by astronomer-amateur 
means.21;Vsesoyuznoe astronomo-geodezlcheskoye obshchestvo, 
Byulleten1, no. 24, 1959, 28-36. QB1.V752 I959 

Abstract In Referativnyy zhurnal. Astronomlya 1 
geodezlya, no. 4, i960, 52, no. 3230. 

301. TBYPEL', V.G. 

Noctilucent clouds In 1953. Astronomicheskly tslrkul’-ar, 
no. 142, 1953, 25. QB1.A466 1953“ 

302. TEYPEL', V.G. 

Observation of noctilucent clouds. Astronomicheskly 
tslrkulyar, no. 149, 1951*, 25. QB1.A466 1954 

303. TEYPEL', V.G. 

Noctilucent clouds. IN: Akademiya nauk Kazakhskoy SSR, 
Sektor astrobotanlki. Trudy, v. 5, 1957, 59-82. 

QK1.A35866, v. 5 

Abstract In Referativnyy zhurnal. Astronomlya. Geodezlya, 
no. 2, 1958, 50, no. II67. 

304. VASIL’YEV, O.B. 

Registration of atmospheric extinction during noctilucent 
clouds observation .IN: Vsesoyuznoye astronomo-geodezlcheskoye 
obshchestvo. Byulleten', no. 25(32), 1959, 24-25. 

QB1.V752 1959 

m. HALOES 

305. CHERNOV, V.M. 
Rare forms of halo. Priroda, no. 7, 1953, 86-87. 

Qt.p8 1953 

306. KLINOV, P.YA. 

Halo and Ice crystals. Priroda, no. 9, 3955, 85-87. 
Q4,p8 1955 

307. KUSIN, G.E. 
Photograph of a halo. Priroda, no. 1, I957, 116. 

Q4.P8 1957 

308. MOYSEYEV, A.P. 

Complex halo of unusual forms. Priroda, no. 11, 1955 
Q4.P8 1955 

309. PAROVINA, O.K. 

Observation of halo and mock suns. Priroda, no. 10. 
195^, 117. Q4.P8 1954 
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XXII. METEORS 

310. ANFIMOV, N.A. 

Regularities of motion of meteoric bodies in the atmo- 
Astronomicheskiy zhumal, v. 36, no. 1, 1959, 

QB1.Z47, v. 36 

Some conclusions are made on the relation between 
melting and evaporation in the process of loss of 
mess of meteoric bodies. 

311. ASTAPOVICH, I.S. 

I at"lc8fere Zemli [Meteor phenomena 
8 aJ:-nosPh®reJ« Moskva, Oosudarstvennoye 

izdatel stvo fiziko-matematicheskoy literatury, 1958, 

bi9 p‘ QB741.A8 

History of meteor study and of thoir visual photographic 
and radar investigation. Optical, acoustic, thermal, 

™agneiic Processes produced by meteors passing 
through the atmosphere and also by their penetration in 

of astronomical data on meteor flying and 
on their physical and geophysical phenomena. 

312. ASTAPOVICH, I.S. 

TM?t0?ira£hl?ß meteors and their spectra in natural colors. 
AïrTe!Sr nftUk SSR. Izvestiya, no. 5, 

195Ö, 107-108. AS581.A832 1S.58 

Abstract in Referatlvnyy zhumal. Astronom!ya i 
^'iya* no. 7, 1959, 72, no. 5538. 

313. D J,v, V.p. 
cric discharge caused by meteors moving in the 

^mosphere of the Earth. IN: Akademiya nauk SSSR. 
Doklady, v. 131, no. 1, i960, 78-81. AS262.S3663, v. 131 

314. DOKUCHAYEV, V.P. 

ff fadlowave scattering in the long-lived ionized 
RaîinfiîfÊÎ18* lzveatll& vysshlkh uchebnykh zavedeniy. 
Radiofizlka, v. 3, no. 2, i960, 199-207. 

SIS. DOKUCHAYEV, V.P. 

The formation of an ionized meteor trail. Astronomi¬ 
cheskiy zhumal, v. 37, no. 1, i960, 111-114. 

QB1.A47, v. 37 

Summary in English. 
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516. DUBINSKIY, G.P., I.I. OURAL'NIK and S.V. MAHIKONOVA 
Meteorologiya [Meteorology], Leningrad, Qidrometeoro- 
logicheskoye izd-vo, 1956 . 398 p. «¿C861.D8 

Translation P-TS-9839A« 2 parts. 
Structure of the atmosphere, atmospheric pressure, solar 
radiation, temperature of the soil and the air, water 
vapor in the atmosphere, and condensation, precipitation 
and winds. Also optical, acoustical and electrical 
phenomena in the atmosphere. Brief description of instru¬ 
menta and methods of using them. 

317. DUDNIK, B.S., and others. 
Pulse interference protection in the equipment recording 
meteoric activity. Radiotekhnika 1 elektronika,- v. 3, 
no. 11, 1958, 1379-1383. TK7800.R4, v. 3 

318. DUDNIK, B.S., and others. 
Study of the meteoric activity by radar method on 72 
frequency. Izvestiya vysshikh uchebnykh zavedeniy. 
Radioflzika, no. 2, 1953, 66-70. 

319. DUDNIK, B.S., and others. 
The velocity of meteors in the Gemini shower. Astrono- 
micheskiy zhumal, v. 36, no. 1, 1959* 141-145. 

QD1.A47, v. 36 

The radiants of the meteors were not established 
therefore were not excluded sporadic meteors, 

320. PEDYNSKIY, V.V. 
Application of the unilateral method of meteor photographing. Ms 
Vsesoyuznoye astronomogeodezlcheskoye obshchestvo Byulleten1, 
no. 19(26). 1956, 64-65. QB1.V752, v. 19(26) 

321. PEDYNSKY, V.V. 
Meteors. Moscow, Foreign languages publishing house, 
1959. 126 p. 

Meteors in the Earth and upper atmosphere, p. 29-44. 
Meteors and interplanetary travel, p. 45-49. 

322. FIALKO, YE.I. 
A new method for determining the radiant of a meteor stream 
using an antenna of low directivity. Astronomicheskiy 
zhurnal, v. 36, no. 1, 1959, 134-136. QB1.Z47, v. 36 

The possibility of measuring the coordinates of a meteor 
stream using an antenna of low directivity is considered. 
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323. FIALKO, YE.I. 
, An approximate evaluation of the probability of meteoric 

ionization. Aatronomicheskiy zhurnal, v. 36. no. 3. 
1959, 491-495. QB1.A47, v. 36 

An approximate evaluation is made of the exponent n, 
which characterizes the dependence - probability of ioniza¬ 
tion and meteor velocity. 

324. FIALKO, YE.I. 
Approximate experimental experimental evaluation of the 
probability of meteor ionization. Izvestlya vysshikh 
uchebnykh zavedeniy. Fizika, no. 1, .i960, 90-92. 

325. FIALKO, YE.I. 
Average characteristic altitude of meteors determined ¿by 
radio means. Astronomicheskiy zhurnal, v. 35, no. 6, I958, 
861-887. QB1.A47, v. 35 

326. FIALKO, YE.I. 
Complex radar observations of meteors. Astronomicheskiy 
tsirkulyar, no. 193, 1958, 28-29. QB1.A466 1958 

327. FIALKO, YE.I. 
Distribution of meteoric bodies according to velocity. 
Astronomicheskiy zhurnal, v. 37, no. 2, i960, 354-355. 

QB1.A47, v. 37 

The distribution of meteoric bodies according to velocity 
essentially differs from that of meteors found by radio¬ 
echo measurements. On the basis of results of meafured 
metoer velocities it can be considered that the relative 
number of meteoric bodies of interstellar origin is 
very small. 

328. FIALKO, YE.I. 
Distribution of meteoritic radio-echo according to the 
duration. Astronomicheskiy zhurnal, v. 36, no. 5, 1959, 
867-873. QB1.A47, v, 36 

329. FIALKO, YE.I. 
Method for studying the distribution of meteoric bodies 
according to mass. Astronomicheskiy zhurnal, v. 36, no. 6, 
1959* 1058-1060. QB1.A47, v. 36 

330. FIALKO, YE.I. 
Radar method for studying of meteors.31¾3bmsk. Politekhnl- 
cheskiy institut. Izvestiya, v. 86, 1958, 17-21. 

t4,t6, v. 86 

Abstract in Referativnyy: zhurnal. Astronomiya i geodeziya, 
no. 11, 1959, 48, no. 8999, 9000, 90OI. 
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331. FIALKO, YE.I. 

The distribution of meteor radio echoes by time of duration. 
Part 2j Reflections from unstable trails, Astronomicheskiy 
zhurnal, v. 37, no. 3, i960, 526-529. QB1.A47, v- 37 

Summary in English. 

332. FIALKO, YE.I. 

The mean hour-number of meteors, recorded by a radio 
locator. Astronomicheskiy zhurnal, v. 36, no. 4, 1959, 
626-628. AB1.A47, v. 36 

A general expression is given for the number of meteors 
detected by a radar under conditions of normal reflexion 
(scattering) or radio waves by an ionized trail in the 
case of a stream. A simplified formula convenient for 
calculations has been deduced. 

333. FURMAN, A.M. 

Theory of ionization of meteor trails. 1. The kine4<cs 
of variation of the ionization parameters of meteorii c 
bodies during their motion in the Earth's atmospher. As¬ 
tronomicheskiy zhurnal, v. 37, no. 3, i960, 517-525. 

QB1.A47, v. 37 

Summary in English. 

334. ISAKOVICH, M.A., and N.A. ROY 

Acoustic method of measuring the mechanical parameters of 
the meteorites. IN: Akademiya nauk SSSR. Ibkusstvennyve 
sputnik! Zemli, no. 2, 1958, 8I-82. TL796.5.R8A74 1958 

English translation: Artificial earth satellites, v. 1-2. 
New York Plenum Press, i960. 

335. KASHCHEYEV, B.L., and V.N. LEBEDINETS 

Structure of the Quandrantld meteor stream. Astronomicheskiy 
zhurnal, v. 37, no. 1, i960, 119-122. y 

QB1.A47, v. 37 

Summary in English. 

336. KASHCHEYEV, B.L., and N.V. LEBEDINETS 
The structure of the Gemini metoer stream. Astronomi¬ 
cheskiy zhurnal, v. 36, no. 4, :059, 629-640, 

QB1.A47, v„ 36 

Meteor activity of the Gemini stream from December 10 
to December 19, 1958 was measured and the distribution 
according to the masses of sporadic meteors found. 
Summary in English. 
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337. KATASEV, L.A. 

Determination of the altitude of a homogeneous atmosphere 
from photographic observations of meteors. Astronomicheskly 
zhurnal, v. 36, no. 2, 1939, 33^-339. QB1.A4?, v. 36 

338. KATASEV, L.A. 

FotografIcheskiye metody meteomoy astronomli [Photo¬ 
graphic methods In meteoric astronomy]. Moskva, Oosudar- 
stvennoye Izdatel'stvo tekhnlko—teoretcheskôy llteraturv 
1957. 179 p. QB743.K3 

Photographic methods of meteor study. Methods of deter¬ 
mination of radiants, heights, speeds, luminosity, spectra 
of meteors and their origin. Estimation of orbits. 

339. KATASEV, L.A., V.N. KORPUSOV, and A.D. OhLYANSKIY 
Radar location of meteors with two receivers of different 
sensitivity. Astronomicheskly zhurnal, v. 37, no. 1, i960. 

115-118- QB1.A47, v. 37 

Summary in English. 

340. KOMISAROV, O.D., and others. 

Investigation of micrometeorites by means of rockets and 
satellites. IN: Akademiya nauk SSSR, Iskusstvennyve 
sputnik! Zemli, no. 2, 1958, 54-58. ^ 

English translation: Artificial earth satellites, v. 1-2 
New York Plenum Press, i960. TL706.5.r8A74, v. 1-2 

341. KOSTYLEV, K.V. 

All-Union seminar o" radio engineering methods of 
observation of meteor ionization. Astronomicheskly zhurnal. 
v. 36, no. 6, 1959, 1144-1146. QB1.A47, v. 36 

342. KRINOV, E. 
Nebesnyye kamni (Meteority) 
Akademiya nauk SSSR. I950, 

[Meteorites]. Moskva, Izd-vo 
77 p. illus. 

QB755.K68 

343. KRINOV, E. 

Meteority [Meteorites], Moskva, Izd-vo Akademiya nauk 
SSSR. 1948. 334 p. illus., ports,, maps. 

QB755.K7 

344, LEVJN,,B.YU. 

Fizlcheskaya teorlya meteorov i meteornoye veshchestvo 
v solnechnoy sisteme [Physical theory of meteors and 
meteor composition], Moskva, Izd-vo AN SSSR. I956, 

QB741.L4 



3^5. MAKOVETSKIY, P.V. 
Antiradlánt of meteor stream. Astronomicheskiy zhurnal, 
V. 36, no. 3, 1959, 487-^90. QB1.A47, v. 36 

Deformation of the density of a meteor stream due to 
gravitational forces of a planet which crosses the 
stream is discussed. A zone of Increased density of 
meteors is formed near the planet in d. direction 
opposite to the radiant, this zone being of danger 
to cosmic space ships. Observations of the occulation 
of the radiant by the Moon can give new data on the 
parameters of the stream and the atmosphere of the 
Moon. 

346. MIRTOV, B.A. 
Mechanism of formation of a meteor trail. Astronomicheskiy 
zhurnal. v. 37, no. 3, i960, 813-516. 

QB1.A47, v. 37 

Summary in English. 

347. NEMIROVA, E.K. 
Resonance effects in measurements of meteor velocities. 
Astronomicheskiy zhurnal, v. 36, no. 3, 1959. 481-486. 

QB1.A47, v. 36 

Particularities of resonance scattering of radio waves 
by meteor trails are considered, 

348. PEREGUDOV, P.I. 
Relationship between the time of registration of meteor 
reflections and the radar system parameters. Astronomi¬ 
cheskiy zhurnal, v. 37, no. 3, i960, 530-535. 

QB1.A47, v, 37 

Summary in English, 

349. PLEKHANOV, G.P., A.P. KOVALEVSKIY, V.K. ZHURAVLEV, and N.V. 
VASIL'YEV 

Geomagnetic effects of Tungusk-meteorite explosion. 
Izvestiya vysshlkh uchebnykh zavedenly. Pizika, no. 2. 
I960, 236-237. 

Geomagnetic effects of meteorite and high altitude 
nuclear explosions compared. 

350. POPOVA, M.D. 
Curvature of the paths of sc ,e meteors during their motion 
through the earth's atmosphere. Astronomicheskiy zhurnal, 
v. 37, no. 2, i960, 352-353. QB1.A47, v. 37 

Summary in English. 
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351. ROZENBLHJM, N.D. 
Method of approximation of meteor height from unilateral 
meteor photographs.IN?"Vbesoyuznoye astronomo-geodezicheskoye 
obshchestvo. Byulleten', no. 19(26), 1956, 46-53. 

QB1.V752 1956 

352. ROZENBLYUM, N.D. 
Photogrammetrlr method for the detennination of space 
coordinates of the trajectory of a meteor. Astronomi- 
cheskiy zhurnal, v. 36, no. 6, 1959, 106I-1072. 

QB1.A47, v. 36 

Summary in English. 

353. SHTEPAN, V.YE. 
Result of two years observations of telescopic meteors in 
the zenith region of the sky. IK: Akademiya nauk 
Turkmenskoy SSR. Institut fiziki 1 geofiziki. Trudy, 
no. 3, 1957, 64-81. QC1.A428 1957 

AbstraeWn Referativnyy zhurnal. Astronomiya i geodeziya, 

354. TEHENT'YEVA, A.K. 
Brief informations on the activity of some meteoric 
showers in 1958. Vsesoyuznoye astronomo-geodezicheskoye 
obshchestvo. Byulleten', no. 26(33), i960, 36-38. 

QB1.V752, v. 26(33) 
355. YAVNEL', A.A. 

Relation between structure and chemical composition in 
iron meteorites. IN: Akademiya nauk S3SR. Dokladv. 
v. 131, no. 5, 1950, 1049-1052. AS262.S3663,"v. 131 

356. ZOTKIN, I.T. 
Determination of trajectories of bolides. IN: Vsesoyuznoye 
astronomo-geodezicheskoye obshchestvo. Byulleten'» 
no. 26(33), I960, 27-35. QB1.V752 i960 

357. ZOTKIN, I.T. 
Method of handling the unilateral meteor photographs, IN: 
Vsesoyuznoye astronomo-geodezicheskoye obshchestvo, 
Byulleten', no. 19(26), 1956, 54-61. QB1.V752 I956 

358. ZOTKIN, I.T. 
Meteor observation. IN: Akademiya nauk SSSR. Vestnik, 
no. 1, i960, 96. AS262.a627 i960 

Brlèf freport on the Plenum of tho Committee of comets 
and meteors. 
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XXIII. AEROSOLS 

359. LAKTIONOV, A.O. 
Automatic flow meter for investigation of natural aerosols. 
IN: Akademiya nauk SSSR. Izvestiya. Seriya geofizicheskaya, 
no. 11, 1959, 1656-1669. illus. QC801.A35 1959 

360. LAKTIONOV, A.O. 
Distribution of aerosol particles in a free atmosphere. 
IN: Akademiya nauk SSSR. Izvestiya. Seriya geofizi¬ 
cheskaya, no. 3, 1958, 419-421. QC801.A35 1958 

361. LAKTIONOV, A.O. 
Results of natural aerosols investigation in various regions 
of the USSR. IN: Akademiya nauk SSSR. Izvestiya. Seriya 
geofizicheskaya, no. 4, i960, 566-574. 

QC801.A35 196c 

362. LAKTIONOV, A.O. and L.M. LEVIN 
Comparative measurement of the concentration and distribu¬ 
tion function of aqueous aerosol particles. IN: Akademiya 
nauk SSSR. Izvestiya. Seriya geofizicheskaya, no. 7, 
i960, 1030-1041. QC801.A35 i960 

363. LEVIN, L.M. 
Collecting the aerosol samples. IN: Akademiya nauk SSSR. 
Izvestiya. Seriya geofizicheskaya, no. 7, 1957, 914-915. 

QC801.A35 1957 

364. LEVIN, L.M. 
Critical precipitation of particles of aerosols from a 
viscous flux on obstacles. IN: Akademiya nauk SSSR. 
Izvestiya. Seriya geofizicheskaya, no. 3, 1959, 422-431. 

QC0OI.A35 1959 

365. MEGRELISHVILI, T.G. 
The possibility of examining aerosol layers by crepuscular 
method. IN: Akademiya nauk SSSR. Izvestiya. Seriya 
geofizicheskaya, no. 4, 195^, 560-563. 

QC801.A35 1958 

366. NOVIKOV, YE.A. 
Precipitation of aerosol particles from a stream on an 
abstacle. IN: Akademiya nauk SSSR. Izvestiya. Seriya 
geofizicheskaya. no, 8, 1957, 1034-1044. 

QC801.A35 1957 

367. PETROV, G.D. 
Method of measurement of aerosol particle charges and 
sizes from an airplane. IN: Akademiya nauk SSSR. 
Izvestiya. Seriya geofizicheskaya, no. 11, 1959, 1665- 
1669. illus. QC801.A35 1959 
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368. RADUSHKEVTCH, L.V. 

The theory of precipitation of particles from a gas 
stream on an Isolated cylinder in connection with the 
process of filtration of aerosols. Zhurnal fizicheskoy 
khimli, no. 2, 1958, 282-290. QD1.Z5 I958 

Summary in English. 

369. RESHETOV, V.D, 
Investigation of unipolar charges of aerosols. Tsentral'- 
naya aerologicheskaya observatoriya. Trudy, no. 30, 1959, 
53-61. QC831.T8A1 1959 

370. RESHETOV, V.D. 
Problem of atmospheric electricity and aerosols. Tsentral1- 
naya aerologicheskaya observatoriya. Trudy, no. 30, 1959, 
62-72. QC831.T8A1 1959 
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